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WIRING DIAGRAM

INSTRUMENT _PANEL

all
b—| N .
312 C B A / - @ - ~,
T .
A @ A I} [}
' F \
CONTRO&E%E»EB@:& -anas’ BRANCH TERMINAL :‘ : A
i71 PIN 30 2 SRED BOARD I =
: . B o o om0 o o 9 o
/
] GRY-YEL H
| ]
— Re— :
1GRY-YEL®
@ ]
2.5RED-BLK ® :®
- s
£ 6308 L agey]
® .
-------1 :
' H
hoAeE] Agﬁé '
[} [}
@) : :
snsnannd :
[ ]
[ ]
[ }
1GRY-YELg
2.5RED-BLK 35BLK .
10 RED .
H
GRY-YEL .
ﬁ B
N ~ I
e * | ALTERNATOR
\A X % WITH INTEGRAL
| > VOLTAGE
g REGULATOR
v STARTER RO, ¢
‘MOTOR o
X X i

PA4655E 1000000

7-1991




STARTING AND CHARGING

27-3

GENERAL DESCRIPTION

The starting and charging circuit is composed of the
battery, starting motor and the alternator.

The battery (12V) is of the sealed type which does not
require maintenance.

The starting motor consists of a DC motor powered by
the battery and a control and engagement solenoid.

By rotating the ignition key, voltage from the battery
supplies the windings of the motor, generating the elec-
tromagnetic forces which rotate the pinion of the motor
itself. At the same time, the solenoid is activated which
in turn actuates the mechanism engaging the pinion in
the ring gear of the flywheel, in this way rotating the
crankshaft.

The alternator recharges the battery during the normal
rotation of the engine: the shaft of the alternator, rotated
by the crankshaft via a drive belt, cuts the magnetic field
generated by the statoric windings producing AC cur-
rent. This is then transformed into DC by a bridge
rectifier with diodes and sent to recharge the battery.

A voltage regulator built into the alternator makes it
possible to maintain a constant voltage supply (approx.
12 V) for all the variations in the loading and rp.m. of the
engine.

FUNCTIONAL DESCRIPTION

When the ignition key is rotated in the ignition switch B1
right round to "STARTING", the windings of the starter
motor A11 solenoid are activated (pin 50) and the actual
motor is supplied with the voltage from the battery At
(pin 20), in this way starting the engine.

The DC supply generated by the alternator A3 is sent to
the battery A1, passing the motor A11.

The lines toward the various electrical systems of the
vehicle also start from here (see "Power Supply")

When the alternator is not rotating and therefore the
battery is not being recharged, a signal {(ground} is sent
to the instrument panel C10 and lights up the relative
warning lamp.

TROUBLESHOOTING TABLE

Component
Malfunction Test
Starting engine e | o | o A
Recharging engine . . B
Recharging warning lamp o | o c
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COMPONENTS AND CONNECTORS

‘Battery

Alternator, with integral voltage regulator

G318

654b

ED GRY-YEL + G308 9
T

® 10RY-YEL 2 65 -

10 RED'

e

Starter motor

Ignition switch

2.5RED-BLK + G5

() 25RFD-BIK 05

<
I

35 Bi.K-@
10 RED-

T0RN « 61350

250+ (655 .
® wen ()2

) 2eRID-BLK 8 4

® 2500 BLk - G52

Instrument panel

CRY-YEL » G308

() 16RY-YEL » 05 -2

Multiple connector

G5

2.5RED-—BLK-®
16RY- YEL-@

2.5R€D-BLK« CA11 )
1oRY—YEL = C A )

PA4655E 1000000

7-1891




STARTING AND CHARGING 27-5

Single connector G8
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LOCATION OF COMPONENTS
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. TROUBLESHOOTING

THE ENGINE DOES NOT START (the starter motor does not turn) TESTA
TEST PROCEDURE RESULT CORRECTIVE ACTION
A1 | CHECK BATTERY
@ > Carry out step A3

—-  Visually check the battery At for signs of damage; Also
check for 12 V between the two terminals

@ L 4 Carry out step A2

A2 CHECK GROUND
. > Recharge or replace the
~  Check that the negative pole of the battery (-} A1 is battery A9
grounded, both 'towards the engine", and "towards the NOTE: a malfunction of
body". : the hattery At may be

caused by an excessive
charge from the alterna-
tor A3. In this case re-
place the voltage regula-
tor built into the the alter-
nator itself (see also Test
B)

Restore wiring between

@ > battery A1 and grounds
G318 and G53b (BLK)

A3 CHECK VOLTAGE
» Carry out step A4

—  Check for 12 V at pin 30 of starter motor A11

@ > Restore wiring between
motor A11 and battery

A1 (BLK)

; (continues)
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THE ENGINE DOES NOT START (the starter motor does not turn) TEST A

TEST PROCEDURE RESULT CORRECTIVE ACTION

A4 CHECK VOLTAGE
> Check that the motor

~ Rotatethe ignition key tothe "STARTING" position and A11is correctly con-

check for 12 V at pin 50 of motor A11 nected to ground. If not,
check and if necessaty re-
place it. (See also "RE-
PAIR MANUAL. - MO-
TORS" - Group 05}

@ > Carry out step A5

A5 CHECK IGNITION SWITCH .
> Restore wiring between:
~  Withthe ignition key at the "STARTING" position, check - (TS) pin 50 of A11 and
for continuity between pins A and B of connector B of pin BA, across pin 1 of
B1 connector G5 (RED-BLK)

- (6V) pin 50 of At1 and
pin BA, across connecter
G8 (RED-BLK)

@ > Replace the ignition
switch B1
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THE ALTERNATOR DOES NOT RECHARGE THE BATTERY TESTB

NOTE: before performing this test, check that the alternator drive belt is not damaged {See "REPAIR MANUAL -
MOTORS"- Group 05}

TEST PROCEDURE RESULT CORRECTIVE ACTION

B1 CHECK ALTERNATOR
@ > Carry out step B2

~  Check for damage of the alternator A3. Ensure that
when the engine is running it supplies a constant 12V

to pin (+) and that it is correctly connected to ground
@ > Replace the alternator A3

or ohe of its component

. parts (rectifier, voltage

regutator, etc..)

B2 | CHECK VOLTAGE
> Replace battery A1

—  Withthe engine running, check that 12V reaches termi-
nal (+) of battery A%

@ > Restore wiring between
pin (+) of alternator A3
and the battery, across

the starter motor A11
(RED)
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"BATTERY RECHARGING" WARNING LIGHT ON INSTRUMENT PANEL TESTC
NOT WORKING

Note: The alternator however is recharging the battery. If not carry out previous test B.

TEST PROCEDURE RESULT CORRECTIVE ACTION

C1 CHECK GROUND

v

Carry out step C2

~  With engine running, check for a ground signal (0 V) at
pin B6 of instrument panel C10

Carry oyt step C3

C2 | CHECKWARNING LAMP

» Check and if necessary

~  Check for damage of the battery recharging warning replace the instrument
lamp, located on the instrument panel C10 panel C10

®® G

> Replace the warning lamp

C3 | CHECK GROUND

Restore wiring between:

~  With the engine running check for and ground signal - (TS) pin {-) of the alter-

{0 V) at pin (-) of alternator A3 nator and pin B6 of C10,
across pin 2 of connector

G5 (GRY-YEL)

- (6V) pin (-) of the alter-
nator and pin B6 of C10,
across pin C of connec-
tor G308 (GRY-YEL)

® ®

@ > Check and if necessary
replace the alternator A3
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® ENGINE COOLING
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WIRING DIAGRAM
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GENERAL DESCRIPTION

An electricfan permits an increase in the heat dissipation
of the engine coolant from the radiater.

A thermometric switch detects an excessively high en-
gine coolant temperature and switches on an electric
fan: the contact closes at 92 + 2 °C, and opens at 87
2°C.

NOTE: Models with automatic heating/ventilation
systemn with air conditioner are equipped with a two-
speed electric fan: the first is actuated when the condi-
tioning fan compressor is engaged when the vehicle is
at rest or when the temperature of the engine coolant is
at an initial level; the second speed cuts in 10 seconds
. after the first or at high temperatures.

N.B. The relative electric circuit is illustrated in the sec-
tion "Air conditioning - Engine electric fan control".

FUNCTIONAL DESCRIPTION

The electric fan P2 is supplied by battery voltage via fuse
G254 (40A) for the T.Spark models, and by fuse F14
(25A) in fusebox G 1 for the 6V model.

The relay H which controls the electric fan is turn-key
supplied and is excited by an ground signal originating
from thermai switch L6 which closes when the tempera-
ture of the engine coolant reaches 92°C: in this way relay
11 sends an ground to the electric motor which activates
the electric fan P2.

When the temperature falls below 87°C the contact
opens, the relay is deactivated and the electric fan stops.
NOTE: The connections with the heating/ventilation sys-
tem, which uses a part of this circuit are also indicated
in the chart, though it is connected differently as indi-
cated in the section "Air conditioning engine electric fan
control,

TROUBLESHOOTING TABLE
Component
Malfunction Test
@ G2 F14 (DFDIED

Electric fan does not start ° ° * ® A
(T Spark models)

Electric fan does not start . . * ® B
(6V maodel)
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