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When you read wiring diagrams:
o Read Gl section, "HOW TO READ WIRING
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HARNESS CONNECTOR

Description
HARNESS CONNECTOR
o All harness conneclors have been modified to prevent accidenlal looseness or disconneclion.
o The connector can be disconnected by pushing or l i f t ing the locking sect ion.
CAUTION:
Do not pull the harness when disconnecting the connector.
IExample]

PUSH
( Fo. combinrtbn mri..l

EL-2



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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STANDARDIZED RELAY

Tvpe Outa? Yicw Circuit Connector iymbol
and connction
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Description (Cont'd)
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STANDARDIZED REALY

NOTE
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POWER SUPPLY ROUTING
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POWER SUPPLY ROUTING
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POWER SUPPLY ROUTING
Wiring Diagram (Cont'd)

EXCEPT FOR CENTRAL EUROPE
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POWER SUPPLY ROUTING
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POWER SUPPLY ROUTING

Fuse
a. I t  fuse is blown, be sure to el iminate cause of problem

before instal l ing new fuse.
b. Use fuse of speci f ied rat ing. Never use fuse of more than

speci f ied rat ing.
c.  Do not instal l  fuse in obl ique direct ion; always insert  i t  into

luse holder properly.
d.  Remove fuse lor c lock i f  vehicle is not used for a lono

period of  t ime.

Fusible Link
A melted fusible l ink can be detected by visual  inspect ion. l f  i ts
condit ion is quest ionable,  use circui t  tester or test  lamp.
CAUTION:
a. ll lusible 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.

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 harness
or vinyl or rubber pans.

EL-l0



BATTERY

CAUTION:
a. lf it becomes neoessary to start the engine with a booster

battery and jumper cables, use a 12-volt booster battery.
b. After connec-ting battery cables, ensure that they are tightly

clamped to batlery terminals lor good contact.

How to Handle Battery
METHODS OF PREVENTING OVER-DISCHARGE
The following precaulions must be taken to prevent overdis-
charging a battery.
o The battery surface (particularly ils top) should always be

kept c lean and dry.
lf the top surface of a battery is wet wilh electrolyte or
water, leakage current will cause the battery to discharge.
Always keep the battery clean and dry.

When the vehicle is not going to be used over a long per iod
ol  t ime, disconnect the negat ive battery terminal .  ( l l  the
vehicle has an extended storage switch, turn i t  of f . )

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. lf 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 condilions,
adding distilled water may be necessary during the battery life.

s E L  1 9 1

t

)
,r/ "
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BATTERY

- No.mal batia.y
____- S{rloharad b.riarv

Chrti't| volrrt

I

Charting csr..nr

I

"_j:= Ch.rginf Yolt.g.

Ch|rgin' curr.nl

Ogr.rion ol ch.rt

How to Handle Battery (Cont'd)

SULPHATION
When a baftery has been left unattended for a long period of
time and has a specific gravity ot 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 GRAV]TY CHECK
1 . Read hydrometer and thermometer indications at eye level.
o When electrolyte level is too low, tilt battery case to raise it

for easy measurement.

2. Convert into specitic gravity at 20'C (68"F).
Examole:
o 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 temperalure is 0"C (32"F) and specific
gravity of electrolyte is 1 .210, converted specific gravity at
20'C (68'F) is 1 .196.
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BATTERY

Battery Test and Charging Chart
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BATTERY
Battery Test and Charging Chart (Cont'd)

. Chd( b.nary ryp. rnd
cb!.rmina th. F.cilLd
drrnnr urlllo rh. lolbwtnl
tab|.,

F i g .  1  O I S C H A R G I N G  C U R R E N T
(Lo.d re5t6r)

cui ienr (A)

2 8 8 1 9 R

46824A

55D23R

80D268

9 5 D 3 1 R

I 1 5 D 3 1 R

90

1 8 0

1 9 5

244

244

Tatr ul|ng load taata.

Fol low mrnut .crur ! r ' r
inr t rudion.  io chck and
d.t . rmr^G r l  ba[ary i l

Rrrd losd lrrtr. volt46
wh.n .p.citi.d dirch.rging
curr .n i  {Fl . l . r  ro Fi9.  I  )
l low3 rhrough bai t . ry lor

R..dy tor u.. Go to nlri ittp

EL-14



BATTERY

A SLOW CHARGE

Battery Test and Charging Chart (Cont'd)

F19. 2 lNlTlAL CHARGING CURRENT S€TT|NG lstow ch.rg. ,

\8ATTERY
\  TYPE

coN- \
VERTEO\
SPEC|F tC \
GRAVITY  \

c!

t!

tr
(D

cc

o

cc

o

cc

o ft

Bdow I . l0O
4.0
tA )

5.0
{a )

7.0
{A '

8.0
tA t

lo.0
(A t

1 4 . O

Chact banary ryp..nd drtrtmin th. ,p.citht currant uriq th.
tabl€ sho$rn abov?.
Aft r rtrrting chrgirE, sdjuttr.nt ol chrging clJrrrnt ir no!

CAUTION:
a. Set charging current to value specified in Fig. 2. lf charger

is not capable of producing specified current value, set its
charging current as close to that value as possible.

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

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

d. lf battery temperature rises above 60"C (140'F), stop charg-
ing. Always charge battery when its temperature is below
60"c (140"R.

Frs 3 ADOITIONAL CHARGE {Slow ch.rg.)

G o  I o  ' , C A P A C I I Y  T E S T , '

r 150 1 200

Chsrgc to,  5 hou.s Cha.g? lo r  4  hour r Charg!  tor  2 hourt

ar  'nr l r . r  charoin9

Dctarmrna Iniiral charcant currant trom
rp.citic arrvily .ct..ring to Fig. 2

.  Cha.gc b€rt . ry.

.  Ch.ck ch.rgan9 vol t .g.  30 mrnurcr  a l tcr
r ra. t inq tha bat la.y chrrgc

t 2  r o  l 5  v o l t r Salow l2 voltr or sbor€
1 5  v o l r 3

Conr 'nu.  !o cha.o.  to.
l 2  h o u . 5

C H E C K I N G  S P E C I F  I C  G R A V  I T  Y
Ralcr  to "Soacr l rc Gravrtv Chact '

Conduct addriional charga a! par

Fig 3. il nacaatary

G o  t o  , , C A P A C I T Y  T E S T ,
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BATTERY

A. STANOARO CHARGE

Battery Test and Charging Chart (Cont'd)
F is .4  lN tT lAL  CHARGING CURRENT SETT ING

lst.nd.rd ch.rerl

\BATTERY
\ TYPE

coN. \
V€RTEO\
SPEC|FTC \
GRAVITY  \

o o

c

I

r . 1 m  -  1 . 1 3 04 .0  tA t 5.0 {A) 6.0 {At 7.O tAl 9.O (a) 13 .O  tA l

1 .130  -  1 .160 3.O {At 1.0 tAt 5.0 {Al 6.0 tAt 8.0 (A) l  r .o  ta l

r . 1 6 0  -  1 . 1 $ 2.0 la) 3.0 {At 4 .0  (a ) 5.0 {At 7.0 (Al LO {A)

1. r  90  -  1 .220 2.0  (A l 2 .0  (a ) 3.0 tA) r.0 tA, s.0 (al 7 .0  (A t

Ch.ck b.tr.ry typ. 5nd dct.rmrn. rh..rifiad cu.r.nr rrint th. i.bl.

Altcr 3iarlrng cha.girE, adiu.tmGnt ol ch.rging cur.ant r. nol n.odta.Y.

CAUTION:
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. It charger is not capabte of producing specified

current value, set its charging current as close to that value as possible.
c. Keep bdtery away from open flame while it is being charged.
d. When connecting charger, conneci leads lirst, then tum on charger. Do not turn on charger first, as

this may cause a spark.
e. lf battery temperature rises above 6O"C (lril)"D, stop charging. Always charge battery when its tem-

perature is below 60"C (140"D.

Oatarhina ihit|.l charging curranl t.om

rp .c i t rc  g r .v i t y .  rc l . r r i .9  lo  F19.  4

Cha.g. b.ttrry lor S hou13

C T I E C K  I N G  S P E C I F I C  G R A V I T Y
R.t.r ro "Spacitrc Gravny Ch.ck"

Cor€uct addrt|onal charg?.3 Pcr

Fq 5 ,  i t  nccgrary

Go ro "CAPACITY TEST '

Fr9.  5 AODII IONAL CHARGE {Stt^d. .d charg.)

r 150 I 200

Ch.rgr  ro.  l  Shou.t
er  Inr t r . l  ch.r t rng

Chargc tor  3.5 hours
el  rnr t ia l  charg,ng

Chargc  lo r  2 .5  hour i

Go Io  . , cAPAc ITY  TEST ' '

EL.l6



BATTERY

C  O U I C K  C H A F G E

CAUTION:
a.
b.

c.
d.

Oo not use quick charge method on a bdtery whose specific gravity is les.s than 1.10O.
s€t initial charging curent to valr.p specified in Fig. 6. lf charger is not capable of producing spe
cified current value, set its charging current as close to that value as possible.
Keep battery away from open llame while it is being charged.
When connecting charger, connect leads tirst, then tum on charger. Do not turn on charger tirst, as
this may caus€ a spark.

e. 8e careful of a rise in battery temperature because a large current flow is required during quick-
charge operation.
lf battery temperaturc rises above 6O"C (1.10"D, stop charging. Always charge battery when its tem-
perature is below 6O"C (lrO'D.

f. Do not exceed the chargin-g time specilied 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 Excepl for North Europe

Engine SR2ODE GA16DE LD20tl SR2ODE GA16DE LD20rl
Type 46824R 28819R 95D31R 80D26R 55D23R 1  1 5 D 3 1  R

Capacity V-AH 1245 12-30 '12-80 't245 12-60 12-aO

Oaarrhina r^r t . l  chargrng curr ! .1 lat t rn9 and

chrrgrng rrmc l rom tp.cr f ic  g.avr ly ,  r l t l r r rng

ro Frg 6

G o  r o  " C A P A C I T Y  T E S T "

Battery Test and Charging Chart (Cont'd)

Frs .  6  lN tT lALCHARGING CURRENTSETTING ANo
CHARGI G TIME lorick chrrg.)

1 BATTE RY

\\ TYPE
\ \ - -

\  c u R  \
coN.  \  RENr
VERTED \AI
S P E C T F T C  

\
G R A V I T Y  \

c! (!

cD

i I C !

o o

_ t

3?
E

1 0  t A l 15  lA ) 20 (A) 30  (a ) 40 (a)

1  1 0 0  -  1 . 1 3 0 2.5 hour3

r .  r 3 0  .  1 .  t 6 0 2.O hour3

1 . 1 6 0  -  r  . 1 9 0

1 .190  -  1 .220

Above 1.220 O.75 hour i  (45 mi^.)

Ch.ck bartery typ€ and detcrmrn? th€ speci l jed current  utrng the lable

alrer  r rarr 'n9 cha.grh9,  adtur ih?. t  o l  chargrng curr€^l  r3 nor nacargfv
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STARTING SYSTEM

Wiring Diagram
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STARTING SYSTEM

Trouble-shooting
lf any abnormality is found, immediately disconnect battery negative terminal.
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STARTING SYSTEM - Starter -

Construction (Mitsubishi make)

M1T6681 (SR2oDE engine)

O Rear cover

O Metal rear cover

O Brush spring

O Brush

@ Brush holder

@ Field coil
O Armature

O Pack

@ Magnetic switch

@ Shitt lever

@ Gear case

@ Stopper prnion

@ Pinion shalt

@ Gear
'rt Hrnron

@ Bearing

@ Housing
(} Starter motor assembly
(t Gear case metal

EL-20



STARTING SYSTEM - Stader-

9q)0.3.31 424 (LlI2Oll engine)

wk
w$

FF.-,

@ /K:b@;-"

I@----.*

Construction (Cont'd) (BOSCH make)

O Armature assembly @ Dust capO Bearing
O Gear cass
O Bushing
O Pinion ass€mbty
@ wheel crown
O Plate

@ Armature lrame
@ Solenoid

@ shitt tever
O Pinion shatt
@ Brush

@ Rear cover

@ Field coil

@ Brush spring

O Brush spring guide

EL.21



STARTING SYSTEM _ StArtEr _

Bemoval and Installation
SR2ODE ENGINE

GA16DE ENGINE

LD2OII ENGINE

p N m 1rs-m. h. ru1y (

Dismantling (SR20DE, GA1 6DE)
REMOVING THE MAGNETIC SWITCH
o Disconnect the feed wire i rom the solenoid terminal  af  .
. Remove the screws if , securing the switch to the end hous-

ing O
o Li f t  the front end of the solenoid to disengage the plunger

from the engagemenl lever.  Remove the solenoid.

BEMOVING THE REAR COVER
o Take out the through bol ts.
o Remove the screws @, secur ing the rear cover Q and the

bruchplate i! , respecitvely.
o Remove the rear plate taking care lhat the brushplate does

not move f rom its place.
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STARTING SYSTEM _ Starter _
Dismantling (SR20DE, GA1 6DE) (Cont'd)
REMOVE THE BRUSH PLATE
o By means of a pliers, move the end @ of the brush springs

Irom the rear lo the left side of the brush. This is to release
the brushes from pressure.
Repeat the same operation for the rest of brushes.

o Take out the brush plate assembly.

REMOVING THE FIELD COIL AND THE ARMATURE
o Withdraw both the field coil and the armature at the same

time.

(SMODE engine)
Take care not to lose the ball located inside the planeting
assembly.  This bal l  is for bear ing the armature end.

Dismantling gear case
SR20DE engine
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STARTING SYSTEM _ Starter _

Magnetic Switch Check
Before starting to check, disconnecl battery ground cable.
Disconnect "M" terminal of starter motor.
Continuitv test.

Pinion/Clutch Check
1. Inspect pinion teeth.
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.
o lf it locks or rotales in both directions, or unusual resistance

is evident.  . . .  Reolace.

REDUCTION GEAR TYPE
3. Inspect reduction gear teeth.
o Replace reduction gear it teeth are worn or damaged. (Also

check condition of armalure shaft gear teeth.)

Continuily between Continurty Action

"S" lerminal and switch
DOOy

Yes o.K.
No Replace

"S" terminal and "l\,t"
terminal

Yes o.K.
No Replace

EL.24



STARTING SYSTEM _ Starter _

Srush spr ing

Brush Check
BRUSH
Check wear of brush.

Wear limit length:
Refer to S.D.S.

o 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.

o Not within the specif ied values...  Replace.

BRUSH HOLDER
1 . Perform insulation test between brush holder (positive side)

and its base (negative side).
Cont inui ty exists.  . . .  Replace.
Check brush to see if il moves smoothlv.
lf brush holder is bent. replace it: if sliding surface is dirty.
ctean.

i lv between brush holder and....
Negative brush
rsolat

Positive brush

Armature Check
1 . Continuity test (between two segments side by side).
o No cont inuiw.. .  Reolace.

2 .

EL-25



STARTING SYSTEM _ StaTteT _

Vnniar ctlipar

Armature Check (Cont'd)
2. Insulatron test (between each commutator bar and shafl).
o Cont inui ty exrsts.  . . .  Replace.

3. Check commutator surface.
o Rough . . .  Sand l ight ly wi th No.500 -  600 sandpaper.

Check diameter ol commutator.
Commutator minimum diameter:

Refer to S.D.S.
Less than speci f ied value.. .  Replace.

5. Check depth of insulating mold irom commutator suriace.
o Less than 0.2 mm (0.008 in) . . .  Undercut to 0.5 to 0.8 mm

(0.020 to 0.031 in)

Undercut procedures

Round IO.O2O. O.-->- 
^/

r{\\il rr,
\\\\r ' ////

Correc!

Sr
F ,  t e

rF:=

E1.26



STARTING SYSTEM - Starter -

Assembly
Apply h igh-temperature grease to lubricate the bearing, gears
and frictional surface when assembling the starter.
Care{ully observe the following inslructions.
Assembly at next order:
. Gear case

Pinion assembly and shi f t  lever,  musl be mounted together.
.  Ring and pinion shaft .
.  (sR20DE) Put the bal l  in i ts hole.
o Field coi l  and armature frame, must be mounted together.

Don' t  lock the holes of  screws.
o Armature f  rame.
o Brush holder.

Check the correct al ignment of  holes of  screws.
o Rear cover.
.  Magnet ic switch.

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

Type
M TSUBISHI BOSCH

t\.rf 1 T6 05 8 I M002T25481 9000.3 31424

Engine applied SR20DE GA16DE LD20rl

System voltage V 1 2

No load

Terrnrna voltage V t1 1 1 5

Current A [ra.x 88 50 [,,lore lhan 150

Bevolubon rpm
tulore than

3 000
5.600

Less than
4,500

Minimum diameter of comrnula-
l o r  mm ( rn ) 2 8 8 28  8  (1  134 ) 28 .9  (1 .138 )

Mrnimum lenglh of brush mm (in) 1 2 . 0 12  0  (4 .472 ) 7 (0 028)

Brush spring tens on N (kg, lb)
13.7 25.5
( 1 . 4  2 6
3 . 1  - 5 7 )

1 3 7
(1  . 4
3 . 1

-  2 .6
16.5  32 .0
( 1 . 7  -  3 . 3
3.7 - 7 .3)
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CHARGING SYSTEM

Wiring Diagram
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CHARGING SYSTEM

Troubleshooting
Before conducting an alternator test, make sure that the battery is fully charged. A 3o-volt voltmeter and
suitable test probes are necessary for the test. The alternator can be checked easily by relerring to the
Insoection Table.
Betore starting troubleshooting, inspec,t the fusible link.

WITH IC REGULATOR

l /Vrrh. l t . rn. to.  i id .  L r . rm;nel
groundad, Intcrnal  3ho7t occur i
whln + diod.  r i  3hoi t -crrcurtod.

|;;;;-l
I  burb Repl.ce I
I  end Proceed I-  - l ' . " r -"  I

\--6;;"*;l,/ 
lRepleco. I

) F"-"r"" "c;:l

E."*;;I-  - lo,  a.c.c I

- F;"d"-l
--F* _-l

-@
D-|;; ;d'cnc' l/ 

lR6elacs. I

---l;* __l

'SGe 4l  lor  grounding F termrnel .

( H  I T A C H  I

1 )
2l

Ur lully dr.n d brtr.ty.
Light : Cbrgt wrming light
A.C.G. : Alt.nrator p.rtr ax6pt lC lrguhtot
IC.RG : lC r.!ul or
O.K. : lC-rhrrtt.tor it in good @ndhbn.
Wbn r.aafiing "O.nrqad A.C.G.", rar|oy!
allarnatc tron r.lrida ||td ditaaxmbla, intpasr
|rrd corrrct or aapLc. fasltY prn!.
'Mrthod of ero{Ddirt F t.rmin.l {HITACHI mrkc
onlyl

Make suro connodor
(S, L) is connocted

3)

4)

M o r e  t h a n  1 5 . 5 V

1 3  r o  l 5 V
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CHARGING SYSTEM _ Alternator _

Removal and lnstallation

SR2ODE ENGINE

f q :  N  m  {Ko  m .  t l - l b )

GA16DE ENGINE

p l  r o  : r  t . 6 - p 1  1 2  i , , i

."-"'-E

Z | o !  a s .  s o
(4 .6  ,  6 .1
33 - 44) r?)

- - ' - . !

Q  r e - z r  t 1  6  2 1  1 p , i 5 t  
/ /

t )  N m  r r . t j m  a , b )
f )  rz  so  (38  s  r  27  37r  EEL0]3
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CHARGING SYSTEM _ Alternator _
Removal and Installation (Cont'd)

EL-31



CHARGING SYSTEM - Alternator -

Construction

SF2ODE ENGINE _ LR.19O-719
GA16DE ENGINE _ LR-18G735

(n
.eu'r6

,"d

*>d0
@shM*(v\

" .Y \\ .  . '  . i ,

,9

LII20[ ENGINE - 9120.335.000

@ Rear cover

O Voltage regulator

f,Q Brush

.9 Pulley

O stator

O Diode plate assy.

EL.32

O Vacuum pump
O Rotor
(D Front cover
@ Fan



CHARGING SYSTEM - Alternator -

Solder ing aron
{200W capacirv,

Disassembly
BEAR 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 iust bearing box section with a 2oGwatt soldering
iron.
Do not use a heat gun, as it can damage diode assembly.

Rotor Slip Ring Check
1. Cont inui ty test

o No cont inui ty. . .  Replace rotor.

2.  Insulator test
.  Cont inui ty exists . . .  Replace rotor.

3.  Check sl ip r ing for wear.
Slip ring minimum outer diameter:

Refer to S.D.S.

Brush Check
'L Check smooth movement of brush.

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

o Replace brush i f  i t  is  worn down to the l imit  l ine.

3. Check brush lead wire for damage.
o Damaged.. .  Replace.

4. Check brush spring pressure.
Measure brush spring pressure with brush projected
approximately 2 mm (0.08 in) f rom brush holder.

Spring pressure:
Refer to S.D.S.

o Not within the speci f ied values . . .  Replace.

Ohmmeter

Erush woar l imi t ing l ine

2 mm (0.O8 in)

EL.33



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.

1 . Continuity test
o No continuity.. .  Replace stator.

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

MAIN DIODES
r Use an ohmmeter to check condition of diodes as indicated

in chart below.
o lf any of the test results is not satisfactory, replace diode

assembly.

Ohmmeter probes
Continuity

Positive O Negative O
Positive diode plale Diode terminals Yes

Diode lerminals Positive diode plate No

Negalive diode plate Oiode terminals No

Oiode terminals Negative diode plate Yes

EL-34



CHARGING SYSTEM - Altemator -

Crolin .nia|| ,Dod.l

Brurh litt rvira

Stator Check (Gont'd)
SUB-DIODES
o Attach ohmmeter's orobe to €ach end of diode to check for

continuity.
o Continuity is N.G. ... Replace diode assembly.

Assembly
Carefully observe the following instructions.
o When soldering each stator coil lead wire to diode assem-

bly terminal, carry oul lhe operation as fast as possible.

REAR COVER INSTALLATION
1. Before installing front cover with pulley and rotor with rear

cover, push brush up with lingers and retain brush by
inserting brush lift wire into brush lift hole lrom outside.

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

EL€5



CHARGING SYSTEM - Alternator -

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

Type
LR190 -719 1R180 -735 I 120.335.000

HITACHI BOSCH

Engine SR2ODE GAl6DE LD20rl

Nomina rat ing V-A 1 2 - 9 0 1 2  -  8 0 1 2 - 9 0

Ground polari ty Negalrve

l\ ,4inimum revolut ion under no-load
(When 13 5 volts is applred) rpm

10500

Hot output current A./rpm
234300
63/2500
87/5000

2311300
63/2500
77l5000

16 .5 /1300
68.5/2500
B3/5000

Regulated oulpul vol lage V 1 4 . 1 14 .7

Minimum length ot brush mm (in) 6 0 (0 236) t  010.276) 10 0  {0 .39)

Brush spring pressure N (9, oz)
1 .000 3 .432
(102 350,

3 .60  -  12 .34)

1 .863 3 .040
(1S0 -  310,

6  70  -  10 .93)

1 . 9  ( 1 9 4 ,
6 84)

Slip nng minimum outer
orameler mm (1n)

26.0
(1  024) 30  6  (1 .20s ) 1s .3  (0  602 )
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COMBINATION SWITCH

Combination Switch/Check

REAR WIPER
AND WASHER

-wrpEa
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LIGHT
FNONT WIPER
AND WASHEF
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a]
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tq-Tfll

REAR WIPER AND
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til l-l
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HORN SWITCH
TURN
SIGNAL
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EL-37



COMBINATION SWTCH

SEL39OL

Replacement
o Each switch can be replaced without removing combination

switch base.

r To remove combination switch base, remove base anach-
ing screw and turn after pushing on rt.
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HEADLAMP - Without Daytime Light System and Dim-dip Lamp System -

t t f
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Wiring Diagram
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HEADLAMP - Daytime Light System -

Operation
After starting the engine with lhe lighting switch in the "OFF"
posi t ion, the headlamp low beam and clearance, tai l ,  l icense
and instrumenl i l luminat ion lamps automatical ly turn on. Light-
ing switch operations other than the above are the same as
conventional light systems.

Engine Wjth engine stopped Wrth engine running

Lighting switch
OFF 1 S T 2ND OFF 1 S T 2 N D

B c B c B c B c B c B c

Headlamp
High beam X X o X X o o X o X X o X X o o X o
LOW Deam X X X X x X X o X o o o X X X X o X

Clearance and tail lamp X X X o o o o o o o o o o o o o o o
License and instrument
il lumination lamp

X X X o o o o o o o o o o o o o o o

O: Lamp "ON"
X: Lamp "OFF"
El: Added functions

Schematic

]  G N I  T I  O N  S W I  I C I l
O N  o .  S T A R T

J  G N ]  T ]  O N  S W ]  I C I
S I A R T B A T T E R Y

a  7  9  5  t t  I
) ?  3

O A Y I I I l E  L ]  G I I
C O N  I R O L  U N ] T

L ] G N T I N G  S W ]  T C H

H E A O .

R f .

H ]  G H  A E A M
]  N D I  C A I O R

A L I E R N A I O R

L O 2  0  e n s i n e  m o d e  s

E x c c p t  L D z 0  e n g  i n e  n o d e  s

MEL675A
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HEADLAMP - Daytime Light System -

Wiring Diagram
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HEADLAMP - Dimdip lamp System -

Operation
When ignition switch is in the "ON" position with the lighting
switch in the "1ST" oosition. the headlamo low beam comes on
dimly to function as a clearance lamp. Lighting switch opera-
tions other than the above are the same as conventional fioht
svstems.

lgnition switch OFF or ACC ON

Lighting switch
OFF 1 S T 2ND OFF 1 S T 2ND

B c B B c B c B (. B c

Headlamp

High beam X X o X x o X o X X X X o X

Low beam X X X X X X X o X X X X X X X x o X

Dimp-dip
(Low b€am)

X x X X X X X X X X x X x X X X

Clearance and tail lamo X x X o o X X X o o o
License and instrument
illumination lamp

X X x o o X X X o o o

O: Lamo "ON"
X: Lamo "OFF"
Cl Added functions

Schematic

I  G N J  I ]  O N  S W J  I C H
0 N  o .  S T A R T A A I T E R Y

5  O ]  I 1 ' O ]  P  L J G H T  9
C O N  I R O L  U N I  I  

?

i t
] ?

L ] G I l T ] N G  S W J  T C H

T o  c  € a . a n c e ,  t a  i  I
I  i c c n s e  a m p s

HI GH 8EAI1
J  N O ]  C A I O R

MEL6/78
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HEADLAMP - Dimdip lamp System -

Wiring Diagram
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HEADLAMP - Headlamp Aiming Control-

Description
o The vert ical  direct ion of  the headlamp prolect ion can be adjusted l rom inside the vehicle to prevent

lhe headl ight beam axis f rom facing upward due to a change in the number of  occupants and load
condit ions in the vehicle.
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HEADLAMP - Headlamp Aiming Control-
Description (Cont'd)

lJp and down adjustrng screw

Armrng motor unt t

CIRCUIT OPERATION

IExample]
Aiming switch "0"
o When the aiming switch rs set to "0",  the motor wi l l  not start

because the power terminals are posi t ioned at the noncon-
ductive section ol lhe sensor's rotarv unit.

0
l
2
3

Aiming switch "O" -- "1"
o When the aiming switchis moved from "0" to "1",  power is

appl ied to the motor through the relay operated by the
sensor 's conduct ive secton. The headlamps wi l l  then move
in lhe "DOWN" direct ion.

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

o The power terminals wi l l  lhen be posi t ioned at the noncon-
ductive seclion, disconnecting the power tothe motor. The
motor lhen slops.

Aiming switch "1" - "0"
o When the aiming switch is moved from "1" to "0",  power ts

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" direct ion.

o When the rotary unit of the sensor moves from point B to
point  A, the motor wi l l  stop.
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HEADLAMP - Headlamp Aiming Control-
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HEADLAMP - Headlamp Aiming Control-
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Wiring Diagram
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HEADLAMP - Headlamp Aiming Control-

A
Cil

Light ing swr lch ls l

5r

ts EI'H)

mtri

mti

Troublediagnoses
SYMPTOM: Headlamp aiming does not operate.

E
Check 10A fse al luse block.
(Refer to "POWER SUPPLY
ROUTING." )

POWER SUPPLY CIRCUIT
CHECK (For aiming switch)
Check if 12 volts exist between
termina ls  O and aO.

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

GROUND CIRCUIT CHECK
FOR AIMING MOTOR
Check continuity between termi-
nals rj) and body grround.

Continuity exists ... O.K.

Bepair harness between aiming
motor and body ground.

POWER SUPPLY CIRCUIT
CHECK
(For aiming motor unit)
Check i l 12 volts exist between
terminats  'O,  @,  @,  @ and

o
Volt-
meter

termina Voltage [V]

Aiming
switch

posrtron

o Approx. 12 "0"

o "0"

.;\ Approx .  12 " 1 "

0 " 1 "

o Approx. 12
0

o Approx .  12 , .3 , ,

0 "3"

Check harness between aimjng
switch and aiming motor unit.
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HEADLAMP

PUSH Io

\

_@. PUSH
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Bulb Replacement
The headlamp is a semi-sealed beam type which uses a
replaceable halogen bulb. The bulb can be replaced from the
f ront compartment side without removing the headlamp body.
r 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 ol the

bu lb .
3.  Pul l  of f  the rubber cap.
4. Remove the headlamp bulb careful ly.  Do not shake or

rotate the bulb when removing it.
5.  Instal l  in the reverse order of  removal.
CAUTION:
o 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 aflect the pedormance of the
headlamp. Thus, the headlamp bulb should not be
removed from the headlamp reflector until just before a
replac€ment bulb is to be installed.

Aiming Adjustment
When performing headlamp aiming adjustment,  use an aiming
machine, aiming wall screen or headlamp lester. For operating
instructions of any aimer, it should be in good repair, calibrated
and used according to respective operation manuals supplied
with the uni t .
l f  any aimer is not avai lable,  aiming adjustment can be done as
Iollows:
For details, reter to the regulations in your own country.
CAUTION:
a. Keep all tires inflated to correcl pressures.
b. Place vehicle and tester on one and same flat surface-
c. See that there is noload in vehicle (coolant, engine oil filled

up to correct level and tull tuel 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
adiustment on vehicles equipped with headlamp aiming con-
trol.
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HEADLAMP

lJp and down adlustrng

Aiming Adjustment (Cont'd)
LOW BEAM
1 .  Turn headlamp low beam on.
2. Use adjusting screws lo perform aiming adjustment.
o First tighten the adiusting screw all the way and then make

adiustment by loosening the screw.

a. Adiust headlamps so that main axis of light is parallel to
center line ol 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.

c. Dotted lines in illustration show c€nter of headlamp.
"H": Horizontal c€nter line of headlamps
"W.": Distanc€ between each headlamp center
"L": 5,fi)O mm (196.85 in)
"C": 53 mm (2.09 in)

Vart icalcantgrlane
ahrsd of haedlamp,

Heighr o l  -

q$ = acceenere nrruce
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