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Power Supply Routing — ELECTRICAL SYSTEM

POWER SUPPLY ROUTING

CAUTION: Before starting to work, be sure to turn ignition switch “OFF" and then disconnect battery ground cable.

SCHEMATIC/POWER SUPPLY ROUTING
MODEL 160 SERIES

Gasoline engine equipped models

FUSIBLE BATTERY
LINK

—a3re ©
IGNITION SWITCH |
[\JAcc]oFF

ON
Blo| |0
Q

ST
Q ALTERNATOR :
|G (:_) O_‘ AIR CONDITIONER SYSTEM
ST O
ACC| O O
R O

O STARTER MOTOR

3

L ——= Op. (Fog lamp]
Headlamp, Rear fog lamp {For England)

Lamp (Room, Clearance, Tail, License plate, |llumination}

__» Stop lamp, Hazard Flasher

e fr l‘h‘”‘,mt

— Heater, Blower motor (A/C), Rear heater

—= Windshield wiper and Washer

& Radio (Stereo), Cigarette lighter

L Op. |Rear defogger)

—= Voltage reguiator, Kickdown solenoid®, Throttle opener solencid

—& Tum signal lamp, Gauges, Tachometer, Voltmeter, Turn signal lamp,
Back-up lamp, Warning lamps, Inhibitor switch*

* Automatic transmission models (L28 engine, except for Europe)

SEL991
EL-2



ELECTRICAL SYSTEM — Power Supply Routing

Diesel engine equipped models

FUSIBLE
N
AR BATTERY BATTERY
24V
12v =
"?,‘}' =L -
INJECTION
GLOW PLUG PUMP
CONTROL
UNIT
IGNITION SWITCH Vsl T2
= r STARTER MOTOR
ACC]OFF [ ON] ST 5 '—O
STARTER
B Q CI) RELAY
16 QO
ST O
ALTERNATOR
ACC Q
R @)

S
45/6)7(8]9]10

L & Op. (Fog lamp)
Headlamp, Rear fog lamp {For England)

Lamps (Room, Clearance, Tail, License plate,
Hlumination)
—- Stop lamp, Hazard flasher

—» Homn, Clock

—» Blower motor (AJC)

L Windshield wiper and Washer, Heater

— Gauge {Oil pressure, Fuel level, Water temperature)

—» Radio, Cigarette lighter

— Op, (Rear defogger)

- VVoltmeter, Back-up lamp, Turn signal lamps, Voltage regulator,
Waming lamps

SELS992

EL-3



Power Supply Routing— ELECTRICAL SYSTEM

MODEL 61 SERIES

BATTERY
FUSIBLE LINK
*+ o0 3
AMMETER ( ™,
ALTERNATOR
IGNITION SWITCH || STARTER MOTOR
'\.Knrr ACC| ON [ ST
3 QO[O
acel (O[O
ST Q
I8 0|0
R O
=t ™1 ™
""-. ,::. 1(
—5——
11213456 8

—F= Hormn

—— Headlamp

EL-4

Waming lamps, Turn signal lamp, Back-up lamp

t—p= Radio, Heater, Cigarette lighter

—— Windshield wiper and Washer

——= Stop lamp, Hazard Flasher

— |amp {License plate, lllumination,
Clearance, Tail, Inspection)

——= (Gauge (Water temperature, Fuel level, Oil pressure), Voltage regulator,

SEL993



ELECTRICAL SYSTEM — Power Supply Routing

FUSE
MODEL 160 SERIES

SELS94

At night side dash panel

FUSIBLE LINK
MODEL 160 SERIES

MODEL 61 SERIES

a. If fuse is blown, be sure to elimi-
nate the cause of the problem be-
fore installing new fuse.

b. Never use fuse of more than speci-
fied rating.

¢. Check condition of fuse holders. If

much rust or dirt is found, clean
metal parts with fine-grained sand-
paper until proper metal-to-metal
contact is made.
Poor contact in any fuse holder will
often lead to voltage drop or heat-
ing in the circuit and could result in
improper circuit operation.

d. Do not install fuse in oblique direc-

tion, always snap it into fuse holder-

properly.

CAUTION:

a. If fusible link should melt, it is
possible that a ecritical circuit
(power supply or large current
carrying circuit) is shorted. In such
a case, carefully check and elimi-

nate the cause of the problem.

b. Never wrap periphery of fusible
link with vinyl tape. Extreme care
should be taken with this link to
ensure that it does not come into
contact with any other wiring har-
ness or vinyl or rubber parts,

A melted fusible link can be detect-
ed either by visual inspection or by
feeling with finger-tip. If its condition
is questionable, use circuit tester or
test lamp, as required, to conduct
continuity test. This continuity test
can be performed in the same manner
as for any conventional fuse.

IGNITION SWITCH

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable,
2. Remove steering column cover.

3. Disconnect ignition switch harness
connector.

4. Remove ignition switch.

5. Installation is in the reverse order
of removal.

Model 160 series

Model 61 series

EL-b



Power Supply Routing — ELECTRICAL SYSTEM

INSPECTION ACCESSORY RELAY
Test continuity through switch (SD33 engine equipped models)
with an chmmeter.
INSPECTION
ACC B
po 04l
i
R G S =
ACC|OFF| ON| ST &7 1@
3To Tolo DD
16 Q|0
ST Q © @
ACC S s
Battery SELOOZA
R O
O—0 : Continuity should exist.
SEL156A
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ELECTRICAL SYSTEM - Battery

BATTERY

CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cable.

WARNING:
Never touch positive and negative |
terminals at the same tme with
bare hands. This could result in
-“- ’l-

L = — _|

CAUTION:

a. If it becomes necessary to start the
engine with a booster battery and
jumper cables, the booster battery
voltage must not exceed 12 volts,
or the control unit of the fuel
injection system and other electric
components will be damaged.

b. if the battery cables are discon-
nected, they should be tightly
clamped to the battery terminals to
secure a good contact.

CHECKING
ELECTROLYTE
LEVEL

Check for electrolyte level in each
cell.

ITRTAY,

CHECKING

SPECIFIC GRAVITY

1. Read hydrometer and thermal

gauge indications at eye level.

Read top level with scale.

If the level is low, fill with distilled
water.

2. Correct specific gravity at 20°C
(68°F).

Sog =5t +0.0007 (t — 20)

‘Where,
St:  Specific gravity of
electrolyte at t°C
Sag 1 Specific gravity of
electrolyte corrected
at 20°C (68°F)
t:  Electrolyte temperature

Examples:

1. When electrolyte temperature. is
35°C (95°F) and specific gravity of
electrolyte is 1.230, specific gravity
corrected at 20°C (68°F) is 1.243.

2. When electrolyte temperature is
0°C (32°F) and specific gravity of
electrolyte is 1.210, specific gravity
corrected at 20°C (68°F) is 1.196.

Converted specific gravity (S4q)
1.30 i — S e W
5 128 --=..._.,=""‘_“--=.h"""'“-4_g.ggﬁ--_ —
? | ""'—-..._,____‘h""‘-.l 1.2 """"---..._,1-_
s - ,_____q___h-.._____:ij-ﬁ:_______ﬁ"""---.,,______.-
P ———lse———1
;; LH""‘“"‘--'-:::_?"--:—:—- -Ell’-?lg::"ﬂ-lﬁzﬂ 3
g - = e o 1196|200 T~ -
. 1.13—---.._—_._.:&-._.;2-_ .Jag-a,‘%' —
E "-q.___‘_l_h_l-"""'l-..___h"-h"""'l-._ I_I --...__H L
3 L16l—= =SS e W = = -
o — :I--..____‘___"""'---...__ NI ]
1:% — —— -'.'l'ﬂ' B
i.11-—+—hé"—-—..= _TTEE;‘:HH-:'%"
"""""'---..... .j‘;ﬂ ---...:____h -
1.10 100+ ——
-10 0 10 20 30 40 50
a9 G Goy 68  (86) (04 (122)
Electrolyte temperature 2C (°F)
SELD9E
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Bartery — ELECTRICAL SYSTEM

3. Determine charging state of bat-
tery.

Examples:

Charging state of battery whose
max. charging specific gravity is 1.26,
and whose specific gravity corrected at
20°C (68°F) is 1.243, is 92%.

For battery whose max. charging
specific gravity is 1.28, charging state
is 82% at a corrected specific gravity
of 20°C (68°F). i

Specific gravity
20°C (68°F) -y
1.26 I
1.24 fﬂﬂ 2
|
AG o
a -;l?"di‘;

o
™1
0 10 20 30 40 50 60 70 B0 90 100
Charping condition %

1.18

1.16

KpImmET

i[.'ﬁ @“éﬂ
1 .00

SELD9T

4. Recharge battery if its rate drops
below 70% of full charge.

EL-8

CHARGING

CAUTION:

a. Carry out charging with negative
cable removed.

b. Do not allow electrolyte
ture to go over 45°C (113°F).

Clean corroded terminal with a
brush and common baking-soda solu-
tion.

WARNING:

a. Keep battery away from open
flame while it is being charged.
b. When connmecting charger, con-
nect leads first, then tum on
charger. Do not turn on charger
first, as this may cause a spark.

BATTERY FREEZING

CAUTION: |
Use extreme caution to avoid freezing
battery.

g Qi3
:;_j =10 (1 4) fmmfrnmntar
2 _20(-4
£ (—4)
% =30(=22)
= =4 [—am
o =50({-58)
3

= =60 (-TE)
£

P.

—'m::-ml—
-80(~112) ,
100 108 116 1.2 132

104 112 120 1.28

Specific gravity of electrolyte

EEDD4A

SERVICE DATA AND SPECIFICATIONS

BATTERY
N5S0Z N70Z MNX120-7 MX110-5
Capacity V-A H 1260 12-70 12-80 12-65
Full charging specific gravity
at 20°C (68°F) g s YR




| . ELECTRICAL SYSTEM - Starting System
STARTING SYSTEM

CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cable.

SCHEMATIC

Gasoline engine
IGNITION
SWITCH

aéc
% E'E
t ™
e g/ | )
| ®

| INHIBITOR /&
o | BaTTERY : SWITCH |]
{AfT only) Q

= : _L STARTER MOTOR

@1 M/T only
@) : A/Tonly SEL426A

IGNITION SWITCH

FUSIBLE LINK
—{
—
ORO
35 E U0 -
= SATTRRX I]_ - STARTER
| ‘ RELAY
@ =
BATTERY
?
ol

— STARTER MOTOR

SELOE3A
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Starting System — ELECTRICAL SYSTEM
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ELECTRICAL SYSTEM - Starting System

STARTER MOTOR
Non-reduction gear type (Gasoline engine)

71 7.4-9.8(0.75-1.00, 54-7.2)

Magnetic switch assembly
Clearance “£" between

Pinion front edge and pinion stopper:
0.3-2.5(0.012 - 0.098)

Brush spring
Tension: 13.7-17.7 N
(14-18kg.3.1-4.01b)

@3.7-5.0
(0.38-0.51, 2.7 -3.7)

Commutator min. dia.:
32(1.26)

Depth of insulating mica:
0.5-0.8 (0.020 - 0.031)

Armature shaft bend:
Less than 0.08 (0.0031)

T : N-m (kg-m, ftIb)
Unit: mm (in)

SELDO7
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Starting System — ELECTRICAL SYSTEM

Non-reduction gear type (Diesel engine)

Magnetic switch assembly -

Tension: 26.97 N-(2.75 kg, 6.06 Ib)

Qlearance * £ between pinion

front edge and pinion stopper:
0.3-1.5(0.012 - 0.059)

Shift lever

Commutator min. dia.:
48 (1.89)

Brush (=) x
Brush min. length: 11.5 (0.453)

Unit: mm (in)
SELDE5A
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ELECTRICAL SYSTEM — Starting System

—

Reduction gear type

@ 11-16(1.15-1.60,8-12)

Magnetic switch assembly
Dust cover (Adjusting washer)
Adjust difference “¥"" washer thickness
0.5 (0.020)
= Tongh ok 0.8 (0.031)
— Rear cover Torsion spring

e

Brush
Brush min. length
11 (0.43)

Center bearing

Dust cover

®3.7-50
(0.38-0.51, 2.7- 3.7)

Field coi

Commutator min. dia.:
25"{1,1"“ Eﬁ 6.3-813

Depth of insulating mica: (0.64-085,46-6.1)
0.5-0.8 .
{0.020 -0.031)

@ : N-m (kg-m, ftdb)

Unit: mm (in)

{0.012 - 0.059) Gear case J

SELOO8
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Starting System — ELECTRICAL SYSTEM

DISASSEMBLY

Non-reduction gear type
1. Remove magnetic switch.

2. Remove rear cover.

(1) Remove dust cover, E-ring and
thrust washers. (Gasoline engine)

(2) Remove brush holder setscrews.
(3) Remove through bolts.

EE150|

4. Remove brush holder.

EL-14

5. Remove yoke.

Yoke assembly
Gear case

Reduction gear type

1. Remove magnetic switch assemb-
ly.
2. Remove torsion spring.

3. Remove through bolts and rear
cover with O-ring.

CAUTION:
Be careful not to damage 0-ring.

4. Remove yoke, armature and brush
holder as an assembly from center

housing.

CAUTION:

Be careful not to knock brush, com-
mutator or coil against any adjacent
part.

SELO18

6. Withdraw armature and shift
lever.

EEG1S

SELO19

7. Remove overrunning clutch.

e Remove pinion stopper clip, push-
ing pinion stopper toward clutch
side.

EE277

3. Remove center housing.

6. Remove pinion gear with reduc-
tion gear.

7. Lift up brush springs.

8. Remove brushes from brush
holder.

9. Remove brush holder.
10, Separate yoke and armature.



ELECTRICAL SYSTEM - Starting System

INSPECTION

Field coil

1. Continuity test (between field
coil positive terminal and positive
brushes).

SEL107

® No continuity ... Replace field coil.

2. Ground test. (between field coil
positive terminal and yoke).

e Continuity exists ... Replace field
coil.

Brush

Check the surface condition of

brush contact.
e Loose contact ... Replace.
Check wear of brush.

Minimum length of brush:

Non-reduction gear type:
Gasoline engine
More than 12 mm (0.47 in)
Diesel engine
More than 11.5 mm (0.453 in)
Reduction gear type:
More than 11 mm (0.43 in)

® Excessive wear ... Replace.

SELOD30

Brush spring
Check brush spring tension.
Spring tension:

Model $114-182G, S114-173F:
167 -226N
(1.7 - 23 kg,
3.7-5.11Ib)

Model $25-131:
24.03-2991N
{2.45 - 3.05 kg,
5.40 - 6.73 Ib)

Model F114 - 254D:
17.7-216N

(1.8 -2.2 kg,
4.0-491b)

e Not in the specified value. ... Repair
or replace.

Armature assembly

1. Check commutator surface.

e Rough ... Sand lightly with No. 500
sandpaper.

2. Check depth of insulating mica

from commutator surface.

® Less than 02 mm (0.008 in) ...
Undercut to 0.5 - 0.8 mm (0.020 -
0.031 in)

0.5 - 0.8 mm

Round (0.020 - 0.031 in)

Commutator
mnl‘.

Incormect EEQ21

3. Check diameter of commutator.

Commutator minimum diameter:
Non-reduction gear type
Gasoline engine
Model $114-182G
More than
39 mm (1.54 in)
Model 5114-173F
More than
39 mm (1.54 in)
Diesel engine
Model 525-131
More than
47 mm (1.85 in)
Reduction gear type:
Model $114-254D
More than
29 mm (1.14 in)

@ Less than specified value
Replace.




Starting System — ELECTRICAL SYSTEM

4. Ground test (between each com-
mutator bar and shaft).

e Continuity exists ... Replace.

5. Short test with armature tester
(growler) and a piece of iron over
armature Core.

EED23

e Plate vibrates ... Replace.

6. Continuity test (between two
segments side by side).

e No continuity ... Replace.

Overrunning clutch assembly

1. Inspect smooth sliding of pinion
gear.
e Abnormal resistance ... Repair.

2. Inspect pinion teeth.
e Excessive rubbing ... Replace.

CAUTIDN:
Flywheel ring gear also must be in-
spected.

Brush holder

Ground test (between negative side
of brush holder and another positive
side).

EL-16

e Continuity exists ... Replace.

Pinion case bearing metal
(Non-reduction gear type)

Check clearance between bearing
metal and armature shaft.

Beanng metal 1o armature shaft
clearance:
Less than 0.2 mm (0.008 in)

e More than specified value
Replace.

Ball bearing
(Reduction gear type)

Holding outer race with finger,

rotate bearing,
@ Any play or bind ... Replace.

Magnetic switch assembly

1. Continuity test (between “S”
terminal and switch body).

e No continuity ... Replace.

2. Continuity test (between termi-
nals “S™ and “M™).

e No continuity ... Replace.

ASSEMBLY

® Apply grease to gear case and rear
cover bearing metal, and apply oil

to pinion slightly.

(Non-reduction gear type)

With the switch on, push pinion
back to remove all slack and measure
the clearance “£" between pinion
front edge and pinion stopper.

Clearance “2™:
Model $114-182G:
0.3-25 mm (0.012 - 0.098 in)

Model $25-131:

0.3 - 1.5 mm (0.012 - 0.059 in)
Model 5114-173F:

0.3 -2.5 mm (0.012 - 0.098 in)

SELO1S

® Not in the specified value ... Adjust
by adjusting washer(s).
Adjusting washer thickness
0.5 mm (0.020 in)
0.8 mm (0.031 in)

e If the gap is not within the specifi-
ed value, readjust it. '

(Reduction gear type)

Compare difference “2” in height
of pinion when it is pushed out with
magnetic switch energized and when it
is pulled out by hand until it touches
stopper.

Difference “£™:
0.3-1.5mm
{0.012 - 0.059 in)
L Push out with
Pull out by — electric
hand until 1 current
pinion stops

Difference —s

SELDG




ELECTRICAL SYSTEM - Starting System

e Not in the specified value ... Adjust
by adjusting washer(s).
Adjusting washer thickness:
0.5 mm (0.020 in)
0.8 mm {0.031 in)

TESTING
Performance test
No-doad test
Switch Ba
Starter & Eﬂm
motor !
B .
: ,
sl
Voltmeter Ammeter
{Capacity 300A)
SELO95
Specifications
Refer to S.D.S.

Diagnosis of test

1. Low speed with no-load and high
current draw.

(1) Tight, dirty or wom bearings.

(2) Bent armature shaft or loosened

field probe.

(3) Shorted armature coil,

(4) A grounded armature of field coil.

2. Failure to operate with high cur-

rent draw.

(1) A grounded or open field coil.

(2) Bumed out commutator bar.

e Weak brush spring tension

e Thrust out of mica in commutator

e Loose contact between brush and
commutator,

3. Low current draw and low no-

load speed.

(1) Loose connections.

(2) Dirty commutator.

(3) Bumned out commutator bar.

Magnetic switch returnability

1. Disconnect lead wire from termi-
nal “M" of magnetic switch.

2. Connect terminal “M” and pos-
tive @ terminal of battery with a
jumper lead wire.

3. Connect starter motor body and
negative T terminal of battery with a
jumper lead wire.

4. Pull pinion gear all the way out
with your hands.

5. Release your hands from pinion
gear.

6. If pinion gear returns to its origi-
nal position, magnetic switch is pro-
perly functioning.

SELD12

Series coil

I. Connect terminal “M"” of magne-
tic switch and negative = terminal of
battery with a jumper lead wire.
2. Connect terminal “S” of magnetic
switch and positive ® terminal of bat-
tery with a jumper wire.

3. With these connections having
been made, if plunger is pulled in by
force, series coil is properly function-
ing.

X3

SELO13

Shunt coil

1. Disconnect lead wire which con-
nects terminal “M” of magnetic switch
and starter motor terminal, and con-
nect a jumper wire in its place.

2. Connect terminal *S" of magnetic
switch and positive @ terminal of bat-
tery with a jumper wire.

3. Connect negative © terminal of
battery and starter motor body with
a jumper wire. Plunger should be pull-
ed in by force.

4. Disconnect jumper wire from ter-
minal “M”.

5. [If plunger continues to be pulled

“in with jumper wire disconnected from

terminal “M", shunt coil is properly
functioning.

i

SELOA

STARTER RELAY

(For diesel engine)

This relay is the same in type and
design as accessory relay. Therefore

for inspection. Refer to Accessory
Relay on page EL-6.
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SERVICE DATA AND SPECIFICATIONS

STARTER MOTOR

Non-reduction gear type Reduction gear type
Maodal
5114-182G 525-131 S114-173F F114-254D
Applied engine model P40 sSD3a3 L28 P40, L2B
Systam voltage : v 12 24 12 12
Terminal voltage v 115 24 115 11
No load Current A Less than 60 Less than 90 Less than 60 Less than 100
Revoluton rpm Maore than 5,000 More than 6,000 More than 6,000 More than 3,900
Outer diameter of commutator mm {in} More than 39 (1.54) | More than 47 (1.85) | More than 39 (1.54) | More than 29 {1.14)
. , More than
Minumum length of brush mm {in) | More than 12 (0.47) 115 (0.453) More than 12 (0.47) | More than 11 {0.43)
24.03-29.9
" } 16.7-22.6 16.7 - 226 17.7-21.6
REcsonng Wnsion Nlkg.lb} (17,23 37-5.1) 24D = S00; (17-23,37-5.1) | (18-22,4.0-49)
5.40-6.73)
Clearance between bearing : _
metsl snd-srmatore shale mm {in) 0.2 (0.008)
Clearance “2" between pinion mm (in) 03-25 03-15 0D3-25 02-15
front edge and pinion stopper (0.012 - 0.098) (0.012 - 0.059) {0.012 - 0,098} {0.012 - 0.059)

EL-18
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CHARGING SYSTEM

CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cable.

i
;

SCHEMATIC
Except Europe
P40 and L28 engine IGNITION SWITCH
FUSIBLE LINK OFF [ACC ON |ST
S FH——oo0—vy 4 Q|Q |0
A 0
— BATTERY FUSE g
S Q
R o)
o 1 S
E — A A —— I
= = - i
E F F A :
| e @ _@
I i : 4
i of | 1} =
: - :
' '

|||—

—_— e = = =
L 4 - R -
ALTERNATOR VOLTAGE REGULATOR SELO66A
SD33 engine
IGNITION SWITCH
BATTERY BATTERY r\ OFF |ACC| ON | ST
FUSIBLE LINKE
(? @ © @r—o—~—o— — B QIOIP

FUSE 16 Q
104 S (:)
R O

AUTO-GLOW TIMER

I--————-r'rrnu-——1

ALTERNATOR ~  VOLTAGE REGULATOR

SELOSTA
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For Europe

P40 and L28 engine (IC voltage regulator built in)

| BAT
| l %
1 D'I i n: : 15
3
o D,, CHARGE LAMP
o o '
g 2
o H
e
e
& IGNITION
D, ~ D, i SWITCH
STATOR COIL D. ~D RZ : J—@
4 ¥ H =
R, =
! BATTERY
T
Tr,
s - 1
ALTERNATOR 7 IC VOLTAGE REGULATOR
SELD43B
SD33 engine (IC voltage regulator built in)
3 | BAT
I [
—p :
| CHARGE LAMP
— LN
L= ]
L ]
EI: —w & -H <
o S P1a IGNITION
& Dy Sl Rs  swiTcH i
STATOR COIL | 2R, A =®
F| D %
R, 1 BATTERY :
TRp :
%;C}

0

L0

ALTERNATOR

w

IC VOLTAGE REGULATOR

SELO44B
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CHARGING SYSTEM TROUBLE-SHOOTING
(LT135, LT150, LT160, LT225)

Before conducting an alternator To conduct test, it is necessary to Set up a test circuit as shown in
test, make sure battery is fully charg- use a 30-volt voltmeter and suitable  figure and test alternator in manner
ed. test probes. indicated in flow chart below:

1. Disconnect connectors at alternator.

2. Connect “A” terminal to “F” terminal. 5

3. Connect one test probe from voltmeter positive terminal to “A” terminal. Connect the other test probe to ground.
Make sure that voltmeter registers battery voltage.

4. Tumn on headlights and switch to High Beam.

3. Start engine.
6. Increase engine speed gradually until it is approximately 1,100 rpm, and take the voltmeter reading.

Measured value: Below 12.5 volts ... Gasoline engine Measured value: Over 12.5 volts ... Gasoline engine
Below 24 volts ...... Diesel engine Over 24 volts ...... Diesel engine
Alternator is run-<down. Remove and check it for condition. Alternator is in good condition.
Alternator (' a. Do not run engine at more than
1,100 rpm while test is being con-
5 ducted on alternator.
& ) A b. Do not race engine.
E
Battery
&
=
at2e4 Voltmeter S

EL-21
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CHARGING SYSTEM TROUBLE-SHOOTING (LR150, LR160, LR225)

A 30-Volt voltmeter and suitable
test probes are necessary for the test.

The alternator can be checked easi-

Before conducting an alternator
ly by referring to the Inspection Table.

test, make sure that the battery is fully

charged.
With alternator side L terminal
: Bumed-out
rounded, internal short occurs
Whest + diode s shoricicribied. bulb. Replace
® Disiiiect AR SOEET Yoo cacn e o i i to “A”
: R - connector (S,
I-'E“m““ ngh[ DFF )_ L]Iﬂdﬂrﬂu-ﬂd: . I.: b It i .
¥ " : t . Light “ON Faulty IC-RG,
switch ""I:}N L lead wmoe Light HUN'}— “:‘:nt';:‘ismﬂ igh ) Replace
(Check light (Check light i et
for operation) Light “ON"™ ) for operation) t:rmgin.tl =
(Check light Light “OFF" )— — — — —| Faulty ACG.
E;“h ]?'ihu:l: for operation)
ine idli gat fickers 000 Emm—— Faultwv ACG.
e ,El‘,_’} Bright light ,
for mt-ﬂ'n} I.-Eht uﬂﬂﬂ-—)_ _1 Cﬂﬂ tact Pmith'ﬁ I:E;Id {“"} ﬂf "ﬂlhﬂﬂtﬁf on B
terminal and negative lead (-) to L terminal
e More than(.5V)————— Faulty A.C.G.
Light “OFF") Engine idling Y
{]:Iaﬂur: the
¥ ACTOSES
“B" and wLn Less than0.5V)— = — — — 0X.
Engine speed: ) terminals)
Switch SON"
(Check light Light “OFF" }— than 155V ) = = =] TMLY RO,
for operation) ieh Engine speed: Mo J Replace
1 ufm rpm
B
e R 131015V )
age)
1) Usas fully charged battery Make sure *S™
2 Light : Charge warning light terminal is con- Engine idling
ALC.G. : Alternator parts axcept IC regulstor nected correctly Lighting
IC-RG : IC regulator switch “ON
- o (Check light
0.K. : 1C-alternator 5 in good conditson for mﬂtiﬂﬂ]
3] When reaching “Faulty A.C.G.”, remove alter-

nator from car and dasssembie, mapect and
correct or replace faulty parts

4) * Method of grounding F terminal
Contact tip of wire with brush and attach
wire to alternator body.

—( Light “ON" ) — — — | Faulty A.CG.

—(Light "OFF")---|  OX.

SELS9TA

51 Terminals “S”, “L", “BAT” and “E"™ are
marked on resr cover of slternator.
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ALTERNATOR
P40 engine equipped model

LT135-68
Slip ring dia:
More than 30 (1.18)
Front bearing
Fromt cover Min. length: 7.0 (0.276)
Brush assembl Spring pressure:
Y1 2501-3.383N
Pulley assembly (255-345§,8.99-12.17 0z)
V-groove deflection:

0.3 (0.012)

Sl
T 34 - 39

@ 3.1-3. 9
(0.32-040,
(3.5 -4.0, 25 - 29) Diode cover 2.3-2.9)
Diode (set plate assembly)
(@: N-m (kg-m, ft-Ib)
Unit: mm (m)
SELOGBA

LT150-102

Through bolt

Min. length: 7.0 mm (0.276 in)

Spring pressure:
2.501-3.383N(255-345,899-12.17 oz)

@ : N-m (kg-m, ft-Ib)
SELD45B
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LR150-132

@ 3.1-3.9(0.32- 0.40,

Min. length: 7.0 mm (0.276 in)
Spring pressure:
2501-3.383 N(255-345,

SELD4EE

SD33 engine equipped model

LT225-60
— Through bolt
@ 3.1-3.%
(0.32-040,23-29)
f@ 44 - 59 (4.5-6.0, 33 -43)
Brush assembly

Min length: 6.0 mm (0.236 in)
Spring pressure: &

3334 -4511 N

(340 -460 g, 11.99 - 16.22 oz) &

@ : N-m (kg-m, ft-Ib)

SELOB3B
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LR225-65B

Vacoum pump mounting boilt
@ 6-7(0.6-0.7,4.3-5.1)

Brush assembly
Min. length: 6.0 mm (0.236 in)
@ : N-m (kg-m, ftlb) Sprng pressure: 3.334 -4.511 N (340-460 g, 11.99 - 16.22 oz) SEL0478B
L28 engine equipped model
LT150-121
Through bolt
@ 3.1-3.9 (0.32- 0.40,
23-2.9) %
Rear cover
Min. length: 7.0 mm (0.276 in)
Spring pressure: 2.501 - 3.383 N (255-345 g,
8.99-12.17 oz)
@ : Nem (kg-m, ftIb) SELO48B
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LT160-87

@ 3.1-3.9 (0.32- 0.40,
23-2.9)

Min. length: 7.0 mm (0.276 in)
Spring pressure:
2501-3.383 N(255-345g,8.99-12.17 o0z)

@ : Nm (kg-m, ftdb) SELO0498B
LR160-82
bolt
@ 3.1-39
(0.32-0.40,2.3 - l.iy
%o

Brush assembly

Min. length: 7.0 mm (0.276 in)

Spring pressure:

2.501-3.383 N(255-345¢,8.99-12.17 0z)
(T : N-m (kg-m, ft-ib) SELOS0B
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5. Pull rear bearing off rotor assem-

bly.

DISASSEMELY

CAUTION:
Place packings and insulators in order
so that they can be placed back in
their original places or locations from
which they were removed.

- Press

LT135-68

1. Remove through bolts.
2. Separate front cover from rear !
COver.

10. Remove. “A” terminal nut and

diode installation nut.

11. Remove diode assembly.

il

il

|
\Y

l"r.'-l-"F"

S

6. Remove brush holder cover.
7. Remove brushes together with
brush holder.

3. Remove pulley and fan.
(1) Place rear cover side of rotor in a2

Vise.
(2) Remowve pulley nut.

SEL976 ~

&. Remove diode cover.
9. Disconnect stator coil lead wires

4. Separate rotor front cover.
from diode terminal with a soldering

® Remove setscrews from bearing re-
tainer.

12. Pull stator coils out of rear cover.

SEL706

2. Remove brush.

SELOS1B
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3. Separate front cover from rear
COver.

SELOS2B

Use serration cap (Attach vinyl
type) to prevent scratching oil seals.

4. Remove pulley and fan.

(1) Place rear cover side of rotor in
a vice,

(2) Remove pulley nut.

6. Pull rear bearing off rotor as-
sembly.

EL-28

SELOGaA

SELOES

(3) Remove solder between stator coil
and diode, the stator and diode can be

separated.

SELOSEE

e A Separate rear cover.
(1) Remove two “A”™ terminal nuts,
then remove “A™ terminal bolts.

(2) Remove three M5 nuts that secure
diode, then separate rear cover and
stator.

LT150, LT160, LR150
and LR160

1. Remove through bolts.

2. Separate front cover from rear
cover.

3. Remove pulley and fan.

(1) Place rear cover side of rotor in a
vice.

(2) Remove pulley nut.

SELOSSE

SELS34A
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5. Remove attaching nuts and take
out stator assembly.

SELSBEA

Pull the pump in the shaft direc-
tion.

3. Loosen the four through bolts and
then separate to the front and rear.

SELOS8BBE

2. Remove brushes.

(1) Remove screw and then remove
brush cover.

SELO&1B

6. Disconnect stator coil lead w:res
from diode terminals.

SELS87A ,l)

LR225-65B

1. Remove vacuum pump.
e Remove the three bolts mounting
the vacuum pump.

SELO084B o

(2) Remove screw and then separate
the brushes.

Use serration cap (Attach vinyl

tape) to prevent scratching oil seals.

4. Remove pulley.
(1) Clamp the rotor in a vice and re-
move the pulley nut.

(2) After removing the nut, remove
the pulley, fan and spacer.




Charging System — ELECTRICAL SYSTEM

5. Pull out the rotor by hand. (2) Loosen the two screw mounting 8. Remove the brush holder and re-
brush holder and regulator, and then gulator from diode assembly.

remove the stator with diode assem- (1) Unsolder the terminal block and
bly, regulator and brush holder from lead wire connection.

rear side.

SELOG3B

6. Remove front bearing,
(1) Loosen the three bearing ratainer
screues and remove the bearing re-

tamer.

2) Push out the bearing by hand |

{d) damage 4 (3) Unsolder the stator coil and (2) Separate the brush holder, regu-
i YW vt o e diodes connection lator with terminal block and diode
i . assembly.

SELO&7B

7. Remove stator coil. (4) Separate the stator and diode as- )
(1) Remove the BAT terminal nut sembly with regulator and brush hol.  (3) Unsolder the terminal of regulator
and the three nuts mounting diodes. dei and terminal block connection.

SELDESB SELDS8E SELO71B
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(4) Separate the regulator and ter-
minal block.

SELO72B

Rotor (All models)

Pull rear bearing off from rotor
assembly with a press or bearing
puller.

Once removed, bearing cannot be
reused. Replace with a new one.

SELO6S

INSPECTION

Rotor
1. Continuity test.

SELO73B

¢ No continuity ... Replace rotor.
2. Ground test

SELO74B

¢ Continuity exists ... Replace rotor.

e No continuity ... Replace stator.
2. Ground test

SELOT

e Continuity exists ... Replace stator.

Diode

Perform a continuity test on diodes
in both directions, using an ohmmeter.

Circuit tester terminal
Conduction

Postive Negative
{+) plate Diode Yes
Holder plate | terminal
Diode (+) plate No
terminal Holder plate
{-) plate Diode No
Rear cover terminal
Diode (—) plate Yes
terminal Rear cover

Positive diode
LT135-68

LT150,LT160,LT225,LR150,
LR160 and LR225

SELS91A
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MNegative diode
LT135-68 and LT150-121

LT150-102,LT160,0LT225,LR150,
LR160 and LR22S.

@

SELE9Z2A

Sub- diode
LR150, LR160 and LR225

SELS93A

Brush

1. Check smooth movement of
brush.

e Not smooth ... Check brush holder
and clean.

EL-32

2. Check brush for wear.

Min. brush length:
Gasoline engine
7.0 mm (0.276 in)
Diesel engine
6.0 mm (0.236 in)

o Less than the specified value ... Re-
place.

3. Check brush pig tail for damage.

e Damaged ... Replace.

4. Check brush spring pressure.
Measure brush spring pressure with

brush projected approximately 2 mm

(0.08 in) from brush holder.

Spring pressure:
Refer to S.D.S.

When brush is worn, pressure de-

creases approximately 0.196 N (20 g,
0.71 oz) per 1 mm (0.04 in) wear.

2 mm (0.08 in}

EEQ49

e Not in the specified value ... Re-
place.

ASSEMBLY

Assemnble alternator in the reverse

order of disassembly, noting the
following:
1. When soldering each stator coil
lead wire to diode assembly terminal,
carry out the operation as fast as
possible.

2. When soldering brush lead wire,
observe the following (LT150,1LT160,
LR150 and LR160 type)

(1) Position brush so that it extends
11 mm (0.43 in) from brush holder.

71___.__

il

105 - 115 mm
(0.413 - 0.4532 in)

|E; 1:4_'%-{5-;

SELSS5A

(2) Coil lead wire 1.5 times around
terminal groove. Solder outside of
terminal.

When soldering, be careful not to
let solder adhere to insulating tube as
it will weaken the tube and cause it to
break.

Solder points

After soldering,
place insulating tube
on terminal

1 mm (0.04 in) SELS96A

@ : Brush holder
3.1-39N-m
(0.32 - 0.40 kg-m,
2.3-29 ftib)
Diode and IC regulator
3.1-39N-m
{0.32 - 0.40 kg-m,
2.3-29 ftdb)
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Bearing retainer
3.1-39N-m
{0.32 - 0.40 kg-m,
2.3-29 ftdb)

2. When installing diode “A” ter-
minal, install insulating bushing cor-
rectly. (LT225 type)

Terminal bolt assambly

Diode assembly

|

SELGE5

3. Tighten pulley nut and make sure
that deflection of V-groove is proper.

EEO51

(T) : Pulley nut
LT135
34 -39 N-m
(3.5 - 4.0 kg-m,
25 - 29 ftdb)
LT150, LT160, LR150
and LR160
39 -59 N-m
(4.0 - 6.0 kg-m,
29 - 43 ft-lb)
LT225 and LR225
44 - 59 N-m
(4.5 - 6.0 kg-m,
33 - 43 ft-b)

V-groove deflection:
0.3 mm (0.012 in)

4. Before installing front and rear
sides of alternator, push brush up with
fingers and retain brush, by inserting
brush lift wire into brush lift hole
from outside.

AN

;}\ rWHItmﬁe

Use O ‘Q@%\\E

SELS98A

5. After installing front and rear
sides of alternator, pull brush lift wire

by pushing toward center.

Do not pull brush lift by pushing
toward outside of cover as it will
damage slip ring sliding surface.

6. Tighten through bolts.

) : Through bolts
31-39N-m
(0.32 - 0.40 kg-m,
23-29 ftib)
IC VOLTAGE
REGULATOR
DESCRIPTION

The regulator consists essentially of
integrated circuits incorporating tran-
sistors. These transistors interrupt and
admit current flow to the alternator
rotor coil, thus maintaining its output
voltage at a constant value. Unlike in a

mechanical type regulator, an electron-
ic. relay employing transistors is
utilized. These transistors are enclosed
in a very compact, sealed case. On the
charge waming lamp circuit, a diode
monitors generating voltage at the
stator so that when the monitored
voltage and charging voltage are equal
during recharging, the charge warning
lamp is turned off, Accordingly, a
charge warning relay is not employed
in this circuit.

Brush

v
lJii

FetEE %/

IC regulator
SELS599A

E F U § B

REPLACEMENT

Removal should be done only when
IC regulator is being replaced.

1. Remove rivet and solder.

2. Remove the terminal’s solder and
take out bolts.

SELGB01A
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3. When installing the regulator,
reverse order of removal, noting the
following.

(1) Put IC regulator on brush holder
and press-fit bolts using hand press.
(2) Stake rivets using Tool.

CAUTION:
Before starting engine, be sure to make

SELEBO2A

2. Refer to the following chart to
determine if regulator and relative

VOLTAGE
REGULATOR

MEASUREMENT OF
REGULATING VOLTAGE

1. Connect DC voltmeter (15-30V),
DC ammeter (15-30A), battery and
resistor (0.2552) with cables as shown.

Check to be sure that all electrical
loads such as lamps, air conditioner,
radio, etc. are disconnected.

EL-34

in good dition:
short circuit with a cable as shown in peripanyen condihion
figure.
Failure to follow this caution causes
a damaged ammeter.
REGULATOR

WIRE HARNESS

Short circuit here (betweaen
fuzible link side terminal
and(-) terminal of ammater)
before starting the opemtion.

GENERATOR
[ b
A
El
—]
&' :—-"r#
FUSIBLE il ann
LINK BOX

RESISTOR FOR

MEASUREMENT AMMETER

VOLTMETER

{104) (30V)

SEL106
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1. Start engine.
2. Rotate engine at 2,500 rpm for several minutes.

After racing for several minutes, ammeter reading
— below 5A. (2A ...SD33)

After racing for several minutes, ammeter
reading — over 5A. (2A ... SD33)

Fully charged battery available.
1. Replace with fully charged battery.
2. Check to see if current falls below SA. (2A ... SD33)

Fully charged battery not available.
1. Connect a 0.2582 resistor in series.

Current falls below SA.
(ZA ... SD33)

Current does not fall below 5A. (2A ... SD33)

Recharge battery and see if current falls below 5A.
(2A ... 5D33)

J

Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle of voltmeter.

below.

Needle of voltmeter held within limits shown in the table

Regulator functioning properly.

Needle of voltmeter out of limits shown in the
following chart.

Regulator out of order. Have it repaired at
authorized shop.

Pt Voltage V
'CCh 0w | ay;
-10(14) |14.7 -15.25|29.4-305
0(32) |14.60-15.2 |29.2-30.4
10 (50) |14.5 -15.15] 29.0 - 30.3
20 (68) |14.4 -15.1 |28.8-302
30 (86) 143 -15.05]|28.6-30.1
| 40 (104) |14.2 -150 |28.4-300

a. Do not measure voltage immediate-

c. Voltage may be approximately ADJUSTMENT
0.3V higher than the rated for two
to three minutes after engine is Y olitage regulator
started, or more specifically, when Adjusting regulating voltage

regulator becomes self-heated.
Measurements should then be made
within one minute after starting
engine, or when regulator is cold.

d. The regulator is of a temperature-
compensating type. Before meas-
uring voltage, be sure to measure
surrounding temperature.

EE396

1 Change relay

ly after driving. Do this while regu-
lator is cold.

b. To measure voltage, raise engine

speed gradually from idling to rated
speed.

2 Voltage regulator
1. Inspect contact surface.

Rough ... Lightly polish with sand
paper (#500 or 600),

EL-35
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2. Measure each gap. Adjust core
gap and point gap in that order. No
adjustment is required for yoke gap.
3. Adjusting core gap

Loosen screw which is used to
secure contact set on yoke, and move
contact upward or downward proper-

ly.

Core gap:
P40 and L28
0.6 - 1.0 mm (0.024 - 0.039 in)
SD33
0.8 - 1.2 mm (0.031 - 0.047 in)

EE398

1 Contact set

2 Thickness gauge

3 4 mm (0.16 in) dia. screw
4 Crosshead screwdriver

SD33
0.45 - 0.55 mm
(0.018 - 0.022 in)

BN Y
(s
o \LL; Y

h__\,ﬂﬂ

- |

EE299

1 Thickness gauge

2 3 mm (0.12 in) dia. screw
3 Crosshead screwdriver

4 Upper contact

5. Adjusting voltage

Adjust regulating voltage as fol-
lows:

Loosen lock nut securing adjusting

screw. Tumn this screw clockwise to-

increase, or counterclockwise to de-

crease, regulating voltage.

Charging relay

Normal relay operating voltage is 8
to 10V as measured at alternator “A™
terminal. Relay itself, however, op-
erates at 4 to 5V.

Use a DC voltmeter, and set up a
circuit as shown in figure.

L (W/R) r._,, IG (W/B)
A (W) . F (W/B)
N (Y) Ff E (B)

o

EE0SS
4. Adjusting point gap
Loosen screw used to secure upper
contact, and move upper contact up-
ward or downward adequately. —
Point gap: 1 Wrench
P40 and L28 2 Crosshead screwdriver
0.35-0.45 mm 3 Adjusting screw
(0.014 - 0.018 in) 4 Lock nut
1. Connect positive terminal of voltmeter of regulator lead connector “N™ terminal with negative terminal grounded.
2. Start engine and keep it idle.
3. Take voltmeter reading.
]
I - I — ]
0 Volt Below 5.2 Volts Over 5.2 Volts Over 5.2 Vohs
1. Check for continuity between (10.4 Volts ... SD33) (10.4 Volts ... SD33) (10.4 Volts ... SD33)
“N™ terminals of regulator and | | (Pilot lamp remains lit.) (Pilot lamp does not light.) (Pilot lamp remains lit.)
alternator. 1. Check fan belt tension. Pilot lamp relay assembly is Pilot lamp relay coil or contact
2. Altemnator circuit defective if | | 2. If correct, remove regulator | | in good condition. points out of order.
continuity exists. and adjust as necessary. Replace regulator.
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ELECTRICAL SYSTEM - ignition System

IGNITION SYSTEM

CAUTION: Before starting to work, be sure to turn ignition switch “0OFF” and then disconnect battery ground cable.

DESCRIPTION

The ignition circuit consists of the
ignition switch, coil, distributor, wir-
ing, spark plugs and battery.

The circuit is equipped with a
resistor. During cranking, electrical
current bypasses the resistor, thereby
connecting the ignition coil directly to
battery. This provides full battery
voltage at coil and keeps ignition
voltage as high as possible.

Low voltage current is supplied by
the battery or altermator and flows
through the primary circuit. It consists
of the ignition switch, resistor, prima-
ry winding of the ignition coil, distrib-

utor contact points, condenser and all
connecting low tension wiring.

High voltage current is produced by
the ignition coil and flows through the
secondary circuit, resulting in high
voltage spark between the electrodes
of the spark plugs in engine cylinders.
This circuit contains the secondary
winding of the ignition coil, high
tension wiring, distibutor rotor and
cap.

When the ignition switch is turned
on and the distributor contact points
are closed, the primary current flows
through the primary winding of the
coil and through the contact points to
ground.

by the revolving distributor cam, the
magnetic field built up in the primary
winding of the coil moves through the
secondary winding of the coil inducing
high voltage. The high wvoltage is
produced every time the contact
points open. The high voltage current
flows through the high tension wire to
the distributor cap. Then the rotor
distributes the current to one of the
spark plug terminals in the distributor
cap.

The spark is obtained when the
high voltage current jumps the gap
between the insulated electrode and
the ground side electrode of the spark
plug. This process is repeated for each

BATTERY

FUSIBELE LINK
© 1o\

FUSE

RESISTOR

i
—
-

(g5 3B

I
IGNITION COIL

When the contact points are opened power stroke of the engine.
IGNITION SWITCH
IOFF|ACC| ON|ST
B QO[O
NTEE
16 O[O
S Q
R O
X_ROTOR
DISTRIBUTOR
------ SPARK PLUG
CONDENSER
SELD4S
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Ignition System — ELECTRICAL SYSTEM

IGNITION SYSTEM TROUBLE-SHOOTING
DIAGNOSTIC TABLE

1. When engine does not start.
If there is no trouble in fuel system, ignition system should be checked.

Condition Trouble location Probable cause Corrective action
No sparks at all Distributor Damaged insulation of condenser. Replace.
Breakage of lead-wire on low tension side. Repair.
Door insulation of cap and rotor head. Replace.
Point gap wider than specification. Adjust.
Ignition coil Wire breakage or short circuit of coil. Replace with a new one.
High tension cable Wire coming off. Repair.
Faulty insulation. Replace
1 to 2 mm (0.04 Distributor Point gap.too wide. Correct.
to 0.08 in) or Qil sticking on point. Clean.
g, Point burnt too much. Replace
Spark length Spark plugs Spark plug gap too wide. Correct or replace,
E‘t"; ﬁ;“ 6 mm Too much carbon. Clean or replace.
Broken neck of insulator. Replace.
Expiration of plug life. Replace.
2. When engine turns over but does not run smoothly.
Engine misses. Distributor Dirty point. Clean.
Improper point gap. Correct.
Leak of electricity of cap and rotor head. Repair or replace
Faulty insulation of condenser. Replace.
Faulty arm. Oil shaft.
Faulty spring of arm. Replace assembly.
Breakage of lead wire. Replace.
Worn out or shaky breaker plate. Replace assembly
Wom out or shaky distributor shaft. _ Replace assembly.
Ignition coil Layer short circuit or inferior quality coil. Replace with good one.
High tension cable Deterioration of insulation with consequent Replace.
leak of electricity.
Spark plugs Fouled. Clean
Leak of electricity at upper porcelain insula- Repair or replace.
tor.
Engine knocks Distributor Improper ignition timing (too advance). Correct the fitting.
very often. Coming off or breakage of governor spring. Correct or replace. _
Worn pin or hole governor. Replace.
Spark plugs Burnt too much. Replace.
Engine does not Distributor Improper ignition timing (too retarded). Correct the fitting,
Bive encigh power. Improper functioning governor. Replace assembly.
Foreign particles stuck in point gap. Clean.
Spark plugs Fouled. Clean.
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ELECTRICAL SYSTEM - ignition System

DISTRIBUTOR

Cap assembly

Carbon point assembly

Rotor head
assembly

Earth wire assembly

Contact set
Point gap 0.45 - 0.55 mm
(0.018 - 0.022 in)

Breaker plate assembly

Cam assembly
Governor weight 0.2-0.24 uF
Insulation resistance
Governor spring More than 5 MG
SELO74
CHECKING 3. Removal of contact point

AND ADJUSTMENT

Cap and rotor head

Check cap and rotor head for dust,
carbon deposits and cracks.

Contact point

1. Adjust point gap.

Loosen point screw and adjust gap
with a gap gauge.

Point gap:

0.45 - 0.55 mm

(0.018 - 0.022 in)

2. Check the point surface,

Take off any irregularities with fine
sandpaper (No. 500 or 600) or with oil
stone,

(1) Disconnect primary lead wire
from contact set.

(2) Remove contact set fixing screws.
(3) Remove contact set.

Primary lead terminal
Earth lead wire
Set screw

b L e
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Ignition System — ELECTRICAL SYSTEM

Condenser

Checking of condenser is made by a
capacity tester. This can also be made

by a circuit tester with its range set to
high resistance reading. When needle
of tester swings violently amd then
moves back to infinite gradually, it is
an indication that condenser is in good
condition.

If needle shows any steady reading
or if it registers zero, the likelihood is
that transformer is out of order,
calling for replacement.

Condenser capacity:
0.2-024 uF

Condenser insulation resistance:
More than 5MI2

Advance mechanism

Specificati
Refer to S.DS.

Vacuum advance mechanism
mechanical parts

1. Check vacuum inlet for signs of
leakage at its connection.

2. Check vacuum diaphragm for air
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
breaker plate as an assembly .

Centrifugal advance mechanical parts

When cause of engine malfunction
is traced to centrifugal advance mech-
anical part, use distributor tester to
check its characteristic.

When nothing is wrong with its
characteristic, conceivable causes are
break-down or abnormal wearing-out
of driving part or others. So do not
disassemble it.

In case of improper characteristic,
take off contact breaker assembly part
and check closely cam assembly,
governor weight, shaft and governor

spring, etc.

EL-42

In case centrifugal advance me-
chanical part is reassembled, be sure to
check advance characteristic with
distributor tester.

DISASSEMBLY

To disassemble, follow the proce-
dure below.
1. Take off cap and remove rotor
head.
2. Remove vacuum controller.

3. Remove contact set.

EETOS

4. Remove contact breaker.

Be careful not to lose steel balls
between breaker spring and breaker
plate.

5. Pull knock pin out and disconnect
collar.

7. Remove set screw at shaft head,
and remove cam.

CAUTION:

Put match mark across cam and shaft
so that onginal combination can be
restored at assembly.

EE706

8. Remove governor weight and
spring.

E;.I.ITIDH:
Be careful not to stretch or deform
JOvernor spring.

Apply grease to governor weight.



ELECTRICAL SYSTEM — /gnition System

ASSEMBLY

To assemble, reverse the order of
disassembly.

Carefully observe the following
instructions.
1. Rotor head positioning tip at cam
is set on governor spring circular hook
side,
2. Weight pin for governor spring
“A" with circular hook fits in long
rectangular hole.
3. Check to be sure that weight pin

on spring “A" is in slit in cam plate

S. Apply grease to top of cam
assembly as required.

6. After assembly, check operation
of govermnor before installing it on

engine. :

7. lgnition timing should be tested
with unit mounted on engine. -

¥ 1 Governor weight
mtl:l a_ clearance between the two at 2 S
t{ﬂﬂlﬂﬂmﬂ and end ‘{f e end of advancing angle
tion. Meanwhile, weight pin on oppo- 3 Rectangular hook
site side fits in short rectangular hole. 4 Governor spring (B)
4. With unit assembled, check to be .‘; ?t_n ptht:‘-'
sure that driven slit and rotor position- - c;ﬁm:';“
ing tip are set in the same direction. 8 Governor spring (A)
9 Rotor positioning tip

SERVICE DATA AND SPECIFICATIONS
DISTRIBUTOR

Maodel D610-58 D610-57 D609-62

Applied engine model L28

Fining order 1-5-36-24

Rotation direction Counterclockwise

Dwell angle at point gap .41°

0.5 mm (0.020 in) 35

Point gap mm (in) 0.45 - 055 (0.018 - 0.022)

Cap insulation resistance M More than 50

Rotor head insulation MO More than 50

resistance

Cap carbon point length rmm (in) More than 12 (0.47) More than 10 (0.39)

Vacuum advance 0°113.3 (133, 100, 3.94) gnﬂfgg 20-054) 0° /20.0 (200, 150,5.91)

[ Distributor degree/distributor 4.1° /26.7 1267, 200, 7.87) : 5° /36.0 (360, 270, 10.63)

kPa (mbar, mmHg, inHg))

E6° /353 (353, 265, 10.43)

(3699, 277.5, 10.925)
3.5° /40.0 (400, 300, 11.81)

9° /533 (533, 400, 15.75)

Centrifugal advance
[ Distributor degree/distributor rpm]

0" /450
10° /1,250

0" /1490

0° /550
9% /1,200
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IGNITION COIL

Model HP5-10E CIZ-200 HPFS5-13E10 CBR-206
Applied model Except Europe model Europe model
Primary voltage _ v 12
Spark gap mm (in} More than 7 (0.28)
Primary resistance [At 20°C (68°F)] a 1.25-1.76 342-4.18 128-1.56 135-165
Secondary resistance [At 20°C (68°F)] K 69-103 64-96 723-9.78 6.8-10.2
Ballast resistor i 16

SPARK PLUG
Applied model Except Europe model Europe model
Applied engine model P40 L28 P40 L28
Model B-5ES, L46W BEPGES, LASPW BPRSES BPRGES
Size (Screw dia. x reach) mm (in} 14 x 19 {055 x 0.75)
Plug gap mm (n) : 0.7-08 0g-05 0.7-08 08-09

0.028 - 0.031) {0.031 - 0.035) {0.028 - 0.031) {0.031 - 0.035)
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ELECTRICAL SYSTEM — Auto-Glow System (Diesel engine)

AUTO-GLOW SYSTEM (Diesel engine)

CAUTION: Before starting to work, be sure to turn ignition switch “0FF” and then disconnect battery ground cable.

DESCRIPTION

The auto-glow plug system is de-
signed to control the preheating time
of the glow plugs automatically by
monitoring the engine coolant and by
means of the timer.

1. Starting switch “ON™

The glow plugs are automatically
preheated by means of the timer and
at the same time the auto-glow indi-
cator lamp comes on. After the glow
plugs are heated sufficiently, the lamp
goes out.

2. Starting switch “START"

After the engine starts, the timer
stops due to a signal from the charging
circuit of the voltage regulator.

3. When preheating the glow plugs
again.

When preheating the glow plugs
again, place the starting switch to the
“ACC"” or “OFF” position and then

place it to the “ON" position. This

glow plugs for a period of time speci-

activates the timer again to preheat the fied by the coolant temperature.
BATTLILY FUSIBLE NS
LINK
J:'EJ @ e @ 8 Q|00
£ FUSE 2 é ¢
| i N | e}le
104 S O
> R O
GLOW PLUG
RELAY
AUTO-
e TO VOLTAGE

H Q
GLOW PLUGS ? E
<

e L . e .

INDICATOR
LIGHT

SELOTOA

l E WATER
= TEMPERATURE

SENSOR

AUTO-GLOW SYSTEM TROUBLE-SHOOTING

Condition Probable cause Corrective action
Starting SW “ON"

Autoglow indicator light does not come Burned bulb. Replace.
o Faulty autoglow timer or water tempera- Replace.
ture sensor.

Auto-glow indicator light does not go out Faulty auto-glow timer or water tempera- Replace.

within specified length of time. ture sensor.
Time required for light to
Exgine go out after turning on.
Engine hot about 1 sec.
Engine cold about 30 sec.
Glow plug indicator does not glow. Faulty glow plug indicator. Replace.
Faulty glow relay II. Replace.
Faulty auto-glow timer or water tempera- Replace
ture sensor.
Glow plug indicator glows,
1) Glow plug glows red prematurely (be- Shorted glow plug/glow plug circuit. Replace.
fore autoglow indicator light goes
out).
2) Glow plug does not glow red (before Open glow plug circuit or low current flow. Replace.
auto-glow indicator light goes out).

S
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Auto-Glow System (Diesel engine) — ELECTRICAL SYSTEM

REMOVAL AND
INSPECTION

GLOW PLUG RELAY

inspection

There must be continuity between
terminals (3) and @) when 12 volts d.c.
is applied betweenDand @.

AUTO-GLOW TIMER UNIT

2. Insert following resistors between
terminals (&) and (§) , and make sure

that lamp goes out within specified
time.

WATER TEMPERATURE

inspection

Measure resistance to temperature
as shown.

1. Connect lead wires as shown.

EL-46

Time at which
Resistor (K<2) lamp goes out
(seconds)
More than 6.7 30-48
25 11 -20
Less than 0.8 Less than 5
L sl

3. Insert a resistor of more than 6.7
kilo ohms between terminals (#) and
(® , and make sure that lamp goes out
immediately after disconnecting ter-
minal ().

Tt%?;}u > Resistance k2
10 (50) 32.5-41.5
20 (68) 22.5-215
50(122) 74-94
80 (176) 29-36

2]

©
Q

SELS32




ELECTRICAL SYSTEM — /njection Pump Control System (Diesel engine)

INJECTION PUMP CONTROL SYSTEM
(Diesel engine)

CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cable.

DESCRIPTION

FUEL EXCESS OPERATION

INJECTION PUMP CONTROL UNIT
(D.P.C. module)
193362 ORORATONG),
DO FMNC S B ST I6 OP E
INJECTION PUMP J’él{&ki 4 k 1 1 {.
S | 3 OIL PRESSURE
- =  SWITCH
A : | =
l =T -
s 4
I 3 oIL )
8 BAE Iy WARNING LAMP
START 1
i 3 154
. . ofF[acc]on [ st
= 1 t 8 Q0|0
o e el o e IR A O
r el
r (| g (L |  PSTRT
b o - e i - ——— d ;G;g o
; 25 ST Q
- R O
STARTING SWITCH
BATTERY
SEL792

When the starting switch it turned to “START", the fuel injection control unit activates. This permits an electrical current to
flow in sequence via rotor A of the fuel injection pump controller, from terminal 0 to rotor A and terminal C, causing the fuel
injection controller motor to run.

As the motor runs, rotor A rotates and, when it reaches its start position, current flow between terminal 0 and C is broken,
which stops the motor’s operation. The controller is thus brought to its | START | position.

When the starting switch is turned to “ON"" position, the fuel injection pump controller will activate and is then set at its

| DRIVE | position.
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Injection Pump Control Syswem (Dissel engine) — ELECTRICAL SYSTEM

ENGINE STOP OPERATION

INJECTION PUMP CONTROL UNIT
{D.P.C. module)

DO FMMNC S B ST IG OP E
INJECTION PUMP 11 J’{i } & J’ i #’ %‘
CONTROLLER || ¥
! | |  OIL PRESSURE
: I | = SWITCH
A
I ' =
| e mm—— e = . o =
@ 1l H 1
I 4 oIL
% 1 WARNING LAMP
: o | )
| 193
. L , off[acc] on ] st
=3 * i B Q G Q
= A
r-t@)—————:-— ——————— w : b . : A (_'} ¢
L_?___..__.ﬁ_ __________ d (G] Ez i ek |6 s Q
-3 ST o)
9 w
E O
IOV STARTING SWITCH
BATTERY
<)

SEL793

When the starting switch is turned to “OFF” or when the oil pressure switch tums “ON”", the fuel injection pump control unit
will activate. When this happens, current flows in sequence through terminal S, rotor A and terminal C, causing the controller’s
motor to rotate as well as rotor A. As the rotor reaches the stop position, current flow between terminals S and C is broken
and the motor will then stop. The controller is thus set at its |STOP| position.

INSPECTION
ENTIRE SYSTEM

Inspect entire system for any irreg-
ularities. If any are found, refer to
Trouble Diagnoses and Corrections
chart in order to locate problems’
cause and eliminate them as required.

(1) "START"” operation

Tumn ignition key to “START” in
order to ensure that injection pump
control lever moves to the start posi-
tion.
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STOP START

(2) "DRIVE” operation

Tum ignition key to ““ON” in
order to ensure that imjection pump
control lever moves to the drive posi




ELECTRICAL SYSTEM - Injection Pump Control System (Diesel engine)

(3) “STOP” operation

1. Tum ignition switch to “OFF” in
order to ensure that injection pump
control lever moves to the stop posi-
tion.

2. Start engine. Disconnect and
ground oil pressure switch connector
with a suitable lead wire to see if injec-

tion pump control lever moves to the
stop position.

24\ SEL794

INJECTION PUMP CONTROL
UNIT (D.P.C. module)

Injection pump control unit (D.P.C.
module) is installed on the right side
of hoodledge. To check injection
pump control umnit (D.P.C. module),
fabricate adapters as shown in the
following illustration, and utilize the
following procedures in the order
listed.

Failure to observe the order of
these test procedures may lead to in-
correct test resulis.

If results of the following tests are
satisfactory as indicated below, injec-
tion pump control unit (D.P.C. mod-
ule) is functioning properly.

Be careful not to connect lead wires
to the wrong terminals as this will
damage injection pump control unit
{D.P.C. module).

Test A

When lead wire is connected be-
tween;
Terminals (2 and ({0 , or § and B) :

Test lamp comes on and goes out in

about 15 seconds.
Terminals (2 and G0, or 42 and (@) :

Test lamp should not come on.

Test lamp

SELT795

Test B

Connect positive lead wire to ter-
minals (2) and @) , and connect nega-
tive lead wire to terminal @) .

When lead wire is connected be-
tween;

Terminals G2 and @ ,or @ and @ :
Test lamp comes on and goes out in
about 15 seconds,

Terminals G2 and @D , or (2 and (0 :
Test lamp should not come on.

SEL796

Test C

Connect lead wire between (2 and
@ , and then disconnect lead wire
from terminal (3 .

Test lamp should go out in 10

SEL799
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Injection Pump Control System (Diesel engine) — ELECTRICAL SYSTEM

Test D

When lead wire is connected be-
tween;
Terminals 32 and (0 ; or (2 and (@) :

Test lamp comes on and goes out in

about 15 seconds.

Terminals (2 and (1) ,or (2 and @ :

.. 0)) | — [}

Test B

Fabricate adapters, as shown in the
following illustration, and connect ter-
minal (&) to each of terminals listed in
the table below. Injection pump con-
trol lever should stop at corresponding

Test lamp should not come on.
Test lamp
]
5)
o
5
y 4
@
=
D.C.
24V SEL797
Tesat E
Disconnect lead wire from terminal

@ .
When lead wire is connected be-
tween;
Terminals 12 and 7, or (2 and @) :
Test lamp comes on and goes out in
about 15 seconds.
Terminals (72 and (0, or ({? and @) :
Test lamp should not come on.

SEL953 position.
Connect terminal Corresponding position of injection
@& to: pump control lever
Terminal (9 START
Terminal (0 STOP
Terminal {1 DRIVE

24V SEL798

D.C. 24V
SEL954

INJECTION PUMP
CONTROLLER

Test A

Connect positive lead wire to ter-
minal (3 , and negative lead wire to
terminal (4 .

Injection pump controller motor
should run.
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Be careful not to connect lead wire
to the wrong terminals as this will
damage injection pump controller.



ELECTRICAL SYSTEM - injection Pump Control System (Diesel engine)

TROUBLE DIAGNOSES AND CORRECTIONS

CASE 1

ENGINE DOES NOT START.

l

Tumn ignition switch to START to ensure that injec-
tion pump control lever moves to START position.

no

Check whether connecting rod is disengaged.

I~

Check injection pump controller for any

irregularities.
lﬂu

Check injection pump control unit (D.P.C. module)

E’] Check fuel system, glow plugs, etc.
'—"YES Connect.

L *] Replace.

Yes

» Replace injection pump control unit (D.P.C. module).

for any irregularities.
lﬂn

Check wiring hamess, ignition switch and oil pres-
sure switch.

*]: Whenever injection pump controller is replaced, disconnect 6-pin connector from injection pump control unit (DP.C.
module) and connect again, then check operation of injection pump controller.
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Injection Pump Control System (Diesel engine) — ELECTRICAL SYSTEM

CASE 2

ENGINE STARTS BUT SOON STOPS.

l

After engine starts, turn ignition switch to ON to
ensure that injection pump control lever moves to

DRIVE position.
lﬂﬂ

With ignition switch ON, disconnect o1l pressure
switch connector to see if injection pump control
lever remains in DRIVE position.

e

Check injection pump controller for any irregu-

larities.
lNﬂ-

Check injection pump control unit (DP.C. module)

for any irregularities.
lﬁu

Check wiring hamess and ignition switch.

ﬂb- Check fuel system, venturi, etc.

YEEI— Check oil pressure lines and oil pressure switch.
Hﬁ- *] Replace injection pump controller.

Yes

Replace injection pump control unit (D.P.C. module).

*]: Whenever injection pump controller is replaced, disconnect 6-pin connector from injection pump control unit (DP.C.
module) and connect again, then check operation of injection pump controller.
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ELECTRICAL SYSTEM — /njection Pump Control System (Diesel engine)

CASE 3

ENGINE CONTINUES TO RUN WHEN IGNI-
TION SWITCH IS TURNED OFF.

I

Check whether connecting rod is disengaged. —E) Connect.
lﬂn
L ; Yesy 5 G
Check injection pump controller for any irreg- 1 Replace injection pump controller.

ularities.

-
lﬂu

Yes, T ;
Check injection pump control unit (D.P.C. module) —=p| Replace injection pump control unit (D.P.C. module).
for any irregularities.
lﬂﬂ

Check wiring harness and ignition switch.

*1: Whenever injection pump controller is replaced, disconnect 6-pin connector from injection pump control unit (D.P.C.
module) and connect again, then check operation of injection pump controller. ;

CASE 4

ENGINE CONTINUES TO RUN IN REVERSE

DIRECTION.
N ;
Turm ignition switch off to see if engine stops. 0 Refer to Case 3 above.
Toe
Yes : .
Disconnect and ground oil pressure switch connector Check oil pressure switch, oil pressure lines, etc.

with a suitable lead wire to see if engine stops.

=

Check harness and ignition switch.
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Lighting Systems — ELECTRICAL SYSTEM

LIGHTING SYSTEM

CAUTION: Before starting to work, be sure to turn ignition switch “OFF" and then disconnect battery ground cable.

BULBS
BULE SPECIFICATION
Model Capacity
Model 160 series
Gasoline Diesel Mn;lel
:ng.im: tn;int 61 series
equipped | equipped |
Item models models
Headlamp _
Sealed beam 12V-50/40W | 24V-75/55W | 12V-50/40W
Semi-sealed beam 12V45/40W | 24V-55/50W - '
Semi-sealed beam (Halogen) 12V-60/55W - —
Front combination lamp
Turm signal 12V-21W 24V-21W 12V21W
Clearance 12V-5W 24V S5W 12V-5W
Side marker lamp 12V6W, 5W | 24VEW, 5W -
Rear combination lamp
Turn signal 12V-21W 24V-21W 12V-21W
Back-up 12V-21W 24V21W 12V-21W
Stop/Tail 12V-21/5W | 24V-21/5W | 12V-21/5W
License plate lamp 12V-10W ?i.g;-lzw, 12V-10W
Front fog lamp
Conventional 12V-35W 24V-35W 12V-35W
Halogen 12V-35W G .
Rear fog lamp 12V-21W 24V-21W —
Room lamp 12V-5W 24VEW —
Rear room lamp
(Station Wagon only) 12V-5W 24V-6W =
Inspection lamp 12V-10W 12V-10W 12V-10W
Meter illumination lamp 12V-3 4W 24V -3 AW 12V-1 5W
High beam pilot lamp 12ZV34W | 24V-3 4W 12V-3 4W
Brake wamning lamp 12V-1.TW 24V-1.TW -
Turn signal pilot lamp 12V34W | 24V34W | 12V34W
4-wheel drive indicator lamp 12V-1.7TW 24V-1.TW 12V-3 4W
Glow plug waming lamp - 24V-1.TW -
Charge wamning lamp 12V-1.7W 24V-1.7TW - I

EL-54

COMBINATION
SWITCH
(Model 160 series)

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
Remove homn pad.

Remove steering wheel.

Remove steering column cover,
Disconnect combination switch
wires at connector.

6. Loosen retaining screw and re-
move combination switch assembly.

7. Install combination switch in the
reverse order of removal.

P

SELOO3A

INSPECTION

Test continuity through switch
with a test lamp or chmmeter.




ELECTRICAL SYSTEM — Lighting Systems

L.H. drive model

4 1 (HI)
1 [ ]
‘. @ = Horn button
2

B

1 .

A - ( WASHER
= OFF

WIPER
{Without intermittent
wiper amplifier)

. IPE
LIGHTING _L}—!FF Wi | WASH
COFE | 1 1 )
A[B[C/ATBIC/ATBIC] 2
3 8 o} [e]e]) 13 =]
B > oo K4
1 ) 15 i
] 0 16 0 | O [e]
K]
(With intermittent wiper amplifier)
WIPER
LEYER 1
HORN
R-k N [L-L 2o | o
1 8_[ = Lﬁ glolc[O
2 i Q
3 o) = 15 0

SELOO4A
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R.H. drive model

OFF .'
- R
(INT) ‘
HI (LO} " OFF
C [

-
WASHER  [H1)

Haorn button
ON

OFF

WIPER
(Without intermittent 15 (4
wiper amplifier)

WIPER
OFF [ Lo [ 1 | WASH LIGHTING
1 5 ¢ I'FI'E : ;_ Z
AR G|
13 0 | O B o SA-I_F-DG'G
15 0 6 o] ol [ O
] o)
16 5 1 St
9 SR8

(With intermittent wiper amplifier)

oFF IETLHI'j Wi | WASH TURN SIGNAL
L Q LEVER
2510 L5 o mIeeh
lﬁ o) o 11 © o
15 ? j —:1; L 5 HORN
16 Eo Tl ) f 5 _@1

SELDOSA
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ELECTRICAL SYSTEM - Lighting Systems

HEADLAMP
SCHEMATIC
Model 160 series

HEADLAMP (R.H.}

&

HEADLAMP (L.H.)

&

LIGHTING SWITCH
FUSIBLE 3 1 7
LINK FUSE Iu-il.!..ﬂl_!._ql
— o Oo——00 | & g Q0100
% 0 10
Ql |
B gmawﬁo
&) i BIOBIoIS
BATTERY
@
=3 HIGH BEAM
INDICATOR LAMP
P
g G, J_
SELD10A

Model 61 series

HEADLAMP (R.H.)

&

HEADLAMP (L.H.)

LIGHTING SWITCH

NJorFf 1 | 2 [Tuew
1 0|09
7 ololQ
LINK  AMMETER 0 Sl“” T3 : el
F o 5 o
i 1 Q la] .
N, 1 lelel—~—T% 3
3 ' (o]
é DIMMER SWITCH
BATTERY

o

HIGH BEAM
INDICATOR LAMP

C

SELO1A
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Lighting Systems — ELECTRICAL SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

—_—

Condition Probable cause Corrective action
Headlamps do not come | Blown out fusible link or fuse. Correct cause and replace-fusible link or
on, either high or low fuse.
beams. Loose connection or open circuit. Check wiring and/or repair connection.
Faulty lighting switch. Replace if necessary.
High beam cannot be Faulty lighting switch. Replace if necessary.
switched to low beam Faulty dimmer switch (Model 61 series). Replace if necessary.

OF VICE Versa.

Headlamps dim. Partly discharged or run-down battery. Measure specific gravity of electrolyte and
recharge or replace battery if necessary.
Inoperative charging system. Measure voltage at headlamp terminals with
engine running.
If it is less than 12.8V, check charging sys-
tem for proper operation.
Poor ground or loose connection. - Clean and/or tighten.
Headlamp lights on Loose headlamp connection. Repair.
only one side. Faulty headlamp beam. Replace.

LIGHTING SWITCH

Model 160 series

Refer to Combination Switch (Page
EL-54).

Model 61 series

Inspection
Test continuity through switch
with a test lamp or ohmmeter. -
® ® -
®Q®
OFF[ 1 | 2 [tums
1 1919
2 R
3 Q.
4 Q
3 Q
SELOOSA

DIMMER SWITCH

Model 61 series

Refer to Tum Signal and Dimmer
Switch (Page EL-66).

EL-58

AIMING ADJUSTMENT
To adjust vertical aim, use adjusting

Before making headlamp aiming
adjustment, observe the following

screw on upper side of headlamp; and instructions.
to adjust horizontal aim, use adjusting a. Keep all tires inflated to correct
screw on side of headlamp. . ppressures. _

b. Place vehicle and tester on one and
Model 160 series sause Pk fbon:

c. See that there is oo load in vehicle
{coolant, engine oil filled up to
correct level and full fuel tank)
other than the driver {(or equivalent
weight placed in driver’s position).

When performing headlamp aiming
adjustment, use an aiming machine,
aiming wall screen or headlamp tester.
For operating instructions of any
aimer, it should be in good repair,
calibrated and used according to re-
spective operation manuals supplied

~ with the unit.
__If any aimer is not available, aiming
adjustment can be done as follows:

Turn headlamp low beam on.

Model 61 series

SELO13A




ELECTRICAL SYSTEM - Lighting Systems

Sealed beam type

W = 1,300 (51.18) ... Model 160 series

= B0O (31.50) .- Model 61 series

: _‘:".'ﬁ ?.Ezu [:am.uu:-

!_'

“H” : Horizontal center line
of headlamps
Unit: mm-(in) SELO14A

e Adjust headlamps so that upper
edge of hot spot is equal in helght
to headlamp height.

e The illustration shows headlamp

aiming pattern for driving on right

side of road; for driving on left side
of road, aiming pattern is reversed.

¢ Dotted lines in illustration show

center of headlamp.

Semi-sealed beam type

HH'II .

Horizontal center ine
of headlamps

Unit: mm (in) BE3g9D

e Adjust headlamps so that main axis
of light is parallel to center line of
body and is aligned with point P
shown in illustration.

e The illustration shows headlamp
aiming pattemn for driving on right
side of road; for driving on left side
of road, aiming pattern is reversed.

¢ Dotted lines in illustration show

center of headlamp.

EXTERIOR LAMPS (Clearance, tail and license plate lamps)

SCHEMATIC
Model 160 series

BATTERY FUSIBLE

LINK

LIGHTING SWITCH

e ®f—os-

OFF | 1 2
: A|B|C/A|B|C|A|B|C
9 Q@ CIPIPIQ
6 o) olo]]]o

1 FUSE 1 _ O
oo 8 olololololo
7 ol|olofofo]o

CLEARANCE
LAMP (L.H.}

CLEARANCE

LAMP (R.H.)
C= 1
*

! % I TAIL LAMP (R.H.)

_@ LICENSE PLATE LAMP

&=

TAIL LAMP (L.H.)

SELO1SA
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Lighting Systems — ELECTRICAL SYSTEM

Model 61 series

BATTERY

CLEARANCE
LAMP (R.H.)

FUSIBLE AMMETER
LINK

(T) @ I FUSE

LIGHTING SWITCH

=

—

CLEARANCE 1:

"[ TAIL LAMP (LLH.}

I\JOFF] 1] 2] TURN
1 Q191 9
2 olo] ¢
3 O
4 Q
3 o) DIMMER SWITCH
I_ I\JOFF[NTD
1 Q0
2 O
TAIL LAMP {R.H) |3 Q

._@ LICENSE PLATE LAMP

LAMP (LH.)
SELO16A
TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable cause Corrective action

Neither left nor Blown out fusible link or fuse. Correct cause and replace.

right lamp hights. 1 Loose connection or open circuit. Check wiring and/or repair connection.
Faulty lighting switch. Replace if necessary.

Lamp on only one Bumed out bulb. Replace.

side lights. Loose bulb, Correct.
Loose connection to lamp. Correct,

LIGHTING SWITCH

Model 160 series

Refer to Combination Switch (Page

EL-54).

EL-60

Model 61 series

EL-58).

Refer to Lighting Switch (Page




ELECTRICAL SYSTEM - Lighting Systems

ILLUMINATION LAMPS
SCHEMATIC
Model 160 series

LIGHTING SWITCH
OFF | 1 2
A/BIC|A|B|C|A|B|C
J ¢ QIR
BATTERY FUSIBLE 6 O olof[]o
LINK FUSE 1
e GFB—o o opWe 8 QIOIQIQIQ|Q
% 9 ololo]o]o]o
4 HEATER ILLUMINATION
LAMP '
—
o ) D g
gumc) [ Smeacmaion:
‘_
——  METER ILLUMINATION
= LAMP
SEL3B2A
Model 61 series
LIGHTING SWITCH
INJOFF[ 1] 2 [ TURN
AMMETER :
AL LNK FUSE 1 Qe @
& @ 40'\.0—® oaWe 2 olo]| ¢
’ FUSE 3 o)
1 -4 Q
- 3 o) DIMMER SWITCH
I— lrnrr M|D
1 QO
2 0
3 O
¢
METER
ILLUMINATION LAMP
e
) SELO1BA
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STOP AND BACK-UP LAMPS

SCHEMATIC
BATTERY FUSIBLE E;?TFC';IMP
® = FUSE —~
- —C__— D A We, 0 O * STOP LAMP
© T ) (R.H.)
2 B FUSE
- BACK-UP
LAMP (R.H.}
BACK-UP LAMP
SWITCH
IGNITION SWITCH BACK-UP
? T LAMP (LH.)
INHIBITOR - STOP LAMP
SWITCH * (ILH.)
@ ¢ Manual trnunuun
@ ! Automatic transmission = SEL383A
TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable cause Corrective action
Stop lamp
Neither left nor right Blown out fusible link or fuse. Correct cause and replace.
lamp lights. Faulty stop lamp switch. Conduct continuity test and replace if neces-

Loose connection or open circuit.

sary,
Check wiring and/or repair connection.

Lamp on only one Bumned out bulb. Replace.
side lights. Loose bulb. Repair lamp socket.

Loose connection or open circuit. Check wiring and/or repair connection.

Back-up lamp

Neither left nor right | Faulty back-up lamp switch (M/T) or inhibi- | Conduct continuity test and replace if neces-
lamp lights. tor switch (A/T). sary.

Blown out fusible link or fuse. Correct cause and replace.

Loose connection or open circuit. Check wiring and/or repair connection.
Lamp on only one Burned out bulb. Replace.
side lghts. Loose bulb. Repair lamp socket.

Loose connection or open crcuit.

STOP LAMP SWITCH

Inspection
Test continuity through stop lamp
switch with a test lamp or ohmmeter,
When plunger is pressed into switch
assembly, stop lamp switch contacts
are open. Contacts are closed when
plunger is projected.

EL-62

BACK-UP LAMP SWITCH

Check wiring and/or repair connection.

INHIBITOR SWITCH

Back-up lamp switch is installed Inspection
ORGSR Refer to AT section.
Inspection

When transmission lever is in “R>

position, there should be continuity
between two terminals.



ELECTRICAL SYSTEM — Lighting Systems

TURN SIGNAL AND HAZARD WARNING LAMPS
SCHEMATIC
Model 160 series

IGNITION SWITCH
LNK [JACCIoFF [ ON] ST
(*;*) @ —r—\p B|Q Q19
1

I6 Q

ST
O o]
R [6)

TURN SIGNAL
FLASHER UNIT Without hazard circuit

:

|

1

I

I

|

|

1

I

' -
: FUSE ‘& \ OFF] ON
| (el o
I

1

|

!

I

|

|

|

|

i

o i e e e Q@
. - $
HAZARD FLASHER , | r+—— — -~ -
UNIT L1y
vl TURN SIGNAL SWITCH
FUSIBLE F1
LINK FUSE ‘ .;:l| by LEVER HORN
l L
L - o\ _o---0"\o- - - — = = & RK| N L
|
{ —{ifoT To
f——T910
—13 [e)
4 (@]
SIDE TURN
SIGNAL LAMP (R.H)
FRONT TURN
SIGNAL [R.H.) REAR TURN
( : + . SIGNAL (R.H.)
PILOT LAMP .
{(R.H.)
| PILOT LAMP l |
L (LH) . L
@: ' REAR TURN
FRONT TURN SIGNAL (LH.)
S A
(& =1
= === With hazard circuit
SIDE TURN
SIGNAL LAMP {L.H.) SELO20A
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Model 61 series

BATTERY

FUSIBLE

AMMET ER

IGNITION SWITCH

LINK N[IFF ACC| ON| ST
S) @M—Q) B] [ofo]¢
J_ o IACC oo
= |  FUSE ST
| —O\O 16 oo
1 P o)
! Without hazard circuit
: I / ————————————————— 7
: OFF '
| S R _ |
—19 I
I | & k
: et L e
| P ——
| [eg | I}
f HAZARD SWITCH
i |
| : |
I mﬁ_ﬁﬁﬂ FLASHER | l TURN SIGNAL SWITCH
| LEVER
I » I | \H, T HORN
119Q 0
Y115
L & 5 0
FRONT TURN REAR TURN
SIGNAL (R.H.) SIGNAL (R.H.)
@ PILOT LAMP ! S
{R.H.)
. g ——————
L ool ] 1
=
FRONT TURN REARTURN
SIGNAL (L.H.) : SIGNAL (L.H.)
E=‘ 5 4
- — = : With hazard circuit
SEL1Z2TA
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ELECTRICAL SYSTEM - Lighting Systems

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Turn signals do not Blown out fusible link or fuse. Correct cause and replace.
operate. Loose connection or open circuit. Check wiring and/or repair connection.
: Faulty flasher uni Re
lamps operate). aulty r unit. place.
Faulty turn signal switch. Conduct continuity test and replace if neces-
sary.
Faulty hazard-switch. Replace if necessary.
Hazard warning Blown out fusible link or fuse. Correct cause and replace.
hmﬁt:‘:’ not Faulty hazard warning flasher unit. Replace. -
rate. .
ﬂ(-?:n signals Faulty hazard switch. Replace if necessary.
operate). 3
No flasher click is Burned out bulb, Replace.
heard. Loose connection. Reconnect firmly.
Flasher cycle is too Bulb other than specified wattage being Replace with one specified.
slow (Pilot lamp does used.
?ﬂt go out.), or too Bumned out bulbs. Replace.
ast
Loose connections. Repair.
Faulty flasher unit. Replace.
Flashing cycle is Bumed out bulb. Replace.
irregular. Loose connection. Repair.
Bulbs other than specified wattage bemg Replace with one specified.

used,

TURN SIGNAL SWITCH

(Model 160 series)

Refer to Combination Switch (Page

EL-54).
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TURN SIGNAL AND DIMMER SWITCH (Model 61 series)
Inspection

TURN SIGNAL DIMMER

INJEe i om N @
o & 1L 19
o) o) = 2| o
O 3 O
O

S| DD | =J| O

SELOO7A
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—

HAZARD SWITCH
Inspection
Model 160 series

11" ©

2] © 8

3

3 g

Model 61 series

3999
==
=
0

O+O10

SELDZ3A
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Lighting Systems — ELECTRICAL SYSTEM

ROOM LAMP (Model 160 series)

SCHEMATIC
Hardtop, High-roof Hardtop and Pick-up
DOOR SWITCH
ROOM LAMP
BATTERY FUSIBLE i @
e @OFFO\o—\o L5775
SELD24A
V¥an and Station Wagon
QOOM DOOR SWITCH
BATTERY FUSIBLE
o o= ruse j: :
REAR ROOM LAMP - i
= {Station Wagon only)
[
SELIB4A
TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable cause Correction action
Lamp does not light Blown out fusible link or fuse. Correct cause and replace.
when door is opened. Burned out bulb., Replace.
Loose bulb, Correct.
Loose connection to lamp. Correct.
Faulty door switch. Replace if necessary.
Faulty room lamp switch, Replace if necessary.
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ELECTRICAL SYSTEM — Meters, Gauges and Warning Systems

METERS, GAUGES AND WARNING SYSTEM

CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cable.

COMBINATION METER
DISASSEMBLY AND ASSEMBLY

Model 160 series

Printed circuit board
Water temperature gauge

Mask
{Clock or Tachometer)

Fuel leve]l gauge

SELOZCA

Model 61 series

Combination meter

3 Fuel level gauge
4 Water temperature gauge

SELO28A

EL-69



Meters, Gauges and Warning Systems — ELECTRICAL SYSTEM

SCHEMATIC
Model 160 series

=]

Speedometer Turn signal pilot lamp

Mask \ Water temperature gauge
{Clock or Fuel level gauge
tadmm:tl:t}7 Y

r—dﬁa T ﬁ/ fi;‘ % 'E{E\_“l_ﬁ

® ne® @ § 40 T
- %
; S 2| 5 L SRSy 2
Euﬁﬂﬂﬂa < |l 2| « i e -
098w 5| 3 3[E B | :
- =t ol @l @ 5| | O <
21 35 = =l = = & = -
gl 5| 3l 8| 3| ® 4
L]
OO0 OO O | O 6165;
g |2 | %
= W =
B 0]
R
42 |25
o0
b §° & &

SELD27 A
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ELECTRICAL SYSTEM — Meters, Gauges and Warning Systems

Model 61 series

Turmn signal pilot lamp

- - I‘ E
T T = >
T =l —iy
. é w —
T % =| = @ |G @
|l oglEle 3 g
E E o 0 ] -
= z| z| E m &
< I Z| 5 @ w
= (&) = - w aQ
%, AOHOIRSFE
g 59 oo
g )
<& w2
@ = =r @ EU@ . 2 @

SELO29A
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Meters, Gauges and Warning Systems — ELECTRICAL SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Speedometer
Condition Probable cause Corrective action
Neither speedometer Loose speedometer cable connector. Retighten.
F“mmt:“’ odometer Broken speedometer cable. Replace.
0 .
pera Damaged speedometer drive pinion gear Replace.
(Transmission side).
Faulty speedometer. Replace.
Unstable speedometer Loose speedometer cable connector, Rmnghtm
pointer. Damaged speedometer cable. Replace.
Faulty speedometer. Replace.
Unusual sound occurs Excessively bent or twisted speedometer Replace or lubricate.
in response to increase cable inner wire or lack of lubrication.
in driving speed Faulty speedometer. Replace.
Inaccurate speedome- Faulty speedometer. Replace.
ter indication.
Inaccurate odometer Faulty speedometer. Replace.
operation.
Fuel level gauge
Condition Probable cause Corrective action
Fuel level gauge does Faulty fuel tank gauge unit. Replace.
not operate. (Pointer deflects when fuel tank gauge unit
wire is grounded)
Faulty fuel level gauge. Replace.
Loose connection or open circuit. Check wiring and/or repair connection.
Faulty voltage regulator built into water Replace water temperature gauge.
temperature gauge.
Pointer indicates only Faulty fuel tank gauge unit. n Replace.
“F" position. (Gauge pointer returns to original position
when ignition switch is turned off.)
Faulty fuel level gauge. Replace.
(Gauge pointer indicates “F position even
after ignition switch has been turned off.)
Fuel level gauge does Faulty fuel tank gauge unit. Replace.
not operate accurately. Faulty fuel level gauge. F..E:p'iB.CC
Poor or loose connection. Correct connector terminal contact.
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Water temperature gauge

Condition Probable cause Corrective action
Gauge does not Faulty thermal transmitter or loose terminal Replace thermal transmitter or correct ter-
operate. connection. minal connection.

(When wire to thermal transmitter is ground-
ed, gauge pointer fluctuates.)
Faulty water temperature gauge. | Replace.
. Faulty woltage regulator built into water Replace water temperature gauge.
temperature gauge.
Gauge indicates only Faulty thermal transmitter. Replace.
maximum tempera- (Gauge pointer returns to original position
ture. when ignition switch is turned off.)
Faulty water temperature gauge. Replace.
(Gauge pointer indicates maximum tempera-
ture even after ignition switch is tumed off.)
Gauge does not Faulty water temperature gauge. Replace.
operate accurately. Correct connector terminal contact.

Loose or poor connection.

0il pressure gauge

Condition Probable cause Corrective action
Ol pressure gauge Faulty oil pressure sending umit or loose Replace oil pressure sending unit or correct
does not operate. terminal connection. terminal connection.
Gauge indicates only Faulty oil pressure gauge unit. Replace.
maximum pressure. '(Gauge pointer returns to original position
| 'when ignition switch is turned off.)
Faulty oil pressure gauge. Replace.
(Gauge pointer indicates maximum pressure :
even after ignition switch is turned off.)
Voltmeter (Model 160 series)
Condition Probable cause Corrective action
Voltmeter does not Faulty voltmeter. Replace.
OpeEDiie:or ngcaics Loose or poor connection. Check wiring and/or repair connection.
incorrectly.
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Meters, Gauges and Warning Systems — ELECTRICAL SYSTEM

Tachometer
Condition Probable cause Corrective action
Tachometer pointer Loose or poor connection. Repair.
deflects. Faulty resistor. Replace resistor.
Faulty tachometer. Repair or replace tachometer.
Tachometer pointer Loose or poor connection., Repair.
will not move. Faulty tachometer. Repair or replace tachometer.
FUEL TANK GAUGE UNIT
Removal and installation
O &2 |
/ A403) |
SELE39
WARNING SYSTEM
SCHEMATIC
Model 160 series
Gasoline engine equipped models IGNITION SWITCH |
FUSIBLE
LINK N\Jacclorr [on ST
S @i_m s [ol T¢ %
— 16
J_ NATTERY I VOLTAGE —»{ST Q
= IG| REGULATOR Acel & - &
. e £ ® [®
CHARGE WARNING LAMP BULB CHECK RELAY
® ) erAKE FLUID LEVEL W:
WARNING LAMP =
"ﬁ" & o _—=a
\_/ PARKING BRAKE =
WARNING LAMP
£0) 5 ot—e
4WHEEL DRIVE
INDICATOR LAMP fEE.';‘E Q’F’rﬁh =
seee | O] | ] [ zane
moicator| T llic
SWITCH
(B): Australia model = = SELI08A
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Diesel engine equipped models
IGNITION SWITCH
BATTERY BATTERY =~ FEUSIBLE ;
_ LINK IACC|OFF|ON | ST
@@..@.@—T—m . . — B9 oo
o~ o— 6 ¢ |9
1 ST 5
FL3E - lace] &1
e (P}
R O
L
- : GLOW PLUG
_ ) . . GLOW ——
ﬁGLﬂw WARMING LAMP RELAY
Jﬁ\-
— =t BRAKE FLUID LEVEL 2_9 |
7 o ﬂ WAHNIHG LAMP . L . . .
(B L) 0 * —
PARKING BRAKE e
i /= WARNING LAMP =
N, GLOW
4-WHEEL DRIVE TIMER
¢ fﬁ"\ INDICATOR LAMP BULB CHECK RELAY
_ VCHAHGE WARNING
LAMP TR ——
G ) [ —
E L
JWHEEL —
DRIVE < PARKING o - O
INDICATOR BRAKE — Al e
L VOLTAGE SWITCH Q SWITCH
=~  REGULATOR BRAKE FLUID
i J_ LEVEL SWITCH
@: Australia model - = - SEL299A,
Model 61 series
BATTERY IGNITION SWITCH
: FUSIBLE LINK OFF|ACCI ON | ST
('T) EF——ao_0o— B g Q
A
AWHEEL DRIVE _L cC Q
4WHEEL DRIVE INDICATOR LAMP = B> ST
INDICATOR SWITCH T2
O
o 0 2 OD ;
BRAKE FLUID BRAKE FLUID ®
LEVELSWITCH  LEVEL WARNING
—0 O—t——4# i) —
N2of
BULE CHECK RELAY
™
A o
R — |
= £
I
PARKING BRAKE
© WARNING LAMP
PARKING
BRAKESWITCH| T
(A): Australia model = SEL300A
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Meters, Gauges and Warning Systems — ELECTRICAL SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Charge warning lamp

s

Condition Probable cause Corrective action

Lamp does not go out Faulty charging system. Inspect charging system.

when engine is started.

Brake warning lamp
Condition Probable cause Corrective action
Lamp does not go out Faulty parking brake switch (When parking Replace.
when engine is running) brake lever is released.).
Glow warning lamp
Condition Probable cause Corrective action

Lamp does not glow. Faulty auto-glow system. Inspect auto-glow system.

4-wheel drive indicator lamp
Condition Probable cause Corrective action

Lamp does not go out Faulty 4-wheel drive indicator switch. Replace.

when 4-wheels are

driven.

PARKING BRAKE SWITCH BULE CHECK RELAY
Inspection inspection
Parking brake pulled ..... 05 Model 160 series Model 61 series
_Parking brake released ... -} ? (?)
(L P O OaN — "’"’@
R ﬂ o1 ~ [
S T —

SELO30A *1 é é O Ll
BERAKE FLUID LEVEL ;
SWITCH -

oo O E
A O gy |®
S5 &
® O O ®
O—— T ——@ OQ=—7®@
L™
BATTERY
SEL302A




ELECTRICAL SYSTEM — Wiper and Washer
WIPER AND WASHER

CAUTION: Before starting to work, be sure to turn ignition switch “OFF" and then disconnect battery ground cable,

WINDSHIELD WIPER AND WASHER
SCHEMATIC
Model 160 series

IGNITION SWITCH
BATTERY FUSIBLE
LINK | NEEEOE
© OF—o\» B|Q elQ
I8 <K
__!_ Fuse [ ST Q
= —o0~0—{ML| O o
LR O
e S - WIPER INTERMITTENT
AMPLIFIER
WIPER MOTOR SO
L P
WASHER MOTOR K R l
= e
Q :\:c : v Jli' E_| wiper swiTcw
T Y 1 = WIPER
|- =Ll ) oFF [T Lo i |
} 1 Q
R
S a - " n - -F- n n
- == Models equipped with intermittent wiper AT u o
15 Q
—1% o|l]o|o] O
SELO31A -
Model 61 series
BATTERY
g NGB
l@ @F—oo B QIQ1Q
— \_O—ACC []
J_ FUSE ST Q
- G olo
R [o)
IGNITION SWITCH
A | WIPER
MOTOR
—— = 1 WIPER SWITCH
MOTOR WIPER
H
= klﬂ 10 ] | "
SV Rl
+ 9 0|0| O
= 3 O
[ 0
5|0
SELOG2A =
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Wiper and Washer — ELECTRICAL SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Windshield . Motor Broken armature, worn motor brush or Replace motor.
wiper does not seized motor shaft.
operate. s -
Power Blown out fusible link or fuse. Check short-circuit, burnt component in-
supply and side motor or other part for operation,
cable and correct problem.
Loose, open or broken wiring. Correct.
Improper grounding. Correct.
Switch Improper switch contact. Correct.
Link Foreign material interrupts movement of Correct.
Disconnect link rod. Correct.
Seized or rusted arm shaft. Lubricate or replace arm shaft.
Windshield Motor Short-circuit of motor armature, wormn Replace motor or lubricate bearing with
wiper operat- motor brush or seized motor shaft. engine oil.
ing speed is .
P Power Low source voltage. Measure voltage, check other electrical
supply and parts for operation, and take corrective
cable action for power supply if necessary.
Link Humming occurs on motor in arm operat- Lubricate or replace.
; ing cycle due to seized arm shaft.
Switch Improper switch contact. Conduct continuity test, and replace if
necessary.
Windshield Motor Motor brush for either low or high speed Replace motor.
wiper speed can is worn.
not be adjusted
correctly.
g Stops | Motor Contaminated auto-return device contacts Remove auto-return device cover, and
2 E‘i any- or improper contact due to foreign clean contacts carefully so as not to
o EE where. matter. deform contacts plate.
Scg
E 3 g |Does | Motor Incomplete auto-return device operation Remove auto-return device cover, and
S-S not (Contact is not interrupted.) correct contacts plate bending.
= stop.
Washer motor does not Blown out fusible link or fuse. Correct cause and replace.
operate when washer switch F toh Replace
oy aulty switch. eplace.
Faulty washer motor. Replace.
Loose or poor connection contact at Replace.
motor or switch.
Washer motor operates but Clogged washer nozzle. Clean nozzle or replace.
washer fluid is not ejected.
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ELECTRICAL SYSTEM — wiper and Washer

termittent amplifier with a circuit
tester.

INTERMITTENT
WINDSHIELD WIPER
The sign for corrective action %
A. Measure voltage across positive (+)
and negative (—) terminals of in- C.

circuit.

wiper motor, wiper switch and
intermittent amplifier.
Check continuity of all wiper D. Check continuity in wiper motor
switch positions.
Check continuity of terminals of E. Alternator or battery is faulty.

Condition

Probable cause

Corrective action

Wipers do not operate intermittently but
operates at Low and High speeds.

Line voltage below 10 volts,
Faulty wiper switch.

Faulty wiring.

Faulty intermittent amplifier.

A: Replace if necessary.

B: Correct or replace if
IeCESSary.
A C: Repair or replace
if necessary.
Replace.

Intermittent period is too short for proper
wiping.

Line voltage too high.

Faulty wiper motor (auto-return device).

Faulty intermittent amplifier.

A: Replace if necessary.
D: Replace if necessary.
Eeplace.

Intermittent period is too long for proper
wiping.

Line voltage below 10 volts.
Faulty wiper switch.

Faulty wiring.
Faulty intermittent amplifier.

A: Replace if necessary.
B: Correct or replace if
NEeCessary.
A C: Repair or replace
if necessary.
Replace.

Wipers do not shut off.

Faulty wiper motor.
Faulty intermittent amplifier.

D Replace if necessary.
Replace.

Wipers operate intermittently with wiper
switch OFF.

Faulty wiper switch.
Faulty wiring.
Faulty intermittent amplifier.

E: Cormrect or replace if

necessary.
A.C: Repair or rep
Replace.

Intermittent period is erratic.

Line voltage fluctuation excessive.
Faulty wiper switch.

Faulty wiring.

Faulty wiper motor.

Faulty intermittent amplifier.

E: Correct or replace if
necessary.
B: Correct or replace if
necessary.
AC: Enpa:r or replace
NEeCcessary.
D: Replace if necessary.

Replace.

Wipers make a complete wiping stroke only
one time with wiper switch ON but do not
continue operation.

Line voltage below 10 volts.
Faulty intermittent amplifier.

A Replace if necessary.
Replace.

Wiper motor is not interconnected when

Connections poor.

C: Repair or replace if

washer switch is on, but intermittent opera- : . , Rev
’ Faul R .

tion is 1 L aulty intermittent amplifier. eplace

Wiper motor simultaneously operates (or: Faulty intermittent amplifier. Replace.

does not delay) when washer switch is on.

Wipers do not make a complete wiping Faulty intermittent amplifier. Replace.

stroke when washer switch is first turned on
and is quickly turned off.

EL-79



Wiper and Washer — ELECTRICAL SYSTEM

WINDSHIELD WIPER
Removal and installation

Model 160 series

SELO33A

Model 61 series

Wiper blade

SELO34A
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ELECTRICAL SYSTEM — wiper and Washer

WINDSHIELD WASHER
Washer nozzle adjustment

Model 160 series
250 250
100 (9.84) (9.84)
soe 1. ]
230 Unit: mm (in)
(9.06) SELO35A
Model 61 series

320 =~ 320 =
(12.60)..(12.60)-5(13.78) ~
_ 5
S : -
\—1m (3.94) dia.
Unit: mm (in) SELO36A
CAUTION:

a. Be sure to use only windshield
washing solution.

Never mix soap powder or deter-
gent with solution.

b. To awvoid improper windshield
washer operation, do net operate
windshield washer continuously for
more than 30 seconds er without
washer fluid. Normally, windshield
washer should be operated for 10
seconds or less at one time.

WINDSHIELD WIPER AND
WASHER SWITCH

Model 160 series

Refer to Combination Switch (Page

EL-54).
Model 61 series
Inspection
Test continuity through switch
with a test lamp or chmmter.

| e | Rl | Pl |
H

SELOOSA

WINDSHIELD WIPER
MOTOR

Inspection

1. There should be continuity be-
tween terminals (1) and @), and @

and (8).

Model 160 series Model 61 series

T E AT R

SELO374A

2. Connect positive lead wire to ter-
minal (1), and ground lead wire to ter-
minal (). The motor should be run at
low speed.

SELO3BA

3. Keep the motor running.

Check continuity between termi-
nals (2) and @).

Continuity should repeat “ON"" and
“OFF" periodically.

INTERMITTENT
AMPLIFIER

Inspection

To check intermittent amplifier for
proper operation, fabricate adapters
shown in the following illustration,
and utilize the following procedures in
the order enumerated.




ELECTRICAL SYSTEM — Erectrical Accessories

Failure to observe the order of
these test procedures may lead to im-
proper test results,

If results of following tests are satis-
factory as indicated below,. intermit-
tent amplifier is functioning properly.

Be careful not to connect lead wires
to incorrect terminals as this will dam-
age intermittent amplifier.

1. Make sure that test lamp comes
on when negative lead wire is connect-
ed to terminal (3).

SELO41A

2. Disconnect lead wire from ter-

minal @. Test lamp should go out and
comes on in about 6 seconds.

SELO42A

ELECTRICAL ACCESSORIES

CAUTION: Before starting to work, be sure to turn ignition switch “0FF” and then disconnect battery ground cable.

HORN
SCHEMATIC
HORN RELAY HREN OUTTL
FUSIBLE — |
LINK FUSE E;mm O -
e . 0 e B e W Or
———
HORN
@ '
BATTERY 1
e : L
— HORN
SEL339

A S
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ELECTRICAL SYSTEM - Electrical Accessories

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Piobable cause

Corrective action

Horn does not operate.

Discharged battery.
(Measure specific gravity of electrolyte.)

Bumt fuse.
Faulty hom button contact.
Faulty hom relay.

Faulty horn or loose hom terminal connec-
tion.

Recharge.

Correct cause and replace fuse,
Repair horn button.
Replace.

Correct horn terminal connection or replace
horn.

Hom sounds Short-circuited hormn button and/or homn Repair hom button or its wiring.
continuously. button lead wire.
Faulty hom relay. Replace.
Reduced volume and/ Loose or poor connector contact, Repair.
or tone quality. (Fuse, relay, homn and/or horn button.)
Faulty hom. Adjust or replace.
HORN
Removal and installation
Model 61 series
..--"""":,d--""""- '\1
= I
=] |
o Y, _.-.f"-":

SELO43A

SEL342
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Electrical Accessories — ELECTRICAL SYSTEM

CIGARETTE LIGHTER, RADIO AND STEREO

SCHEMATIC
Gasoline engine equipped modeis
ACC| OFF) ON | ST
e @AF—\o B|Q Q1Q
el ST
1 ST
= ACC | O O
R Q
: CIGARETTE
IGNITION SWITCH LIGHTER
FUSE
[Model 160 series only]
CASSETTE
RADIO PLAYER
SPEAKER [ E v ]
DOOR SPEAKER SELO45A
Diesel engine equipped models
BATTERY BATTERY
FUSIBLE
= A LINK mmfr ON|ST
~. - = —24V-0"N_0O B |0 ¥
12V 1 ed & G A
1
=+ FUSIBLE = ST
LINK
X3 cma
ACCESSORY
RELAY Q . »
1 CIGARETTE
FUSE LIGHTER
opWet L i |
CASSETTE
RADIO PLAYER

||:I

H - i ]
DOOR SPEAKER SELOS4A
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ELECTRICAL SYSTEM — Electrical Accessories

TROUBLE DIAGNOSES AND CORRECTIONS {Hadlu_}

l Fading and weak radio reception I I Noisy radio reception I
Check feeder cable connections Stop engine and turn. off all other
I . switches
. i i £ R I ] I R L]
Df.. N.G.— Connect or repair [ Gachisossd See “Fading an d~|
- A _ weak reception™
ChT:k antenna grounding Check ignition cables _
i I
DfL N.G.~»Tighten securely. 0 f NG. W
Adjust antenna trimmer Check noise prevention parts
Unm.-mgedl (Condenser, bending wire, etc.)
I D.[K. N.G.—— Retighten or replace.
Replace radio v .
| Check spark plugs
Revised — Faulty speaker. [
& Unchanged 0K. N.G.——» Replace
Faulty radio ¥
Check feeder cable routing
i a
DE.’.. N.G.—— Repair
Replace radio |
l ———Unchanged — Faulty speaker
Faulty radio
RADIO Antenna trimmer adjustment

Removal and installation

& SELOS1A

The antenna trimmer should be

adjusted in the following cases:

e Fading and weak MW (AM) recep-
tion.

e After installation of new antenna,
feeder cable or radio receiver.

Before adjusting, be sure to check
harness and antenna feeder cable con-

nectors for proper connection.

1. Extend antenna completely.

2. Tum radic on, and turn volume
control to increase speaker volume.

3. Push the AM selector button.

4. Tune in the weakest station (bare-
ly audible) on dial at the range around

14 (1,400 kHz).
5. Tum antenna trimmer to left or
right slowly, and set it in the position

CAUTION:
Do not turn antenna trimmer more

than one-half turn.

where reception is strongest.
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Electrical Accessories— ELECTRICAL SYSTEM

CIGARETTE LIGHTER
Removal and installation

INSPECTION LAMP (Model 160 series)
SCHEMATIC

Model 160 series

INSPECTION
LAMP
BATTERY FUSIBLE - CONNECTOR
LINK FUSE : @
@ EH—O0 o— T o > 4

|
lll

I

SEL987

SELOS3A

EL-86

INSPECTION LAMP (Model 61 series)

SCHEMATIC

INSPECTION
LAMP
BATTERY FUSIBLE
LINK FUSE @
O ) _m——m——-a-"& J_

lll

SELOS4A

REMOVAL AND INSTALLATION




ELECTRICAL SYSTEM — Location of Electrical Units

LOCATION OF ELECTRICAL UNITS

CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cable.

MODEL 160 SERIES
ENGINE COMPARTMENT SIDE

1—I.njacﬁm pump control module
Glow relay

SELOS6A
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Location of Electrical Units — ELECTRICAL SYSTEM

PASSENGER COMPARTMENT SIDE

”W‘; OOk || A= T’-{'ij/

0

©It

I Di

SELOSTA

For Australia

SEL311A

EL-88



ELECTRICAL SYSTEM — Location of Electrical Units

MODEL 61 SERIES

SELOSE8A

EL-89



Wiring Harness — ELECTRICAL SYSTEM
WIRING HARNESS

CAUTION: Before starting to work, be sure to turn ignition switch “OFF" and then disconnect battery ground cable.

CABLE COLORS Cliciitiveten Col The main cable of each system is
Cable colors are generally used as Y el generally coded with a single color.
shown in the table at right. Starting and igni- B These colors are represented by such
tion system (Black) letters as G, W, or Br. Minor items of
each circuit’s terminal are coded with
- W a two-tone color as follows:
Ch
SHEAg S (White) _ o e
BW: Black with white stripe
g E LgR: Light green with red stripe
Light ste
ghting system (Red)
Signal system G
(Green)
Instrument system Y
(Yellow)
L (Blue) |
Others Br (Brown)
Lg (Light green)
Grounding system =
(Black)

HARNESS LAYOUT (Model 160 series)
LAYOUT
Hardtop, High-roof Hardtop and Pick-up

Back door harness

SELO72A

EL-90






Wiring Hammess — ELECTRICAL SYSTEM

MAIN HARNESS
Engine compartment side

P40 engine equipped models

EL-92

Wiper motor

Intermittent wiper amplifier
Windshield washer motor
Brake fluid level switch

(R.H. drive model only)

To fog lamp calbe

Tachometer resistor

To air conditioner harness “B™
Starter motor

Ground

Fusible link

Hom “Low™

Hﬂm ﬂmn

Headlamp (R.H.)

Side flasher lamp (R.H.)

Front combination lamp (R.H.)
Jo engine harness

Front combination lamp (L.H.)

Headlamp (LH)
Side flasher lamp (L.H.)
Voltage regulator

Blake fluid level switch
(L.H. drive model only)
Ignition coil
Condenser

To mam hamess

Thermal transmitter
Distributor
Distributor ground
Onl pressure unit

SELO73A



ELECTRICAL SYSTEM — Wiring Harness

SD33 engine equipped models

L3l

i ek il ek ol e B el el [k
W B0 =) O Lh e Ll b e WD 00 ] Oh LA

Wiper motor

Intermittent wiper amplifier
Brake fluid level switch

(R.H. drive model only)

To fog lamp cable

Windshield washer motor

To air conditioner hamess “B™
Glow relay

Glow timer

Injection pump control module
Injection pump control module
Injection pump control unit
Ground

Oil pressure unit

Glow plug

Fusible limk

Thermo sensor

Thermal transmitter

Accessory relay

Homn “Low™

SRREHERRERES

mmmﬁmuw
=] @ LA L g

Horn “High"™

Side flasher lamp (R.H.)
Headlamp (R.H.)

Front combination lamp (R.H)
Front combination lamp (L.H.)
Headlamp (L.H.)

Side flasher lamp (L.H.)
Starter relay

Voltage regulator

Condenser

Alternator

Fusible Hnk

To alternator harness

Ground

To main harness

Alternator

Starter motor

Brake fluid level switch

(L.H. drive model only)

SELOT4A
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Wiring Harness — ELECTRICAL SYSTEM

L28 engine equipped models

-
a0
x " .-
ol

e
Ti
=
=
I=
Iz

p o
A RLET

Wiper motor

Intermittent wiper amplifier

1

2

3 Windshield washer motor

4 Brake fluid level switch
(R.H. drive model only)

To air conditioner hamess “B™

5

6

7 Fusible ink

8 Homn “Low™

% Hom “High"
10 Voltage regulator

12 To transmission harness
13 Headlamp (R.H.)

EL-94

14
15
16
17
18
19

21
22

24

217

Side flasher lamp (R.H.)

Front combination lamp (R.H.}
Fog lamp (R.H.)

To tachometer harness
Thermal transmitter
Distributor

Throttle opener

Fog lamp (L.H.)

Headlamp (L.H.)

Front combination lamp (L_H.)
Side flasher lamp (L.-H.)
Condenser

Resistor

Ignition coil

29
30
31
32
33

35

L G s
(L.H. dsive model only)
T'n. i B

il pressure unit
Starter motor
Inhibitor switch
(A/T model only)
Kickd ol
(A/T model only)
Back-up lamp switch
(M/T model only)

SEL387A



ELECTRICAL SYSTEM — Wiring Harness

Passenger compartment side

L H. drive models (P40 and SD33 engines)

To room lamp harness
Ground

Option (Air conditioner)
Option

Option {(Air conditioner)
To heater hamess

Hom relay

Radio

Cigarette highter

10 Combination meter

11 Hazard switch

12 Ignition switch

13 Tachometer

14 Clock

15 4-wheel drive indicator lamp

@

WO OO =] O LA s L D e

16 Brake waming lamp

17 G’lﬁwphgpiluthmp\
(SD33 engine equipped model only)

18 Combination switch

19 Stop lamp switch

20 Hazard flasher unit

21 Tum signal flasher anit
22 ‘To chassis harness

23 Parking brake switch
24 Door switch

SELO7SA

To room lamp harness
Ground
Option (Alr conditioner)

Option (Air conditioner)
To heater hamess
Horn relay

Cigarette lighter
Kickdown switch
(A/T model only) _

E*ﬂﬂn-lmuhuu:—-

12 Combination meter

13 Hazard switch

14 Ignition switch

15 Tachometer

16 Clock

17 4-wheel drive indicator lamp

18 Brake waming lamp

19 Charge warning lamp

20 Combimtion switch

21 Stop lamp switch

22 Hazard flasher unit

23 Tum signal flasher umit

24 To chassis harness

25 Parking brake switch

26 AJT indicator lamp
(A/T model only)

27 Door switch

. SEL38BA
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wiring Harness — ELECTRICAL SYSTEM

1 To room lamp harness

2 Ground

3 Option

5 Hazard flasher unit
& Turn signal flasher unit
7 Stop lamp switch

4 Option

R.H. drive models (P40 and SD33 engines)

(SD33 engine equipped model only)

& To air conditioner harness “A™
12 Ignition switch

9 To heater harness

10 Combination meter
11 Glow plug wamning lamp

m
..m
8
§

:
m

:
;
:

Fuse block

(P40 engine equipped model only)

16 4-wheel drive indicator lamp
17 Tachometer

18 Clock

19 Radio

21 Cigarette lighter

20 Hom relay

SELO7EA

R H. drive models (L28 engine)

SEL389A

EL-96



ELECTRICAL SYSTEM — Wiring Harness

CHASSIS HARNESS
P40 and SD33 engine equipped models

{(Hardtop models only)
& Combination lamp (R.H.)
7 Ground (Pick-up models only)
& License plate lamp
(Pick-up models only)
9 Combination lamp (L.H.)
10 To chassis harness
(Hardtop models only)
11 License plate lamp
(Hardtop models only)

SELO77A

L IR T

s -

11
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Wiring Harness — ELECTRICAL SYSTEM

ROOM LAMP HARNESS

Hardtop, High-roof Hardtop and Pick-up

Van and Station Wagon

EL-98



ELECTRICAL SYSTEM — Wiring Harness

HARNESS LAYOUT (Model 61 series)

LAYOUT




Wiring Harness — ELECTRICAL SYSTEM

MAIN HARNESS
Engine compartment side

L_H. drive models

EL-100

LA e L )

(]
f=R0" -1 R -

11
12
13

Windshield washer motor

il pressure unit
Condenser

Ignition coil

Resistor

(Models for cold area)
Ground (Distributor)
To wiper motor harness
Fusible link

To chassis harness
Starter motor

To fog lamp harness

To engine room hamess
Hormn relay

14
15
16
17
18
19

21
22
23

Horn (High)

Hom (Low)

To main hammess

To front combination lamp (R.H.)
Headlamp (R.H.)

Headlamp (L.H.)

Front combination lamp (L.H.)
Ground

Voltage regulator

Alternator

Thermal transmitter

To main harness

Wiper motor

SELOBOA



ELECTRICAL SYSTEM - Wiring Harness

R.H. drive models

o Ly o W b

10
11
12
13

Windshield washer motor
To wiper motor harness
Ground (Distributor)
Condenser

Ignition coil

Resistor

(Models for cold area)
(il pressure unit
Fusible link

To chassis hames
Starter motor

To fog lamp harness

To engine room harness
Horn relay

Horn (High)

Horn (Low)

To main harness

Front combination lamp (R.H.)
Headlamp (R.H.)

Headlamp (L.H.)

Front combination lamp (L.H.)
Ground

Voltage regulator

Alternator

Thermal transmitter

To main hamess

Wiper motor

SELOB1A
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Wiring Harness — ELECTRICAL SYSTEM

Passenger compartment side

L.H. drive models

4

5 4-wheel drive indicator lamp

6 Wiper switch 13 Tum signal flasher unit 18 Fuel level gauge

7 [lumination lamp 14 Hazard flasher unit 19 Turn signal pilot lamp

8 Stop lamp switch 15 Ground & main beam pilot lamp

9 Hazard switch 16 Oil pressure gauge 20 Ammeter SELOS2A
R.H. drive models

1 Inspection lamp

2 4wheel drive indicator lamp

3 Cigarette lighter

4 Radio

5 Heater

6 Lighting switch

7 Ignition switch

8 Hazard switch

9 Tum signal switch

10 Wiper switch

11 Hazard flasher umnit 17 Oil pressure gauge

12 Stop lamp switch 18 Temperature gauge ':

13 Turn signal flasher unit 19 Fuel level gauge tD)]

14 Ground 20 Ammeter e
15 Fuel level gauge 21 Turn signal pilot lamp -
16 Mlumination lamp & main beam pilot hmp

EL-102



ELECTRICAL SYSTEM — Wiring Harness

CHASSIS HARNESS




