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-4 CHARGING SYSTEM — DESCRIPTION

DESCRIPTION

The alternator is a small, high—rpm, high— performance type with a IC regulator incorporated.
The IC regulator uses integrated circuits and controls the voltage produced by the alternator.
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PRECAUTION

Check that the battery cables are connected to the correct terminais.
Disconnact the battery cables when the battery is given a quick charge.
Do not perform tests with a high voltage insulation resistance tester.
Never disconnect the battery while the engine is running.
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CH-4 CHARGING SYSTEM — SYSTEM CIRCUIT
SYSTEM CIRCUIT
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S$T191 {(w/ BOSCH ARternator)

Ignition Switch
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OPERATION

When the ignition switch is turned ON, current from the battery flows from terminal L of the
alternator through the IC regulator to terminal E, causing the charge warning light to light up.
Then, when the engine is started, thevoltage output increases as the alternator speed increasss.
When the voltage output becomes greater than the battery voltage, current for recharging fiows
from terminal B. Simultaneously, voltage at terminal L increases and the potential difference
between battery and terminal L disappears, causing the charge warning light to go off. When the
voltage output exceeds the regulator adjustment voltage, the transistor inside the IC regulator
regulates the voltage so that the voltage from the alternator remains censtant.
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CHARGING SYSTEM — PREPARATION

PREPARATION .
SST (SPECIAL SERVICE TOOLS)
0928576010  Injection Pump Camshaft Baaring NIFRONDENSO:
Cone Replacer Rotor resr bearing cover
BOSCH:
Totor rsar bearing, Rotor
(g286—48011 Injection Fump Spline Shaft | NIPPONDENSC:
Puller Rectifiae and frame
08608—20012  Front Hub & Drive Pinion Baaring
Tool Set
e = e — e e
Rator front bearing
0982000021 Ahornator Resr Bearing Puller Rotor rear bearing
08820=00030  Afternator Rear Baaring Roplacer NIPPONDENSOC:
Rotor rear bearing
08820—-63010  ARernmtor Pulley Set Hut Wrench NIPPONDENSO:
Sat i Alternator pulley nut
o -
RECOMMENDED TOOLS
@ 03082—-00060 TOYOTA Blactrical Tester Sat
SPE, .
—t 08200=00010 Engine Adjust Kit
08905—00013 Snap Ring Plisrs NIPPONDENSO:
Ahersator washer for M/T
U —be
EQUIPMENT
Balt tension gauge
Torque wrench
Vearnler calipers Rotor {Sip ringl. Brush
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1.

(a)

{b)

{a)

{b)

ON—VEHICLE INSPECTION

]

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyta leval of aach cell.

" If insufficient, refill with distilled (or purified) water.

Check the specific gravity of each cell.

The specific gravity of the battery varies according to
whether the battery shape is Type A or Typs B as
shown in the illustration.
Standard spacific gravity at 20°C {88°F):

Type A 126 —1.27

Typs B 1.26 — 1.29
If the specific gravity is less than spacification, charge
the battary. -

CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES '
Check that the battery terminals are not loose or
corroded.
If the terminals are correded, clean the terminals.
Check the fusible link, H—fuses, M —fuse and fuses
for continuity.
Fusibls link:

MAIN 2.0L
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CHARGING SYSTEM — ON—VEHICLE INSPECTION

Alternator
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Fuse:
AM2 30A :
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ALT SENSING 1.5A lST‘lBﬂ
GAUGE 10A
IGN 7.5A

INSPECT DRIVE BELT

Visually check the drive belt ‘for excessive wear,
frayed cords ete.

if any defect has been found, replace the drive balt.
HINT: Cracks on the rib side of a drive belt are consid-
ered acceptabile. If the drive belt has chunks missing
from the ribs, it should be replaced.

Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kaf, 22 Ibf} of pressure.
Drive belt daflaction:
w/ A/C
New balt _
6 — 7 mm {0.24 — 0.35in.)
Used belt
29— 11 mm (0.35 0.43 in.)
w/o A/C
New belt
11 - 186 mm{0.43 - 059 in.)
Used beit
13 — 17 mm {0.51 — 0.67 in.)
if the belt deflection is not as specified, adjust it.
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CH-8

SSTB

EC0043 ECO0Q4 200564

CORRECT WRONG

Ratferancs;
Using SST, check ths drive belt tension.
SST A 09216-00021
SST B 08216—00030
Drive belt tension:
w/ A/C
New belt
686 — TB5 N (70 — BO kat)
Used belt
441 — B39 N (45 — 55 kagf)
w/o A/C ' '
New balt
688 — TBE N (70 — 80 kaf)
Usad belt
196 — 343 N (20 — 35 kgf)
If the belt tension is not as specifiad, &djuat it
HINT;
e “New belt” rafers to a bslt which has besen usad
less than & minutes on a running engine. '
®  "Used belt" refers to a belt which has been used
on a running engine for 5 minutes or more.
®  After installing a belt, check that it fits properly in
the ribbed grooves.
¢ Check with your hand to confirm that the belt has
not slipped out of the groove on the bottom of
the pulisy.
&  After installing a new belt, run the engine for
about 5 minutes and recheck the belt tension.

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

Check that the wiring is in good condition.

Chack that thers is no abnormal noise from the altar-
nator while the engine is running.
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CHARGING SYSTEM — ON—VEHICLE INSPECTION

Ammeter

Battery

e,
Lo J

Disconnect Wire
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B.
(a)
(b)
(c)

(d)

{a)

{b)

CHECK CHARGE WARNING LIGHT CIRCUIT

Warm up the sngine and then turn it off.

Turn off all accessories.

Turn the ignition switch "ON". Check that the charge
warning light is lit.

Start the engins. Check that the light goes off

If the light does not go off as specified, troubleshoot
the charge light circuit,

INSPECT CHARGING CIRCUIT WITHOUT LOAD

HINT: If a battery/alternator tester is available, con-

nect the tester to the charging circuit as per

manufacturer’s instructions.

If a tester is not available, connect a voltmeater and

ammeter to the charging circuit as follows:

®  Disconnect the wire from terminal B of the alter-
nator, and connect it to the negative (—) tester
probe of the ammaeter.

e Connect the positive [+) tester probe of the am-
meter to terminal B of the alternator.

¢  Connect the positive (+) taster probe of the volt-
meter to terminal B of the alternator,

®  Ground the negative (—) tester probe of tha voit-
meter,

NIPPONDENSO:
Check the charging circuit as follows:
With the engine running from idling to 2,000 rpm,
check the reading on the ammeter and voltmeter.
Standard amperage:
10 A or less
Standard voliage:
13.0 — 15.1 V at 26°C (T7°P)
13.5 — 14.3 V at 116°C {230°F)
If the voltmeter raading is mors than standard voltags,
replaca the |C regulator.
If the voltmeter reading is less than standard voltage,
check the IC reguistor and alternator as follows:
e  With terminal F grounded, start the engine and
check the voltmeter reading of terminal B.
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CH-11

10
e & V1214

131415
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(e}

(a)

(b}

e |f the voltmeter reading is more than standard
voltage, replace the IC regulator.

e If the voltmeter reading is less than standard
voltage, check the alternator.

BOSCH:
Check the charging circuit as follows:
With the engine running from idling te 2,500 rpm,
check the reading .on the ammeter and veltmeter.
Standard amperags:

B A or lass
Standard voltege: _

14.3 — 14.7 V at 25°C (77°F)

13.6 — 14.4 V at 130°C {266"F)
if the voltmeter reading is more than atandard voltage,
replace the IC regulator.
If the voltmeter reading is less than stundard voltage,
check the altesnator.

INSPECT CHARGING CIRCUIT WITH LOAD
With the engine running at 2,000 rpm, turn on the
high beamn headlights and place the heater blower
switch at “HI". '
Check the reading on the ammeter.
Standard amparaga:

30 A or more

If the ammeter reading is lass than the standard am-
perage. repair the altarnator.

HINT: If the battery is fully charged, the indication will
sometimes be less than standard amperage.
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CHARGING SYSTEM — ALTERNATOR(ST202)

ALTERNATOR

(8T202) | .
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

M/T

AlT
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Drive End Frame (Stator)
Bearing Cover
Rotor
Baarlﬁg Cover
{“ Bearing Cover
i
|
: Front Baaring
¢
"
e - |
e 1 |
Rear Bearing |
Brush Holder Cuvar e g oy I
Alternator Washer
Rear End Cove? ~~ S
T ;
Rectifier End Frame A Terminal lnaulator“h-..\“ [
Rubber Insulator 7 A é
" Rectifier Holder A iR @
IC Regulator - ___,- .'
Spring
Brush
Wire Clamp
Drive End Frame (Stator)
Bearing Cover
[
: Bearing Cover
I
L]
]
'
t
]
L
""‘-.\ '
Brush Holder = S ) i
Reaar Bearing !
ey 8 |
Brush Holder Cavei? - Kiternatie Washe.r
Rear End Cover - ,
T I
Rectifier End Frame Terminal Insuiatun - )
Rubber Insulstor e é ;
Rectifier Hoider [E30/ /A &
I . J S Q
I et )
C Regulator -
Seal Plata
Plate Terminal

Wire Clamp

ZHEH




CHARGING SYSTEM — ALTERNATOR(ST202) i

ALTERNATOR DISASSEMBLY

(See Components for Disassembly and Aﬁamhly}
1. REMOVE REAR END COVER
(a) Remove the nut and terminal insulator,

() M/T:

Remove the 3 nuts and end cover.

(c) A/T:
Remove the bolt, 3 nuts, piate terminal and end cover.
(d) Remove the wire clamp from the end cover.

' .2. RERMOVE BRUSH HOLDER AND IC REGULATOR
T M/ST

(8} Remove the 5 scraws, brush holder and IC regulator.

M/T ' (b) -Remove the brush holder cover from the brush holder.




GHAY CHARGING SYSTEM — ALTERNATOR{ST202)

A/T AT :

(a) Remove the brush holder cover from the brush holder.
P13572 o™
AT

(b} Remove the 5 screws, brush holder and IC regulator.

P13573
Zi01m2

(c) Remove the seal plate from the rectifier and frame.

3. REMOVE RECTIFIER HOLDER
(a) Remove the 4 screws and rectifier holder.

(b} Remove the 4 rubber insulators.
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CH-15

SST (C) ; insert

PHOS3a

4. REMOVE PULLEY

(a) Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specifiad torque.
SST 09820—-63010 s
Torque: 39 N-m (400 kgf-cm, 28 ft-lbf)

(b) Check that SST (A) is securad to the rotor shaft.

{e) Mount SST (C) in a vise.

{d) Insert SST (B} into SST (C). and attach the pulley nut to —

88T (C).

{8) To loosen the pulley nut, turn SST (A} in the direction
shown in the illustration.
NOTICE: To pravent damage to the rotor ghaft, do not
loosan the pulley hut more than one—half of a turn.

(f!¥ Remove the alternator from SST (C).

{g) Turn SST (B), and remove SST (A and B).

(h) . Remove the pulley nut and pulley.
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CHARGING SYSTEM — ALTERNATORI(ST202)

(b)

{c)

{d)

e .
o

REMOVE RECTIFIER END FRAME
Remove the 4 nuts. '

Using SST. remove the rectifier end frame.
SST 00286—48011

M/T:
Using snap ring pliers, remcve the alternator washer
from the rectifier end frame.

AT : 5 _

Remove the alternator washer from the rotor.

REMOVE ROTOR FROM DRIVE END FRAME
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CH-17

Cn]
s

Ohmmeter

Continuity

CHOTR4

CHIDZ3

P13432

ALTERNATOR INSPECTION AND REPAIR
Rotor

1.

(@)

)

INSPECT ROTOR FOR OPEN CIRCUIT"
Using an ochmmaeter, check that there is cdntinuity
between the slip rings.
Standard resistance:
2.8 — 3.0 O at 20°C (68°F)
If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND

Using an ochmmaeter, check that there is no continuity

between the slip ring and rotor.
If there is continuity, replace the rotor.

INSPECT SLIP RINGS
Check that the slip rings are not rough or scored.
i -rough or scored, replace the rotor.
Using a vernier caliper, measura thae slip ring diameter.
Standard diameter: ' '
14.2 — 14.4 mm (0.558 -~ 0.587 in.)
Minimum diameter:
12.8 mm (0.604 in.)
If the diamaeter is less than minimum, replace the rotor.

Stator (Drive End Frame)

1.

INSPECT STATOR FOR OPEN CIRCUIT
Using an chmmeter, check that there is continuity
between the coil leads. .

If there is no continuity, replace the drive end frame

msﬁmbw.

INSPECT STATOR FOR GROUND

Using an chmmeter, check that there is no continuity
batwesn the coil lead and drive end frame.

If there is continuity, replace the drive end frame
assembly.
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CHARGING SYSTEM — ALTERNATOR(ST202}

CrO4T4

noss

Brushes

{a)
{b)

(o)

(d)

(o)
()

INSPECT EXPOSED BRUSH LENGTH
Using vernier calipers, measure the exposed brush
length.
Standard exposed length:
10.5 men (0.413 in))
Minimum exposed langth:
1.6 mm (0.059 in.)
If the exposed length is less than minimum, replace
the brushes (M/T) or brush holder assembly (A/T).

M/T:

IF NECESSARY, REPLACE BRUSHES

Unseclder and remove the brush and spring.

Run the wire of a new brush through the spring and
the hola in tha brush holder, and insert the spring and
brush into the brush helder. -

Solder the brush wire to the brush holder at specified
exposed length. '
Exposed length:
10.5 mm (0.413 In.)
Check that the brush moves smoothly in the brush
holder. : -
Cut off the excess wire.
Apply insulation paint to the soldered area.
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Ohmmeter
I‘“‘Jo I Positive (+) \
O of— Termingl
i Rectifier
Terminal _

P13383

Negative (-)
Tarminal

Rectifiers (Rectifier Holder)

1.
(a)

(b)

()

(a)

(b)
(e}

INSPECT POSITIVE RECTIFIER

Using an chmmaeter, connect one taster probe to the
positive (+) terminal and the other to each rectifier
terminal.

Reverse the polarity of the tester probes and respeat
step (a).

Check that one shows continuity and the other shows
no continuity. ' '
If continuity is not as specified, replace tha rectifier
holder.

INSPECT NEGATIVE RECTIFIER

Using an chmmeter, connect ons taster probe to sach
negative {—) terminal and the other to each rectifier
terminal. s ‘

Reverse the polarity of the tester probes and repeat
step (a). . '
Check that one shows continuity and the other shows
no continuity. ' e

i continuity is not as specified, replace the rectifier
holder. '

1.

2.
(a)

INSPECT FRONT BEARING
Check that the bearing is not rough or worn.’

IF NECESSARY, REPLACE FRONT BEARING
Remove the 4 screws, bearing retainer and bearing.
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{b) Using a secket wraench and press, press out the baar-
ing. '

Sacket Wrench

(cy Using SST and a press, prass in a new bearing.
SST 09608 —20012 (09608 —00030)

{d) Install the bearing retainer with the 4 screws.
Torgue: 2.8 N-m {27 kgf-om, 23 in..Ibf)

3. INSPECT REAR BEARING
Check that the bearing is not rough or worn.

4. |IF NECESSARY, REPLACE REAR BEARING

{a} Using SST, remove the bearing cover {outside) and
bearing. '
SST 09820-00021
NOTICE: Be careful not to damage the fan.

{b) Remove the bearing cover (inside).
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(c) Place the bearing cover (inside) on the rotor.

(d) Using SST and a press, press in a new bearing.
SST 09820--00030 ;

() Using SST, push in the bearing cover (outside).
SST 09285-76010
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ALTERNATOR ASSEMBLY

{(See Components for Diiassembly and Assembly)
1. PLACE RECTIFIER END FRAME ON PULLEY

2. INSTALL ROTOR TO DRIVE END FRAME

B,

M/T . Upward 3. INSTALL RECTIFIER END FRAME

(ay M/T:
Install the alternator washer to the rectifier end frame.
NOTICE: Be careful of the altsrnator washer Installation
direction, ’

(b} A/T:

AT
Place the altarnator washer on the rotor.

(c) Using a 29 mm socket wranch and press, slowly press
in the rectifier end frame.




CHARGING SYSTEM — ALTERNATOR(ST202)

CH-23

SST (0) & Insert

PLOEGA

(d)

4.
(a)

{b)

()

C-(d)

(e}

(f)

(9)

Install the 4 nuts. .
Torqua: 4.5 N-m (48 kgf-cm, 40 in.-lbf)

INSTALL PULLEY .
Install the pulley to the rotor shaft by tightening the .
puliey nut by hand. - '

Hold SST {A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.
SST 09820-83010

~ Torque: 29 N-m {400 kgf-cm. 28 ft-Ibf)

Check that SST (A) is secured to the pulley shaft.

Mount 88T (C) in a vise. _ '
Ingsert SST (B) into SST (C), and attach the pulley nut to

SBT (C).

To torqus the pulley nut, turn SST (A) in the direction

* ghown in the illustration.

Torque: 110 N-m (1,125 kgf-cm, 81 H-.l)ﬂ
Removea tha altaernator from SST (C).
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P10

mM/T

Pt3647

210076

{(h} Turn SST.(B}, and remove SST (A and B).

5. INSTALL RECTIFIER HOLDER
{a} Install the 4 rubber insulators on the lead wires.
. NOTICE: Be carsful of the rubber insulators installation

direction. g

{b) Install tha rectifier holder while pushing it with the 4
SCrews. e
" Torque:
M/T: 2.0 N-m (20 kgf-cm, 17 In.dbf)
A/T: 3.1 N-m (32 kgf-cm, 27 in.Ibf)

8. INSTALL IC REGULATOR AND BRUSH HOLDER

M/T:
{a) Install the brush holder cover to the brush holder.
NOTICE: Be careful of the holder installation dirsction.

{b) Placs the IC regulator together with the brush holder
horizontally on the rectifier end frame. '
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{¢c) Install the 5 screws until there is 2 clearance of
approx. 1T mm (0.04 in.) between the brush holder and
iC regulator.

(d) Fit the brush hoider cover.

AST: :
(a) Piaca the seal plate on the rectifier end frame,

{b) Place the IC regulator and brush holder on the rectifier
end framae. ' .
NOTICE: Be careful of the holder installation direction.

{c) Install the 5 screws until there is a clearance of
approx. 1 mm (0.04 in.) betwesn the brush holder and
IC regulator. i

(d) Pilace the brush holder cover on the brush holder.
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7. INSTALL REAR END COVER

(ay M/T:
Install the end cover with the 3 nuts.
Torque: 4.5 N.m (48 kgf-cm. 40 in.-Ibf)

P13545
10074

by A/T:
Install the end cover and plate tarminal with the bolt
and 3 nuts.
Torgue: ]
Nut: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)
Bolt: 3.8 N-m (40 kgf-om, 35 in.-Ibf)

{(c) Install the terminal insulator with the nut.
Torgue: 4.1 N-m (42 kgf-em. 368 in.-Ibf)

8. CHECK THAT ROTOR ROTATES SMOOTHLY
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ALTERNATOR o
(ST191/NIPPONDENSO) s
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY )

Drive End Frame [Stator)

Bearing Cover
Rotor

Bearing Cover

o ————— -

-

T !..1
Brush Holder ~~w_ | :
B o ‘;"-,‘_ Rear Bearing :
rush Holder Cover ™~ ,
S Alternator Washer
- S ) 1
- ]
) p__Terminal “~~_ :
7 Insulator . ""'-.._ﬁ |
Rectifiar End Frame \ ™l
Wire Clip )
Rectifier Holder id -
IC Regulator 5.
Brush @
Spring

P13538

Rear End Cover

21165

ALTERNATOR D’ls_‘AsSEMBLY |

(See Components for Disassembly and Assembly)
1. REMOVE REAR END COVER
(a) Remove the nut and terminal insulator. .

{b} Remove the 3 nuts and end cover.
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2. REMOVE BRUSH HOLDER AND 1C REGULATOR
{8) Remove the b screws, brush holder and IC regulator.

{b) Remove the brush holder cover from the brush holder.

3. REMOVE RECTIFIER HOLDER
{a) Remove the 4 screws and rectifier holder.

(b) Remova thae 4 rubber insulators.

4, REMOVE PULLEY

(a) Hold SST (A) with a torque wrench, and tighten SST
(B} clockwise to the specified torque,
S8T 09820-63010 '
Torque: 30 N-m (400 kgf-om. 29 ft.lbf)

(b) Check that SST (A) is secured to the rotor shaft.

P13507
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(¢) Mount SST (C) in a vise.
(d) Insert SST (B) into S8T (C), and attach the pulley nut to
88T (C).

(@) To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration. "
NOTICE: To prevent damage to the rotor shaft. do not |
loosen the pulley nut more than one—half of a turn.

(f} Remaove the alternator from SST (C).

(g} Turn SST (B). and remove SST (A and B).

{h) Remove the pulley nut and pulley.

‘8. REMOVE RECTIFIER END FRAME
(a) Remove the 4 nuts and wire clip.
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®" No Continuity

{b) Using SST. remove the rectifier end frame.
SST 02286—46011

{c) Using snap ring pliers, remove the alternator washer
from the rectifier end frame.

6. REMOVE ROTOR FROM DRIVE END FRAME

ALTERNATOR INSPECTION AND REPAIR
Rotor

1. INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the slip rings. : '
Standard resistance:
2.8 — 3.0 O at 20°C (68"F)
If thers is no continuity, replace the rotor.

2. INSPECT ROTOR FOR GROUND
Using an chmmaetaer, check that there is no continuity
betwasn the slip ring and rotor.
If there is continuity, replace the rotor.
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3. INSPECT SLIP RINGS
{a) Check that the slip rings are not rough or scored.
{f rough or scored. replace the rotor.

(b) Using a vernier caliper. measurs the slip ring diameter.
Standard diameter:

14.2 — 14.4 mm (0.668 — 0.567 in.)
Minimum diamster: '
12.8 mm {0.504 in.}
i If the diamater is less than minimum, replace the rotor,

Stator (Drive End Frame)

1. INSPECT STATOR FOR OPEN CIRCUIT &
Using an chmmeter, check that there is continuity
betwean the coil leads.

If there is no continuity, replace the drive and frame
assambly. '

Pl

2. INSPECT STATOR FOR GROUND
Using an chmmeter, check that there is no continuity
betwesen the coil lead and drive end frame.
- If there is continuity, replace the drive end frame
assembly. '

| Brushes

1. INSPECT EXPCSED BRUSH LENGTH
- Using- vernier calipers, measure the exposed brush
length. : '
' Standard exposed length:
10.5 mm (0.413 in.)
Minimum exposed length:
1.5 mm (0.058 in.)

If the exposed length is less than minimum, replace
the brushes.
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Ohmmetar

Terninal

Rectifier
Terminal [}

2.
{a)
{b)

(c)

{d)

(e)
()

1.
(a)

{b)
(c)

- (a}

{b)
(c)

IF NECESSARY. REPLACE BRUSHES

Unsolder and remove the brush and spring.

Run the wira of a new brush through the spring and’
the hole in the brush holder, and insert the spring and’
brush into the brush holder.

Solder the brush wira to the brush holder at specified
sxposed length. o
Exposad length:
10.5 mm {0.413 in.}
Check that the brush moves smoothly in the brush
holder. . -
Cut off the excess wirs. :
Apply insulation paint to the soldered area. .

Ractifiers (Rectifier Holder)

INSPECT POSITIVE RECTIFIER

Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier
terminal. . )

Reverse the polarity of the tester probas and repeat
step (a). _

Check that one shows continuity and the other shows
no continuity. ' S

if continuity is not as specified. replace the rectifier
holder. :

INSPECT NEGATIVE RECTIFIER '

Using an chmmetar, connect one tester probe to each
nagative {—) terminal and the other to each rectifier
terminal. B I '
Reverse the polarity of the tester probas and repeat
step (a).

Check that ons shows continuity and tha cther shows
no continuity. | _

If continuity is not as specified, replace the rectifier
holder.
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Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

. JF NECESSARY., REPLACE FRONT BEARING
(a) Remove the 4 screws, bearing retainer and bearing.

g

(b) Using a socket wrench and press, press out the bear-
ing.

POOTOG §

(¢) Using SST and @ press, press in a new bearing.
SST 09608~ 20012 (09608—-00030)

(d) Install the bearing retainer with the 4 screws.
Torque: 2.8 N-m {27 kgf-cm. 23 in.-Ibf)
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3.

(a)

(b}

(c}

(d)

. {e)

INSPECT REAR BEARING
Check that the bearing is not rough or worn.

IF NECESSARY, REPLACE REAR BEARING

Using SST, removse the bearing cover {outside) and
bearing.

SST 09820—-00021 ;

NOTICE: Bo careful not to damage the fan.

Remove the bearing covar (inside).

Place the bearing cover (inside) on the rotor.

Using SST and a press, press in a new bearing.
SST 09820—-00030

Using SST, push in the bearing cover {outside).
SST 09286—-76010
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CH-35

ALTERNATOR ASSEMBLY

{See Components for Disassembly and Assembiy)

1.

2.

(a)

(b)

(e)

PLACE RECTIFIER END FRAME ON PULLEY

INSTALL ROTOR TO DRIVE END FRAME

INSTALL RECTIFIER END FRAME

insert the alternator washer into the rectifier end
frame. . _

NOTICE: Be carsful of the altarnator washer installation
direction.

Using a 29 mm socket wrench and press, slowly press
in the rectifier end frame.

Install the wire clip and 4 nuts.
Torque: 4.5 N-m (46 kgf.cm, 40 in.1bf}




CH-36

CHARGING SYSTEM — ALTERNATOR(ST121/NIPPONDENSQ)

4.
(a)

{b)

{c)

{d)
{e)

)

{9)

(h)

INSTALL PULLEY
Install the pulley to the rotor shaft by tightening the
pulley nut by hand.

Held SST (A) with a torgue wranch, and tighten SST
(B) clockwise to the spacified torque.

SST 09820-63010 o

Torque: 38 N-m (400 kgf-cm, 29 ft-Ibf)

Check that SST (A) is secured to the pullay shaft.

Mount SST (C) in a vise.
Insert SST (B) into SST (C). and attach the pulley nut to
S8T (C).

To torque the pulley nut, turn S8T (A) in thé direction
shown in the illustration. '
Torgue: 110 N-m {1.125 kgf-cm, 81 ftlb¥)

Remove the alternator from SST (C).

Turn SST (B), and remove SST (A and B).



CHARGING SYSTEM — ALTERNATORIST191/NIPPONDENSO)

CH-37

P1541

5.
{a)

- b)

(a)

(b)

(<)

INSTALL RECTIFIER HOLDER

Ingtall the 4 rubber insulators on the lead wires,
NOTICE: Be careful of the rubber insulators installation
direction.

Install the rectifier holder while pushing it with the 4
SCTaws.
Torque: 2.0 N-m {20 kgf.em. 17 In.-|bf)

INSTALL IC REGULATOR AND BRUSH HOLDER

Install the brush holder cover to the brush holder. .
NOTICE: Be caraful of the hoider installation diraction.

' Placa the IC regulator together with the brush holder

horizontally on the rectifier end frame.

Install the & screws until there is a clearance of
approx. 1 mm (0,04 in.) between the brush holder and
IC regulator.
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(d} Fit the brush holder covar.

7. INSTALL REAR END COVER
{a) [nstall the end cover with the 3 nuts.
Torque: 4.6 N-m (48 kgf-cm, 40 in.-1b¥)

{b) Install the tarminal insulator with the nut.
Torque: 4.1 N-m {42 kgf.cm. 38 in.1bf)

8. CHECK THAT ROTOR ROTATES SMOOTHLY
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 ALTERNATOR
(ST191/BOSCH) .
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Spring Drive End Frame Assembly
Washer Spacer

Ring |
@ é Drive End Shield

Wire Harness

Bracket
Assembly Regylator and

Brush Assembly

Rear End Cover

P1TH43

ALTERNATOR DISASSEMBLY T
(See campon;ntt for Disassembly and Assembly}

1. REMOVE REAR END COVER -
Remove the 4 nuts and rear end cover.

PITSXS

2. REMOVE REGULATOR AND BRUSH ASSEMBLY
(s} Remove the 2 screws.

PLTS6
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FiTsen

(b}

3.

4.

{a)
(b)

@)
(b)

Using a scrawdriver, pry the regulator assembly away
from the stator assembly as shown.

NOTICE: Pull the regulator assembly away only In the
dirsction shown.

REMOVE STATOR ASSEMBLY
Remove the 4 bolts, wire hamaess bracket and stator
assembly.

REMOVE FITTING RING

'REMOVE PULLEY

Mount the rotor in a soft jaw vise.
Remove the nut, spring washer and pulley.

REMOVE ROTOR
Using a press, press out the rotor.
Remove tha spacer ring.
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CH-41

Positive {+)
Terminal

-Rectifier

Ohmmeter

" Terminal

ALTERNATOR INSPECTION AND REPAIR

SHOT1—00.

Rotor

(b)

INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
betwaen the slip rings.
Standard resistance:
23 - 2.9 Q st 20°C (68"F)
If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND

Using an chmmater, check that there is no continuity
bstween the slip ring and rotor.

If thers is continuity, replace tha rotor.

INSPECT SLIP RINGS
Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor.
Using a vernier caliper, measure the slip ring diameter.
Standard diametenr: -
12.0 mm (0.472 In.)
Minimum diamater: '
10.5 mm (0.413 in.)
If the diameter is less than minimum, replace the rotor.

Stator Assembly

1.
(@)

(b)
(c)

INSPECT POSITIVE RECTIFIER

Using an ochmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier
terminal. :

Reverse the polarity of the taster probes and rapsat
step (a).

Check that one shows continuity and the other shows
no continuity.

i continuity is not as specified, replace the stator
assembly. '
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Negativa (-)
Terminal

A
el & =
i =

Chmmeter

P17533

Continuity

Ohmméter

F175480

PITEE

2.
(a)

(b}

.

INSPECT NEGATIVE RECTIFIER

Using an ochmmeter, connect one tester probe to @ach
negative {—) terminal and the other to each rectifier
terminal.

‘Reverse the polarity of the tester probes and repeat

step (a).

Check that one shows continuity and the other shows
no continuity.

if continuity is not as specified, replace the stator
assembly.

INSPECT STATOR FOR OPEN CIRCUIT

Using an chmmeter, check that there is continuity
betwsen the ractifier terminals.

If there is no continuity, replace the stator assembly.

Brushes

INSPECT EXPOSED BRUSH LENGTH
Using vernier calipers, measure the exposed brush
length.
Standard sxposed length:
10.0 — 11.0 mm {0.394 — 0.433 In.)
Minimum axposad length:
5.0 mm {0.197 in.)
If the exposed length is lass than minimum, replace
the regulater and brush assembly.

Bearings

1.

INSPECT FRONT BEARING
Check that the bearing is not rough or worn,
If necessary, raplace the drive end frame assembly.
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CH43

" CHIORS

CHO201

2.

(a)

(b}

INSPECT REAR BEARING
Check that the bearing is not rough or worn.

IF NECESSARY, REPLACE REAR BEARING
Using SST, remove the bearing.
SST 09820—-00021

‘NOTICE: Be carsful not to damage the fan.

Using SST and a press, press in a new bearing.

~ ST 08285—76010 -
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(a)

{c}
{d)

3.

(b)

ALTERNATOR ASSEMBLY

{See Components for Disassembly and Assembly)

INSTALL ROTOR :
Ising SST and a press, press in the rotor.
SST 09285-76010

INSTALL PULLEY

Mount the rotor in a soft jaw vise.

Slide the spacer ring onto the rotor shaft.

NOTICE: Be careful of the spacer ring instaliation direc-
tion.

Slide the pulley, spring washer onto the rotor shaft.
Install and torque the nut.
Terque: 65 N.m (663 kgf-om, 48 ft-1bf)

INSTALL FITTING RING
Align the protrusion of the fitting ring with the hous- -
ing groove of the stator assembly, and install the
fitting ring.

INSTALL STATOR ASSEMBLY

Install the stator assembly and wire harnass bracket
with the 4 bolts.

Torque; 5.0 Nm (51 kgf.om, 44 in.-1bf)
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B. [INSTALL REGULATOR AND BRUSH ASSEMBLY

(a) Ensure that the 2 claws of the stator assembly have
been engaged by the brush assembly shoulders and
that the brushes ara contacting the shaft.

(b) Install the brush assembly to the stator assembly.

(¢} Ensure that terminais (A) and (B) are contacting sach
other.
NOTICE: Never atiempt to install the brush assembly
from any other direction than that shown.

(d) Install the 2 screws.
Torque: 2.0 N-m {20 kgf-cm, 18 in.-Ibf)

6. INSTALL REAR END COVER
(a) Install the rear end cover with the 3 nuts.
Torque: 4.5 N-m {48 kgf-cm. 40 Irl.-_lb'l‘)

(b) Instali the nut to the terminal B.

7. CHECK THAT ROTOR ROTATES SMOOTHLY
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SERVICE SPECIFICATIONS

SERVICE DATA

Specific gravity

1.26 - 1.27

Battery. _ at 20°C (88°F)
Drive beit Defiection w/ 98 N (10 ket, 22.0 Ibf)
w/A/C Newbelt | 6 — 7 mm {0.24 — 0.35 in)
Used belt | 9 — 11 mm (0.35 — 0.43 in)
w/o A/C Newbeit | 11 — 15 mm (0.43 — 0.69 in)
Usedbet | 13 — 17 mm {0.51 — 0.67 in)
Tonsion (Reference) w/A/C Newbeit | 886 — 786 N (70 — BO kgf)
. Used beit | 441 — 539 N (45 — 55 kof}
w/oA/C Newbelt | 688 — 785 N (70 — 80 kgh
Used beit | 196 — 343 N (20 — 35 kgf)
Alternator NIPPONDENSO:
Rated output (ST202) M/T [ 12V 70A
AT | 12v B0A
Rated output (ST191) 12V 70A
Rotor coil resistance 28-300Q _ .
Slip ring dimeter STD | 142 — 14.4 mm (0.569 — 0.567 in).
) Limit | 12.8 mm (0.504 in)
Brush exposed length : STD | 10.5 mm (0.413 in)
Limit | 1.5 mm {0.069 in)
BOSCH:
Rated output 12V 70A
Retor coil resistance 23—-2980Q
Slip ring diameter STD | 12.0 mm (0A72 in)
Limit | 10.5 mm {0.413 in)
Brush exposed length STO | 100 — 11.0 mm (0.384 — 0.433 in)
Limit | 6.0 mm (0.187 in.) .
Alteroator NIPPONDENSO: T
reguiator " Regulating voitage st25°C(77°F) | 138 - 184V
at 115°C (239°F) | 135 — 143V
BOSCH:
Regulating voitage at25°C(77T°F) | 143 — 147V
at 130°C (266°F) | 13.8 — 144V
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TORQUE SPECIFICATIONS (NIPPONDENSO) 5
Part tightenad MN-m kgf-om ft-Ibf
Bearing cover x Drive end frame 2.6 27 23 irslbf
Rectifier end frame x Drive end frame 45 45 40 in.Ibf
Alternator pulley x Rotor 110 1,128 :] ]
Rectifier holder x Coil ksad on rectifier snd frame (ST202) M7 2.0 20 17 irlbf
A/T 31 a2 27 in- bt
Rectifier holder x Coil lead on rectifier and frame (ST181) 2.0 20 17 in-lbf
Rear and cover x Rectifiar holdar 4.5 48 40 in-Ibf
Plate terminal x Rectilier holder {3T202 A/T only) Nut 45 48 A0 in-lbt
Bch 38 40 45 in-lbf
Terminal insulator x Rectifier holder 4.1 42 38 in-lbf
emdne ok
TORQUE SPECIFICATIONS (BOSCH)
Part tightenad N-m kgf-cm ot
Alternator pulley x Rotor 85 €63 48
Stator assembiy X Drive end shiald 3.0 51 44 in.-ibt
Reguiator and Brush Assembly x Stater Assembly 0 20 18 in-ibf
Raar end cover X Stator assembly 4.5 46 40 fn.-Ibf




Gl CHARGING SYSTEM — SERVICE SPECIFICATIONS

—MEMO -










