ELECTRICAL SYSTEM

SECTION E L

When you read wiring diagrams:
o Read GI section, “HOW TO READ WIRING

DIAGRAMS”.
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HARNESS CONNECTOR

Description

HARNESS CONNECTOR

+ All harness connectors have been modified to prevent accidental looseness or disconnection.
e The connector can be disconnected by pushing or lifting the locking section.

CAUTION:
Do not pull the harness when disconnecting the connector.

[Example]

Terminal retainer

(Water -proof type)

{For combination maeter} (For relay)

SEL769D
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STANDARDIZED RELAY

Description

NORMAL OPEN, NORMAL CLOSED AND MIXED TYPE RELAYS
Relays can mainly be divided into three types: normal open, normal closed and mixed type relays.
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Cass color

BLACK
BLUE
or
GREEN
BROWN

GRAY

SEL883H

STANDARDIZED RELAY

Description (Cont’d)

Connector symbol
and connection

Circuit

Quter view

Type

EL4



STANDARDIZED REALY

NOTE
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POWER SUPPLY ROUTING

FOR CENTRAL EUROPE

Wiring Diagram
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POWER SUPPLY ROUTING

Wiring Diagram (Cont’d)

[ ACCESSORY RELAT  IGNITICN
! - -1 RELAY:1
— = |
— o— i

|
|

—o o —0 0—
i

(o) FUSE BiOCK

*1

x2

3

=
=L ]
g |
Jagsggn ?
e T

uP(‘I-CD
B
208
1os ED
104 ED
Not usea @

154 €D

Not used @

EL-7

JR

—-

. FRONT FOG LAMP |

ca-B-m| C[BARETTE _IGHTER

GA/R

RAL

PU

—-

—

—~

-

DOCR MIRROR WITH “IRRCR HEATER.
| REAR WIPER AND WASHER

[A1% COMDITICNER

NEHS |

FUEL cuMP €0 ST

[ ENGINE CONTROL S¥STEM

FRONT WIPER AND WASHER

FRCNT BLOWER MOTOR

|
\
| HEATING SEA” ]

RAZ[ATCR EAN RELAY.

REAR REATER S¥STEM. REAR A/C |
CERGINE CCNTROL SYSTEM

ECZSHED

TALL. CLEARANCE &ND

LICENCE LAMPS

TAIL, CLEARANCE. _ICENCE AMD
ILLLMINATION LAMPS,
WARNING BUZZER.

HEAOLAM® ATMING CONTROL SYSTEM

. START SIGNAL,
ENGINE CONTROL SYSTEM

D HAZARD WARNING LAME

G-8 —#= HORN

R/W

ER

EEE— P

—

—

—

| BACK- P LAMP

[ METER AND GAUGES, WARNING LAMPS

| TURN SIGNAL L AMP

|
|
|
|
[ REAR =005 LaMP j
]
|
|

| ENGINE R00F FAN SYSTEM CLOCK.
AJDIO, OI_ LEVEL UNL™,
TCUMINATION CONTROL SYSTEM

[57oP LamP i ]

[ INTERIOR AND SPOT LAMP o

CREAR WINDOW DEFOGGER

L/R ——= REAR BLOWER MCTOR

R

|
|
]
iiEram< PRI |

MEL708B



POWER SUPPLY ROUTING

Wiring Diagram (Cont’d)

EXCEPT FOR CENTRAL EUROPE
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POWER SUPPLY ROUTING

Wiring Diagram (Cont’d)
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POWER SUPPLY ROUTING

SELO7OR

Fuse

da.

If fuse is blown, be sure to eliminate cause of problem
before installing new fuse.

b. Use fuse of specified rating. Never use fuse of more than
specified rating.

c. Do not install fuse in oblique direction; always insert it into
fuse holder properly.

d. BHemove fuse for clock if vehicle is not used for a long
penod of ime.

Fusible Link

A melted fusible link can be detected by visual inspection. If its
condition is questionable, use circuit tester or test lamp.

CAUTION:

a.

If fusible link should melt, it is possible that critical circuit
(power supply or large current carrying circuit) is shorted.
In such a case, carefully check and eliminate cause of
problem.

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 harness
or vinyl or rubber parts.

EL-10



BATTERY

Keep clean and dry.

SEL189P

SEL180P

Thermomater

Hydrometer

SEL191P

CAUTION:

a. [f it becomes necessary to start the engine with a booster
battery and jumper cables, use a 12-volt booster battery.

b. After connecting battery cables, ensure that they are tightly
clamped to battery terminals for good contact.

How to Handle Battery

METHODS OF PREVENTING OVER-DISCHARGE

The following precautions must be taken to prevent over-dis-

charging a battery.

e The battery surface {particularly its top) should always be
kept clean and dry.
If the top surface of a battery is wet with electrolyte or
water, leakage current will cause the battery to discharge.
Always keep the battery clean and dry.

o When the vehicle is not going to be used over a long period
of time, disconnect the negative battery terminal. (If the
vehicle has an extended storage switch, turn it off)

» Check the charge condition of the battery.
Periodically check the specific gravity of the electrolyte.
Keep a close check on charge condition to prevent over-
discharge.

CHECKING ELECTROLYTE LEVEL

WARNING:

Do not allow battery fluid to come in contact with skin, eyes,
fabrics, or painted surfaces. After touching a battery, do not
touch or rub your eyes until you have thoroughly washed your
hands. if the acid contacts the eyes, skin or clothing, immedi-
ately flush with water for 15 minutes and seek medical atten-
tion.

Normally the battery does not require additional water.
However, when the battery is used under severe conditions,
adding distilled water may be necessary during the battery life.

EL-11



BATTERY

— Normal battery
Sulphsted battery

Chaerging voltage

Y
T \“

Charging voitage

Cherging current .
1 _N Charging current

s
7

—

Duration of charge

SEL194P

Hydrometer

How to Handle Battery (Cont’d)

SULPHATION

When a battery has been left unattended for a long period of
time and has a specific gravity of less than 1.100, it will be
completely discharged, resulting in sulphation on the cell
plates.

Compared with a battery discharged under normal conditions,
the current flow in a “"sulphated” battery is not as smooth
although its voltage is high during the initial stage of charging,
as shown in the figure at the left.

SPECIFIC GRAVITY CHECK

1. Read hydrometer and thermometer indications at eye level.
¢ When electrolyte level is too low, tilt battery case to raise it
for easy measurement.

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

Example:

s When electrolyte temperature is 35°C (95°F) and specific
gravity of electrolyte is 1.230, converted specific gravity at
20°C (68°F) is 1.240.

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

Specitic gravity at slectroiyte temperature {5t}

1.30
1.28
1.2
1.24
1.22
1.20
118
1.1¢
1.14
112

1.10

SEL196P
Converted specific gravity (S20)
P il '.m
M "\\ ’, “._____i
: 1. b
] ] T,
et
E_:ﬂ e
. o - - 1 ) L
S S s U] S
y \-.__‘ \ 1. "‘-'L____ L
166
- oy f
°o. \,_:""-\ .___N:?:f'\'\ -
\ ﬁ ! h\w..
— m o
P\ Tias ]
-30 -20 -10 0 10 0 n L S0
(~22) (-4} 14) 32} (50} em 196} (104} (122}
Electrolyte temperature °C (°F)
SELtg7P
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BATTERY

Battery Test and Charging Chart

N.G.

Raplace battery.

Chart |
VISUAL INSPECTION
« Check battery case for cracks or bends.
o Check battery terminais for damage.
® I the ditference between the max._ and m:n_ electrolyte ievel in cells is within 10 mm {0.39 in},
iis 0K,
0K.
L
CHECKING SPECIFIC GRAVITY
Refer to "'Specific Gravity Check'’,
A L
Below 1.100 1.100 - 1.220

SLOW CHARGE
Refer 10 "A: Slow
Charge'”.

y

:

¥

STANDARD CHARGE
RAster to "8: Standard
Charge'”.

QuUICK CHARGE
Refer to "C: Quick
Charge’’.

CAPACITY TEST
Refer to “Chart 11",

o.x.l

Ready
tor use

Repiace
battery.

l~.s

'

CAPACITY TEST
Refer to "Chart 11",

Above 1.220

T

CAPACITY TEST
Reter to "Chart 1177,

0OK.| NG.

=

Ready for use

® Mount battery again
and check loows ter-
minals. Also, check
other related circuits.

[

DK N.G
Ready for use
CHECKING SPECIFIC GRAVITY
Refer to “'Specific Gravity Check’".
RECHARGE

RAefer to "C. Quick Charge’".

QUICK CHARGE

Reter to 'C: Quick
Charge’'.

» Time regquired: 45 min.

'

CAPACITY TEST
RAefer to “'Chart 11,

» If battery temperature rises sbove e0°C
{140° F}, stop charging. Always charge
Battery when its temperature is below
80°C (140°F).

J

!

CAPACITY TEST
Refer to “'Chart |1,

O.K.l

Ready
for use

| NG.
v

Repiace
battery .

* “STANDARD CHARGE" is recommended H the vahicie is in storage after charging.

EL-13
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BATTERY

Chart 11

Battery Test and Charging Chart (Cont’d)

CAPACITY TEST

|

'

Test using battery
checker.

:

}

Test using ioad tester.

1

Follow manufacturer's
instructions to check and
determine if battery is
serviceable.

Read load tester voltage
when specified discharging
current {Refer to Fig. 1)
flows through battery for

& Check battery type snd
determine the specifled
current using the foliowing

tabie.

Fig. 1 DISCHARGING CURRENT
(Load tester}

Type Current (A}
28B15R 90
46824R 135
55D23R 180
BODZER 195
95031R 240
115031R 240

15 seconds.
0K. l l NG
Ready for use  Go to next step. i l
Abaove 9.6 volts Beiow 9.6 volts
oK. l l N.G.
Ready for use Go 10 next step.

EL-14
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BATTERY

Battery Test and Charging Chart (Cont’d)

A: SLOW CHARGE

Fig. 2 INITIAL CHARGING CURRENT SETTING {Siow charge}

BATTERY ]
TYPE T
[veg jaxy -
CON- S 3 % & « =
= oy o I o w
VERTED o z % g g =)
SPECIFIC o = B = o -
Determine initial charging current from GRAVITY
specific gravity referring to Fig. 2.
4.0 5.0 7.0 B.O 10.0 t4.0
Below 1,100
(A} (A} {A) {A) {A) (A}
v
® Charge battery. e Check battery type and detsrmine the specified current using the
¢ Check charging voltage 30 minutes after tabile shown above.
starting the battery charge, e After starting charging, adjustmant of charging current is not
NeCESsary .
4 Y
12 10 15 volts Below 12 volts or abave
15 valts Fig. 3 ADDITIONAL CHARGE {Slow charge)
0K lN_G_ Below 1 150 1150 - 1200 1.200 - 1 240 Above 1.240
b
Replace battery.
Continue 10 charge for
12 hours. 3
Charge tor 5 hours Charge for 4 hours Charge for 2 hours
at initial charging at smitial charging at initial charging
| current setting. curient setting. current setting
CHECKING SPECIFIC GRAVITY
Refer 10 ““Specific Gravity Check'". v 3 4

Go to "CAPACITY TEST"

b

Conduct additional charge as per
Fig 3, if necessary.

I

Go to "CAPACITY TEST"".

CAUTION:

a. Set charging current to value specified in Fig. 2. If charger
is not capable of producing specified current value, set its
charging current as close to that value as possible.

b. Keep battery away from open flame while it is being
charged.

¢. When connecting charger, connect leads first, then turn on
charger. Do not turn on charger first, as this may cause a
spark.

d. [f battery temperature rises above 60°C (140°F), stop charg-
ing. Always charge battery when its temperature is below
60°C (140°F).
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BATTERY

8. STANDARD CHARGE

Determine inttial charging current from
specific gravity, referring to Fig. 4.

h J

Charge battery for B hours

A4

CHECK ING SPECIFIC GRAVITY
Refer 10 'Specific Graviy Check ™

A

Conduct additional charge as per
Fig 5, if necessary.

l

Go to "CAPACITY TEST"”

CAUTION:

Battery Test and Charging Chart (Cont’d)

Fig. 4 INITIAL CHARGING CURRENT SETTING

(Standard charge!}

BATTERY 5

Tvee| < . - &

CON- ) < o 2 -o -

- o o =) w

VERTED 3 3 Q [=] [T 2

SPECIFIC & g & g | 8= 2

GRAVITY

1.100-1.130 (4.0 (A) 5.0 (A} |B.0(A)([7.0(A)]| 9.0 (A) |13.0{A)
1.130- 1.160 (3.0 (A} [4.0 (A) |5.0 (A} |6.0 (A)| B.O (A} |11.0 1A}
1.160-1.190 12.0{A) 3.0 (A) |4.0 (A} |5.0 (A}] T.01(A) |9.0 (A}
1.190 - 1.220 [2.0 (A} |2.0 (A) [3.0 {A) |4.0 (A}| B.0(A] 7.0 (A)

# Check battery type and determine the specified current using the tsbie

shown above.

® After starting charging, adjustment of charging current is not necessary.

Fig. 5 ACDITIONAL CHARGE (Standard charge)

Below 1.150

1.150 - 1.200

1.200 - 1.240

Above 1.240

h

v

v

Charge tor 3.5 hours
at initial charging
current setning

Charge for 2.5 hours
at mntial charging
current setting.

Charge for 1.5 hours
at initial charging
current setting.

!

Go to "CAPACITY TEST"

a. Do not use standard charge method on a battery whose specific gravity is less than 1.100.

b. Set charging current to value specified in Fig. 4. If charger is not capable of producing specified
current value, set its charging current as close to that value as possible.

c. Keep battery away from open flame while it is being charged.

d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as

this may cause a spark.

e. [f battery temperature rises above 60°C (140°F), stop charging. Always charge battery when its tem-

perature is below 60°C (140°F).
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BATTERY

Battery Test and Charging Chart (Cont’d)

C: QUICK CHARGE Fig. 6 INITIAL CHARGING CURRENT SETTING AND
CHARGING TIME [Quick charge)
BATTERY g
TYPE
T C T T g z
Determine inihial charging current setting and CUR- o 8 Py o8 LVU
. Jas] oo O o o
charging time from specific gravity, referring CON- RENT 2 © el B - ®
to Fig. 6. VERTED (Al
SPECIFIC
GRAVITY 10 (A) 15 1A) | 20{A) | 30(A) 40 (A)
1.300-1.130 2.5 hours
1.130 - 1.160 2,0 hours
Charge batter
8 Y 1.160 - 1.190 1.5 hours
1.180 - 1,220 1.0 hours
Above 1.220 0.75 hours {45 min.}
Go ro "CAPACITY TEST".

¢ Check battery type and determine the specified current using the table
shown above.
® After starting charging, adjustment of charging current 1s not necessary.

SELOS4Z
CAUTION:
a. Do not use quick charge method on a battery whose specific gravity is less than 1.100.
b. Set initial charging current to value specified in Fig. 6. If charger is not capable of producing spe-
cified current value, set its charging current as close to that value as possible.
c. Keep battery away from open flame while it is being charged.
d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as
this may cause a spark.
e. Be careful of a rise in battery temperature because a large current flow is required during quick-
charge operation.
If battery temperature rises above 60°C (140°F), stop charging. Always charge battery when its tem-
perature is below 60°C (140°F).
f. Do not exceed the charging time specified in Fig. 6, because charging battery over the charging time
can cause deterioration of the battery.
Service Data and Specifications (S.D.S.)
Destination For North Europe Except for North Europe
Engine SR20DE GA16DE LD20l| SR20DE GA16DE LD20il
Type 46B24R 28B19R 85D31R 80D26R 55D23R 115D31R
Capacity V-AH 12-45 12-30 12-80 12-65 12-60 12-80
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STARTING SYSTEM

Wiring Diagram
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Trouble-shooting

found, immediately d

s

If any abnormali

EL-26

, WO pauin;
YoHms anaubew ! \m, Yaums uomub i dojs
16 AR(al JBURIS 'uohms woub sogdsl 10 1eday m 1[0: S90p 10j0W JBLBIG

|

1C10W Jaliels aoejdal Jo JIeday walsAs jan) puE

e walsAs uoniubl yoeayo

. MO X0 ﬂ
e UDISG4IGY PUR SUONDAUUND Ajew
2
. Asessanau 1 aoejday - — 104 SJBUNLIR} AiB)EQ pUB UOHIP SN -iou win) suiBua saog
S10B0D Yopms onaubew yoayn [ a9'N / -uod Buibieyz soy Asalieq yoayn) Vi 5,

{Amols sun]) BN
S3A

az1£738

Apssazau | aoe|day

4snq
puB 100 praYy 'A|QLUBSSE BINJBLLIE YJ9UD e

£ApOg 1010w

JauRISO] jPUILLG) () A1DlBQ PUE 1DJOW JBLEIS
O [BUILLIBY I O] rBUILLE) -1 Aieyeq Bunsou v

-uGH AQ PRO| OU J9PUN UWINY JOJOW JBUEIS S30(] |

‘aulbua Wwoy) JOI0W I5LRIS 3
AJESSATAU Ji @oriday ueab

AOWAY
Buu pue uoiud o uozLOp Buyssw 190000 &
uonip HO J

-uoo Buipls Jojy uciudpue anbie) io) Buuds
WINa1 "UOIRWLOPP 10} JAAR] JIYS %2840 “AO
- uoisusuwip I1snipy @ OGN 1eab Buu pue uowid jo uoipuos Buysaw s e

EL-19

[ ]
3

- mo\rﬁ

yopms ojaubew aorids) so neday e

‘Aessadau §i aorday
afiewep 4oy yeys Jeab

. / Suyeiado
Yms \ AUUNE )
, auaubew o} dn Buuw siedas pue ¥384y) e gn b, JOIOW 1BLEIS 1O uoImMs dnaubew L seay ok ue) PUE BINIEWIE 183D LOLINRSI MUY

N

[3

‘Asessacau i aorday

SUCIAUUOD) @ SAA - 7 ‘abewep Joj YoIn|2 Jajos uciuid ¥oayg
ABjal BUEIS @ N\
yolms vonufi| @ | (Aluo tapow paddinba AppRs 19URIS) / ﬁ ; L S8A |
Aelei Joueis |0 WwalsAs Buum niedas pue yoayn oN (Buneado Aejas 1suelS JRAY NOA URD \ Juiny Yeys Jeab seoq 4
S — SAA Buyurid
HO * ON N Ag wny suibua saog
SOA
SENIINE EA L - .
AJONEQ |0 UCISOLI02 PUB SUOLISUL0D Neday @ e UGISOMOD PUE SUOHIBULIOS 10) SIBUIWLISY )
94 . P . Aalieg pue vonipuos Bubieyn 10; Aaneq ¥asyn o LUINE I010W JBUEIS S80Q i
Kioneq eomdal 1o abieu) e N N 1/EIS 10U S0P BUIBLT




STARTING SYSTEM — Starter —

Construction (Mitsubishi make)

M1T60581 (SR20DE engine)

EEL0O1
MO002T25481 (GA16DE engine) »
EELOG2

(1) Rear cover {8 Pack Gear
{2) Metal rear cover Magnetic switch (15 Pinion
{3 Brush spring Shift lever Bearing
@ Brush (i) Gear case @ Housing
® Brush holder (D Stopper pinion (8 Starter motor assembly
Field coil (3 Pinion shaft (3 Gear case metal
(3) Armature
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STARTING SYSTEM — Starter —

Construction (Cont’d) (BOSCH make)

9000.3.31424 (LD20ll engine)

EEL0O03

{1 Bearing (¥ Armature assembly (3 Dust cap
(@ Gear case (@ Armalure frame (% Rear cover
(@ Bushing Solenoid @ Field coil
% \I:Jrr':ior: assembly % Ehiﬂ Iev:rn Brush spring

eel crown inion shkal ; :

Brush spring guide

(& Plate ) Brush © pring ou
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STARTING SYSTEM — Starter —

Removal and Installation
SR20DE ENGINE

i .
[0 30-40(3.1- 4.1 22-29)
EEL004

GA16DE ENGINE

LD20ll ENGINE

38 53 -

Dismantling (SR20DE, GA16DE)

REMOVING THE MAGNETIC SWITCH

s Disconnect the feed wire from the solenoid terminal (3}.

o Remove the screws 2), securing the switch to the end hous-
ing (3.

s Lift the front end of the sclenoid to disengage the plunger
from the engagement lever. Remove the solenoid.

EELOG7

REMOVING THE REAR COVER

e Take out the through bolts.

. o Remove the screws (2), securing the rear cover 3} and the

U bruchpiate 73) respecitvely.

¢ Remove the rear plate taking care that the brushplate does
not move from its place.

EELOOS
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STARTING SYSTEM — Starter —

EELOQY)

SR20DE engine

EELO10

GA16DE engine

Q om

EELO11

Dismantling (SR20DE, GA16DE) (Cont’d)

REMOVE THE BRUSH PLATE

e By means of a pliers, move the end (1) of the brush springs
from the rear to the left side of the brush. This is to release
the brushes from pressure.

Repeat the same operation for the rest of brushes.

e« Take out the brush plate assembly.

REMOVING THE FIELD COIL AND THE ARMATURE

e Withdraw both the field coil and the armature at the same
time.

(SR20DE engine)

Take care not to lose the ball located inside the planeting
assembly. This ball is for bearing the armature end.

Dismantling gear case

EL-23



STARTING SYSTEM — Starter —

From battery

Magnetic Switch Check

o Before starting to check, disconnect battery ground cable.

o Disconnect "M” terminal of starter motor.

o Continuity test.

SELSS7E

Pinion/Clutch Check

1. Inspect pinion teeth.

Oq
Ohmmeter SEL5SS5E
F . . .
rom battery Continuity between Continuity Action
"M terminal “S" terminal and switch Yes OK.
body No Replace
“8” terminal and "“M" Yes OK.
terminat No Replace
Chmmeter SEL556E

o Replace pinion if teeth are worn or damaged. (Also check
condition of ring gear teeth.)
2. Check to see if pinion locks in one direction and rotates

smoothly in the opposite direction.

+ Ifitlocks or rotates in both directions, or unusual resistance

is evident. ... Replace.

REDUCTION GEAR TYPE

3. Inspect reduction gear teeth.

+ Replace reduction gear if teeth are worn or damaged. (Also
check condition of armature shaft gear teeth.)

EL-24



STARTING SYSTEM — Starter —

f

- Vernier caliper

Brush

SEL6268|

Brush spring

SELB56M

SEL558E

Ohmmater

>,
SEL627B

SEL6258

Brush Check

BRUSH

Check wear of brush.
Wear limit length:
Refer to S.D.S.
e Excessive wear ... Replace.

BRUSH SPRING PRESSURE

Check brush spring pressure with brush spring detached from
brush.
Spring pressure (with new brush):
Refer to S.D.S.
e Not within the specified values ... Replace.

BRUSH HOLDER

1. Perform insulation test between brush holder (positive side)
and its base (negative side).

s Continuity exists. ... Replace.

2. Check brush to see if it moves smoothly.

+ It brush holder is bent, replace it; if sliding surface is dirty,

clean.
Continuity between brush holder and.... Continuity? | Action
Negative brush Yes Change
(isolated) No OK
Positive brush Yes OK
No Chang_e_

Armature Check

1. Continuity test (between two segments side by side).
+« No continuity ... Replace.
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STARTING SYSTEM — Starter —

SEL104E

SEL624B

Commutator

SEL418A
Undercut procedures
0.5 - 0.8 mm
Round {0.020 - 0.031 in) .
Correct
File
TTTTOX
Commutator
Segment
Molid

Incorrect
EE021

Armature Check (Cont’d)

2. Insuiation test (between each commutator bar and shaft).
+ Continuity exists. ... Replace.

3. Check commutator surface.
e Rough ... Sand lightly with No. 500 - 600 sandpaper.

4. Check diameter of commutator.
Commutator minimum diameter:
Refer to S.D.S.
» Less than specified value ... Replace.

5. Check depth of insulating mold from commutator surface.
o Less than 0.2 mm (0.008 in) ... Undercut to 0.5 to 0.8 mm
(0.020 to 0.031 in)

EL-26



STARTING SYSTEM — Starter —

Assembly

Apply high-temperature grease to lubricate the bearing, gears
and frictional surface when assembling the starter.

Carefully observe the following instructions.

Assembly at next order:
s Gear case

Pinion assembly and shift lever, must be mounted together.

« Ring and pinion shaft.

s (SR20DE) Put the ball inits hole.
e Field coil and armature frame, must be mounted together.
Don't lock the holes of screws.

e Armature frame.
+ Brush holder.

Check the correct alignment of holes of screws.

Rear cover.
Magnetic switch.

Service Data and Specifications (S.D.S.)

MITSUBISHI BOSCH
Type
M1T60581 MOC2T25481 | 9000.3.31424
Engine appiied SR20DE GA16DE Lo2ai
System voltage V 12
No load
Terminal vottage 11 1.5 12
Current Max. 88 50 More than 150
More than Less than
Revolution pm 3000 5600 4500
— - P _
Minimum diameter of commuta 28 8 28.8 (1.134) 28.9 (1.138)
tor mm (in)
Minimum iength of brush mm (in) 12.0 12.0{0.472) 7 (0.028)
137 - 255 13.7 - 25.5 16.5 - 32.0
Brush spring tension N (kg, Ib) (1.4-26 {(14-26 (1.7 -3.3
31-57) 3.1-57) 3.7 -7.3)
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CHARGING SYSTEM

Wiring Diagram
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CHARGING SYSTEM

WITH IC REGULATOR

Trouble-shooting

Before conducting an alternator test, make sure that the battery is fully charged. A 30-volt voltmeter and
suitable test probes are necessary for the test. The alternator can be checked easily by referring to the
Inspection Table.

Before starting trouble-shooting, inspect the fusible link.

With alternator side L terminat
grounded, internal short occurs

@ when + diade 15 short-circuited.
gmtion Light "OFF" Disconnect Light “OFF"
switch “ON" connector (S,

L} and ground

*See 4) for grounding F terminal,

Burned-out
bulb. Replace
and Proceed
to A",

-RG.
Light “ON"* L lead wire. Light "ON"" Connect con- Light "ON""} — _garr::cg:d IC-RG

L HITACHI nector (5, L} =P .

! make) and ground F

: terminal Light ”OFF‘)—-!Damaged A‘C,G.l

| Engine idling ’—‘ |

L IMITSUBISHI
Dim fight | make) Damaged IC-RG
Light flickers = — - - ————— - ———————/——/—/—"™ or AC.G.
Bright light

h{ Light “OF F"’

Engine speed:
1,500 rpm
Lighting
switch "ON"

Check or replace
drive belt.

Light “ON"

Light "OFF"

1}  Use fully charged battery.

2) Light

ACG. :

IC-RG
0.K.

: Charge warning light
Altarnator parts excapt |C regulator

IC regulator

: IC-alternator is in good condition,

3] Whaen reaching “Damaged A.C.G.”, remove

siternator from vehicie and disassemble, inspect

and correct or replace faulty parts.

4)
only)

Engine idling Damaged A.C.G.

o)~ -

) 1

Engine speed: Darnaged IC-RG.
1,500 rpm Replace
(Measure B

terminal volt-
age)

Make sure connector
(S, L) is connected
correctly.

*Method of grounding F terminal {HITACHI make
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CHARGING SYSTEM — Alternator —

Removal and Installation

SR20DE ENGINE ,,\——:CJ] 16 -21('6-21.12 - 15

A

[O:: N'm (Kg-m, fi-Ib) EELO12

GA16DE ENGINE

['JJ 16-21116-2.1.12 - 158) —

) Nm ikg-m. freib) L _[7 a7-5038-51.27-37)  EELO13
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CHARGING SYSTEM — Alternator —

Removal and Installation (Cont’d)

-4
-
(=]
1
18]
i

LD20Il ENGINE

EL-31



CHARGING SYSTEM — Alternator —

Construction

SR20DE ENGINE — LR-190-719
GA16DE ENGINE — LR-180-735

EELO15

EELO16

{1) Vacuurm pump
{2) Rotor
(3 Front cover

(&) Fan

@@

Pulley
Stator
Diode plate assy.

EL-32
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CHARGING SYSTEM — Alternator —

Soldering iron j
{200W capacity)

Bearing box

SEL628D

Obhmmeter

O,

SkHp ri
P rings SEL629D

Ohmmeter

N
O

Slip ring
SEL630D

Brush waear limiting line

SEL631D

2mm {0.08 in)

EE048:

Disassembly

REAR COVER REMOVAL

CAUTION:

Rear cover may be hard to remove because a ring is used to
lock outer race of rear bearing. To facilitate removal of rear
cover, heat just bearing box section with a 200-watt soldering
iron.

Do not use a heat gun, as it can damage diode assembly.

Rotor Slip Ring Check

1. Continuity test
+ No continuity ... Replace rotor.

2. Insulator test
s Continuity exists ... Replace rotor.
3. Check slip ring for wear.
Slip ring minimum outer diameter:
Refer to S.D.S.

Brush Check

1. Check smooth movement of brush.

s Not smooth ... Check brush holder and clean.
2. Check brush for wear.

e Replace brush if it is worn down to the limit line.

3. Check brush lead wire for damage.
« 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.
o Not within the specified values ... Replace.
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CHARGING SYSTEM — Alternator —

Stator Check

To test the stator or diode, separate them by unsoldering the
connecting wires.

CAUTION:
Use only as much heat as required to melt solder. Otherwise,

diodes will be damaged by excessive heat.

SEL587A

Continuity test

Lead wire 1. it
o No continuity ... Replace stator.

SEL10BE

2. Ground test
» Continuity exists ... Replace stator.

Lead wire

Ohmmeter

Statar
care

SEL109E

MAIN DIODES

o Use an ohmmeter to check condition of diodes as indicated
in chart below.
s It any of the test results is not satisfactory, replace diode

Piode terminal

Pasitive diode

assembly.
Ohmmeter probes .
— - Continuity
Positive & Negative (©)
Positive diode plate Diode terminals Yes
Negative diode f . s .

SEL768D Diode terminals Positive diode plate No
Negative diode plate Diode terminals No
Diode terminals Negative diode plate Yes

EL-34



CHARGING SYSTEM — Alternator —

Guesoline engine model

Brush lift wire

SEL766D

Stator Check (Cont'd)
SUB-DIODES

s Attach chmmeter's probe to each end of diode to check for
continuity.
o Continuity is N.G. ... Replace diode assembly.

Assembly

Carefully observe the following instructions.
s When soldering each stator coil lead wire to diode assem-
bly terminal, carry out the operation as fast as possible.

REAR COVER INSTALLATION

1. Before installing front cover with pulley and rotor with rear
cover, push brush up with fingers and retain brush by
inserting brush lift wire into brush lift hole from outside.

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

EL-35



CHARGING SYSTEM — Alternator —

Service Data and Specifications (S.D.S.)

ALTERNATOR
LR180-719 l LR180-735 |8 120.335.000
Type
HITACHI BOSCH
Engine SR20DE GA16DE LD20lI
Nominal rating V-A 12 - 80 12 - 80 12 - 90
Ground polarity Negative
Minimum revolution under ne-load 10500 _
(When 13.5 volts is applied}  rpm
231300 231300 16.5/1300
Hot output current A/rpm 63/2500 63/2500 68.5/2500
87/5000 77/5000 83/5000
Regulated output voltage \'4 14.1 - 147
Minimum length of brush  mm (in)| 6.0 (0.236) 7.0 (0.276) 10.0 {0.39)
1.000 - 3.432 | 1.863 - 3.040 19 (194
Brush spring pressure N {g. oz)| (102 - 350, {190 - 310, .6 84) '
3.60-12.34) | 6.70 - 10.93) ‘
Slip ring minimum cuter 26.0
diameter man i) (1.024) 30.6 (1.205) | 15.3 (0.602)
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COMBINATION SWITCH

Combination Switch/Check

REAR WIPER
AND WASHER
WlF?
TURN OFF WASH & WIPE
R OFF
A 2ND WASH & WIPE ‘
>/ v

fviny

C

“ OFF . @ WASH
T Tewr HI
LiGHT L /
FRONT WIPER
AND WASHER
) ]_(ml
s[e78]nl g
[4]3 [2¢] befs] [ [ 2 2}&]s 127} 52
Rear wiper Front wiper Horn Lighting and Lighting
and washer and washer turn signal
FRONT WIPER AND REAR WIPER AND
WASHER SWITCH WASHER SWITCH
j FRONT WIFER REAR WIPER
! WIPE WASH
' OFF | INT | LOW [HIGH FFIWIP
I\ oFF | INT | Low [HiGHwasH| EES] oFF [wipeiihSE LIGHTING SWITCH
FEgs = TF T 15T | 2N
SRS : SRR
3 i HORN SWITCH
17 C]) é 8 | 1 — % 1 &8?8 TURN
18) i [9] 7 . SIGNAL
: 1 ? = ol ok SWITCH
7 ; 5 I S 9 ® OO 10 RINIL
: : o o1& g 2 QL [0
g t * | (s)le){e)(e)(@}(®) 210 []
: L 2 OIOOIOIO 3 [«
1]
),
INTERMITTENT
WIPER VOLUME
MEL636B
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COMBINATION SWITCH

N Replacement

™ Wiper and Each switch can be replaced without i binati
b ~ washer swi ® p witnout removing compination
%{,\/ her awiten switch base.

Switeh base 4
Lighting switch 4

SELYETK

e« To remove combination switch base, remove base attach-
ing screw and turn after pushing on it.

Attaching screw

SEL390L
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Wiring Diagram
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HEADLAMP — Daytime Light System —

Operation

After starting the engine with the lighting switch in the “OFF”
position, the headlamp low beam and clearance, tail, license
and instrument illumination lamps automatically turn on. Light-
ing switch operations other than the above are the same as
conventional light systems.

Engine With engine stopped With engine running
) ) OFF 187 2ND OFF 18T 2ND
Lighting switch
AlB|lC| A BI]C|A|lB|C|lA|B|C|A|B|C|A|B]|C
Highbeam | X | X | O X | X | OO | X | O | X | X0 | X|[X|0|]0O|X]0O
Headiamp
Lowbeam | X | X | X | X | X | X | X[ O | X JO | O | O X | X | X|X]|]O]| X
Clearance and tail lamp X X X cjo|jo|O]OC|O}fO|O|O]O|O]|l]O|]O|0O]| O
ticense and instument | |y | v oo |olo|ololo]lololololololo]o
illumination lamp
O: Lamp “ON"
X: Lamp “OFF”
3: Added functions
Schematic
IGE%JT;EN.S?\:&.’¥CH IGN]Té[T)r:R?W]TCH BATTERY
@FUSE %FUSE Z‘Fusg BFUSE LIGHTING SWITCH
OFF T 15T | 2nd
f ABICIA[BIC[AIB]C
by : 5 Q@ [@)(](e)(e]
: & [¢) clo[e
‘ 7 (o]
+ 8 Q Q0010
— ]90 [e) QO[]0
| 1] QlelRRlon
i 12 OIO[O[OIOI0)
[ I
8 79 5l 11 1
12 3
CHARGE coNTRAL NiT
LAMP
2 1a [
& |z & |z
y T |3 | |8
a a To clearance, tail
— = and |icense |amps. HIGH BEAM
- URRP Than (P 1horcaTor
L. K. R H.
L
m @: L0020 engine models - = -
ALTERNATOR : Except LO20 engine models
MEL6758
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HEADLAMP — Daytime Light System —

Wiring Diagram
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HEADLAMP — Dim-dip Lamp System —

Operation

When ignition switch is in the “ON” position with the lighting
switch in the “1ST” position, the headlamp low beam comes on
dimly to function as a clearance lamp. Lighting switch opera-
tions other than the above are the same as conventional light

systems.
{gnition switch OFF or ACC ON
OFF 18T 2ND QFF 18T 2ND
Lighting switch
C|lA|B|C|A]|B|C BlCcC|A|lB|C|A}|B]|C
Highbeam | X | X [ O [ X | X ] O|O | X |[O! X | X0 | X|X[C]Oj;X]|O0O
lowbeam | X [ X | X [ X | X | X | X JO | X[ X [ X i X | X[ X[ X ] X}]0O0]| X
Headlamp - .
Dimp-dip 1o 1y b [ x [ x | x | x x| x| x|x!x X | x| x| x
(Low beam)

Clearance andtailllamp | X | X | X | O | O { O | ©

License and instrument
illumination lamp

o
O
>
x
>
o |o] O
o |O] O
o
O
o)
O

O: Lamp “ON”
X: Lamp “OFF”
[ Added functions

Schematic

IGNITION SWITCH
ON or START BATTERY

BFUSE FUSE MFUSE ]ZFUSE LIGHTING SWITCH
OFF ST [ 2ND
A[B[CIA[B][C[ATB]C
5 Q QOO
6 ol 1 S0
7 [«)
[ Q (@) (@) (@}(w;
] Q Olo[ [
10 =
1 [@)()[@)(e] (e} (e
+ 12 QIOICIOICIO
[—> To clearance, tail and
J license |amps
é 1 3 R r
7
S DIM-0IP LIGHT g
CONTROL UNIT a
10 B T
T
a| |E ol |E
T A T i
[ S\ HEAD- HE AD-
HIGH BEAM
LAMP L AMP
@L " R. H. INDICATOR
i
MELB77B
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iagram

D

iring

HEADLAMP — Dim-dip Lamp System —
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HEADLAMP — Headlamp Aiming Control —

Description

+ The vertical direction of the headlamp projection can be adjusted from inside the vehicle to prevent
the headlight beam axis from facing upward due to a change in the number of occupants and load
conditiocns in the vehicle.

Battery
PN o
o
r--"-"""~"=-"¥"=""“"~"~"*"*"*”*"”"=¥™/"¥="'—"¥~7¥7/"¥”—-""7—"—"—7"—"— == =
| 1
I Reversing !
I relay A |
i
I - E —0
f } 2
l Forward [ l_“—_hﬂj
MOTOR 3
I reimy |
| No continuity | Almin
| Continuity White portiony | swltcg
| SENSOR (Rotating |
1 @ portion) |
| 1

Thermistor

ATMING MOTOR UNIT (R. H )

Reversling
relay A

I

I

|

I

f

I

fMOTOR Forward
| relay Enliarged view of
| porticn A
i

I

[
|

No ceontinulty
White portiomn

SENSOR (Rotating

@ portion)

Thermistor

Continulity

_— i — s - | - -

AIMING MOTOR UNIT (L. H)

SEL464M
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HEADLAMP — Headlamp Aiming Control —

Description (Cont’d)

Up and down adjusting screw

MELB37B

HOTOR

Reversing
relay

Forward
relmy

Wh— o

SENSOR

Termistor

SEL46EM

MOTOR

Reversing
relay

—(*)BATTERY

SENSOR

Termistor

SEL46EM

MOTOR

Reversing
relay

—{* )BATTERY

SENSOR

Thermistor

SEL467M

CIRCUIT OPERATION
[Example]

Aiming switch “0”

When the aiming switch is set to “0”, the motor wili not start
because the power terminals are positioned at the noncon-
ductive section of the sensor's rotary unit.

Aiming switch “0” — “1”

When the aiming switchis moved from 0" to 1", power is
applied 1o the motor through the relay operated by the
sensor’'s conductive section. The headlamps will then move
in the “DOWN" direction.

The motor continues to rotate while the rotary unit of the
sensors moves from point A to point B.

The power terminals will then be positioned at the noncon-
ductive section, disconnecting the power tothe motor. The
motor then stops.

Aiming switch “1” — “0”

When the aiming switch is moved from “1” to “0", power is
applied to the motor through the relay operated by the
conductive section of the sensor. The motor will rotate to
move the headlamps in the “UP” direction.

When the rotary unit of the sensor moves from point B to
point A, the motor will stop.
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HEADLAMP — Headlamp Aiming Control —

Schematic
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Control —

Ill1|l1£!

HEADLAMP — Headlamp A

Wiring Diagram
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HEADLAMP — Headlamp Aiming Control —

DESCONNECT

A€
=
1
B

Lighting switch ~1st”

=

SEL034Q

Trouble-diagnoses

SYMPTOM: Headlamp aiming does not operate.

POWER SUPFPLY CIRCUIT
CHECK {For aiming switch)
Check if 12 volts exist between
terminals (1) and {6).

N.G.

Volimeter terminals
(+) )

Voltage [V]

o -
L X

Approx. 12

a
18

DISCOMMECT

SEL222P

O.K.

-

Check 10A fse at fuse block.
{Refer to "POWER SUPPLY
ROUTING.™)

®

CONNECT

D

M

MEL5288

AIMING SWITCH CHECK
Check continuity between termi-
nals at each switch position.

N.G.

Termi-

nal

, {3
Switch =~

position

0] B

OOO?
(o)

1
2
3

OK.
Y

Y

Replace aiming switch.

GROUND CIRCUIT CHECK

FOR AIMING MOTOR

Check continuity between termi-

nals (8) and body grround.
Continuity exists ... O.K.

N.G.

O K.
D) 3

Y

Repair harness between aiming
moter and body ground.

_IC
(1 ;: 3\\”
Ra 6

|

CHS,

P ]

St Ant S CONNECT
\J/ HE

=
(=3

Lighting switch
st

POWER SUPPLY CIRCUIT
CHECK

(For aiming motor unit)

Check if 12 volts exist between
terminals (1), (23, 3, (@) and

N.G.

Volt-
meter
terminals

() )

Aiming
switch
position

Voltage [V]

MEL529B

Approx. 12

I

o

1
~ [¢]

Except “0"

Approx. 12

O

)

0

Except “1”

)

Approx. 12

g

(e}

0

Except 2"

Approx. 12

v

)

Y]

Except “3"

4

O.K

Replace aiming motor unit.
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HEADLAMP

Rubber cap

PUSH to //_\\

ramove

@ — &) ramove

PUSH

SELC71R

SEL226P

Bulb Replacement

The headlamp is a semi-sealed beam type which uses a
replaceable halogen bulb. The buib can be replaced from the
front compartment side without removing the headlamp body.

o Grasp only the plastic base when handling the bulb. Never
touch the glass envelope.

1. Disconnect the battery cable.

2. Disconnect the harness connector from the back side of the
bulb.

3. Pull off the rubber cap.

4. Remove the headlamp bulb carefully. Do not shake or

rotate the bulb when removing it.

5. Install in the reverse order of removal.

CAUTION:

s Do not leave the bulb out of the headlamp reflector for a
long period of time as dust, moisture, smoke, etc. may
enter the headlamp body and affect the performance of the
headlamp. Thus, the headlamp bulb should not be
removed from the headlamp reflector until just before a
replacement bulb is to be installed.

Aiming Adjustment

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 respective operation manuals supplied
with the unit.

If any aimer is not available, aiming adjustment can be done as
follows:

For details, refer to the regulations in your own country.

CAUTION:

a. Keep all tires inflated to correct pressures.

b. Place vehicle and tester on one and same flat surface.

c. Seethatthere is no-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).

CAUTION:

Be sure aiming switch is set to “0” when performing aiming
adjustment on vehicles equipped with headlamp aiming con-
trol.

EL-49



HEADLAMP

Left and right /
adjusting screw

SELG72R

Left and ngnt

Up and down adjusting
screw MELG388

'H": Horizontal
center line
of headlamps

Vertical centerline

Height of ——
ahead of headlamps

lamp centers |

4.

W

@ - ACCEPTABLE RANGE

SEL2341

Aiming Adjustment (Cont’d)
LOW BEAM

Turn headlamp low beam on.

2. Use adjusting screws to perform aiming adjustment.

« First tighten the adjusting screw all the way and then make
adjustment by loosening the screw.

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

b. Figure to the left shows headlamp aiming pattern for driv-
ing on right side of road; for driving on left side of road,
aiming pattern is reversed.

¢. Dotted lines in illustration show center of headlamp.

“H”: Horizontal center line of headlamps

W Distance between each headlamp center

“L: 5,000 mm (196.85 in)

“C: 53 mm (2.09 in)
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