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ENGINE IGNITION, STARTER, CHARGING

WARNING:

a. Do not touch positive and
negative battery poles simuilta-
neously with bare hands.

b. When starting engine with
jumper leads through auxiliary
battery, source voltage should
not exceed 12V,

INSPECTION

a. Check that battery does not leak
acid and/or has no cracks in its
outer case.

b, Check that battery top is ciean
and that contacts are free from
oxidation,

c. Check terminal clamps for
tightness, 10 ensure efficient contact

CLEANING

a. Clean battery 1op, post and
clamp using 3 solution of water and
sodium bicarbonate.

b. Prior to installing ciamps, coat
with the specified type of grease
{REINACH-E10 Tacl.

VOLTAGE TEST

1. Check the voitage at the battery
terminals at regular intervals in
order t¢ confirm correct calibration
of the voltage regulator.,

2. The voltage value, read at the
battery terminals, should be between
13.7V and 14.7V, with the engine
running at 3.000 r.p.m.

3. In particular, check that the
minimum value with engine hot ioads
connected {at least full beam} or
maximum value with engine cold,
loads disconnected are observed.
4. |f the values obtained are not
within the specified range, it will
be necessary 1o check the com-
ponents of the electrical system.

BATTERY CHARGE CHECK

1. Allow the battery to rest for a1
least two hours then measure the
open circuit voltage with the negative
terminal disconnected so as to
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BATTERY

prevent dispersion inta the electrical
system.

2. The battery is flat if a value of
less than 12,30V is recorded,

3. The charge condition of a
battery may be evaluated approxi
mately on the basis of the following
table.

3. Once recharging has been accom
plished, check the battery voltage
again at least two hours subsequent
to concluding recharging.

Voltage st
the terminalz
v

12.30 50
12.36
1242
12.48 75
12564
12,60
12.66 100
12.70

CAUTION :

It is advisable to use a digital voit-
meter which has the advantage of a
reading 0 a hundredth of a volt
(range of measurement 0-20V), be-
sides low absorption.

CHARGE

1. Torecharge, work with 2 current
equal (in A) to approximately 1/20
of the battery capacity {given in Ahj}
or equal to approximately 1/100 of
the plate current.

2. Recharging is considered accom-
plished when the battery voltage
varies less than 0.05V for twe
consecutive readings with a pause of
one hour between them. Duration of
recharging is in direct proportion te
charge condition of the battery

CAUTION:

Check that the temperature aof the
electrolyte during recharging does
not exceed S50°C, nor the voltage
16.5V.

05~-2

CAUTION:

Maintenance free batteries do not
have top up plugs. Some of them may
have a cover which may be opened
only in an emergéncy to bring the
electrolyte up to level with distilled
water when the maladjusted voltage
regulator (toa high voltage) has
caused excessive water consumption.

GENERAL SAFETY
REGULATIONS

1. Lead acid sturage battsries
(especially in charging) generate an
explosive mixture of hydrogen and
oxygen. It is therefore necessary to
adhere to specific safety requlations
to avoid causing harm to persans
or vehicle.

2. Recharging site should be suffi-
ciently aired for dispersion of any
gases produced.

Forced ventilation is essential in
small rooms,

3. Acid shoiild be handied with
extreme care and protective ciothing
- rubber gloves and anti-acid apron
used to safeguard clothes and body,
always wear safety goggles.

4. When mixing acid with water
(for exarmnple when diluting an acid
that has too high a density) it is of
the utmost importance 1o pour the
acid slowly into the water (never
vice-versal.

5. Do not use metal funnels and
containers; use glass or plastic jugs
and funnels, ensuring that they are
perfectly clean.

6. Never approach or inspect bat
teries with a naked flame (match or

lighter).
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ELECTRICAL SYSTEM
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ENGINE IGNITION, STARTER, CHARGING

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

Components
| i Electranic B Tamperature
Starter M‘Iotr:ulor Oistributor m;'odu ;‘m Spark plug advance sengor
contrel unkt (ignition;
116.46.05.050.00 119.12.05.080 00 116.698.05.011.00 116.87 85 079,00 | 118.11.05,106.00 116.69.05.012.00 113.10.05.372 00
BOSCH BOSCH (2} BOSCH BOSCH | SILVER LODGE BOSCH (2)
0.001.311 139 0.120.485.905 906 0.237.322.001 0,221 800.002 HL-E 0.227.921.001
GF =12V.1 5CV K1—=14V65A21 m:g 195.50.05 012.00
195 46 05 080.00 T 11°7C BOSCH (3)
BOSCH {3} 0.227.821.036
0.120.488103 |
11) Integral slectronic voltage regulator
12) For 2500 angine {C13.11)
13) For 3000 engina |01 .24)
Battery
Voitage (V) 12
Capacity (An) 70
Qischarge rabing  (A) 380
GENERAL SPECIFICATIONS
Fiuids and Lubricants
Description Type Recommended producta Qanlity
Battery terminal GREASE Greass REINACH: E10 Tac | s necessary
Part No. 367169612 i
&W Size 3‘{
Lold. Cmai(ia, 6?5
Ll
L]
Resetve capacity M, (2O
Apni 1987 05-6 4 384 300O0000Z



ENGINE IGNITION, STARTER, CHARGING

STARTING

BOSCH STARTER

1 Dust eactuger

2. Remining nng

3. Bush

4. Commutaior ane suppun
5. Brush carrier

& Brush spring

7 Field winding lerma:

8 Brush

9. Yoke
10, Solenod

PA384300000000 0s5-7

11 Fork

12 Rubber piste

13. Backing plate

4, Armature

15. Staner diive

16. Bush

17. Pinign sicp nng
18 Drove and suppor
18 Bush

March 1986



ENGINE IGNITION, STARTER, CHARGING

DISASSEMBLY

f. Take off wwo positive brush-
es @ from carrier @ and remove
carrier with two negative brush-
es @atlachad.

Clamp starter in vice provided with soft |jaw
linars.

a. Back off two capscrews @
retaining dust cover @ 10 commu-
1ator end support @

Remove dust cover,

4. Tie bolts

4 Drive end supporn

£, Commutator eng support
6. Yoke

1. Positive brushes
2. Brysh carrier
g Using & plastuc maliel, remove com- 3. Negative brushes

mutator end support @ from yoke @

T Lapscraws

2. Dust cover

4. Commulaior 8nd suppor g Back off nut retaiming tieig
winding terminal 1o solenoid
terminal @

Take off yoke (3) with field winding

L Remove rear retaining nr.g@ugm ar- attached.

mature shaft and shims (2) for pinion ac

justment.

€. Back off two nuls retaining tie bolts (3 ;
te drive suppon @ and commutalor eng
suppart @ to yoke @

1. Commylator end supporn
2. Yoke

6. Take ioad off brush spnngs (1) using
2 screwdriver as shown.

1. Solenoid

2. Fisld wanging lerminal
I Retaining nng 3. Yoke
2. Shims

n. Remove three m@ relaining
solencid (2) to drive end support (3)
Remove solenaid.

1. Brush sprngs

05-8 )
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ENGINE IGNITION, STARTER, CHARGING

. Clamp armature in vice provided with
soft jaw liners.

Using a special tubular box wrench, release
pinion s0p ring (1) from retaining ring (2
m. Using sultable pliers remove retaining
ma@hom armature shaft.

Remave pinion slop ring.

1 Remove rubbe: pad (1) witn plate
i Back off bolt @ acting as pivot for
engagement lork.

"
¢ Back off heig winding sciews @nn
yoke @ and remove winding.

1. Rubber pad
2. Bolt

k. Hemove armalure @ together wilt
starter drive (3 and fork iever (1)

1. Fleio winding

2. Yoke
1. Pinlon stop 1ing
2. Retaining nng
p. Il necessary, remove Lushes from
commulatar end supporn and dnve end
n.  Remove staner drive @ suppor using the special remover,

1 Fork
2 Armature
5. Starier drive

PA384300000000 05-9 Merch 1986



ENGINE IGNITION, STARTER, CHARGING

INSPECTION

Prior te performing slectrical test,
thoroughly clean ali components with com-
pressad air.

Pay particular attention to windings
Clean commutator using a ¢cloth moisten-
od with fusl

Commutator eccentricity
check

a. Grip commuiator on a latne

b. Piace a magnetic-base dial gauge on

lathe carriaga with styius in contact with

commutator @

— Check that eccentricity is within

specifications,

-~ If eccentricity is highes than specihies
07 the commutaiar is badly scored,
replace commutator of, if st
tecoverable, dress by turning and
polish uging an armature grade emery
¢loth,

1. Commutator

Max. scceninicity silowancae far
commutator is: 0.06 mm (0.0024 in}

Max. dressing depth allowed on
nominal dis. |s: 0.25 mm (0.010 in)

Marct: 1986

Commutator open-circuit

(O/C) test

a. Turn lester switch 1o Ohm scale
fix100.

b. Place tester probes in contact
with bars of commutator under test.

¢ Check that tester signais curreni How.
It OIC Is datected, replace armature

CAUTION:
Repeat operations b. and ¢. on all

corresponding pairs of commutator
bars.

d. [Itnsulation is not efficient, i.e. in case
of open circuit (O/C) replace armature
without hesitation,

CAUTION:
Repeat aperstions b. and c. on ail
commutator bars,

Armature insulation test

& Turn taster switch to Ohm scaie {i x ¢
b. Place one tester probe in contact
with the commutator and the other

with commutator bars or shaf
¢. Check that tester does not signal cur-
rent flow.

05~10

Armature S/C test on
bench tester

a. Piace armature across pole shues of
armature tester and supply current through:
tester switch,

b. Slowly turn armature and place
the steel bar over armature pack

FA3E4 30000000



ENGINE IGNITION, STARTER, CHARGING

¢. HaS/C exists, the bar will vibrate
and/or stick to the commuiator over the
slols housing the dafective Conduttors,

Field winding Insulation test

a. Tum tester swilch 1o Ohm scale G x 1
b. Place one of the tester probes in
contact with the field winding ter-
minal and the other in contact with
the yoke,

c. Check that tester does not signal
current flow.

d, I insulation is defeclive. remove and
repiace field windings.

For removal from yoke refer to step o on
«BOSCH Starter~ disassemnbly.

Field winding O/C test

& Turn tester switch to Ohm scaie
£1 x 100.

b. Place one of the tester probes in
contact with field winding lead ana
the other in contact with a positive
brush,

Repear the operation on the other
brush.

c. Check that tester signals current
flow,

d. It field windings are found to be af-
fected by O/C, remove and replace win-
dings raferring to step o, +BOSCH
Starter digassembly.

Positive brush hoider
insulation test

a. Tum tester switch to Ohm scaie G » 1
b. Connect one of tester probes to
brush carrier and the other t¢ a
positive brush holder.

¢, Check that tester does not signal cur-
rent fiow.

d. Repeat the test an the other positive
brush holder.

1. Solenoid body
2 Solenoid posive
2 Terminal pin

Pinion efficiency test

8. Turn pinion clockwise as shown

It should rotate freeiy

b. Trytoturn pinion coumerciockwisa, (4.
toward ring gear.

No rotation should be possible.

¢. WVisually inspect pimon leeth for wear
or damage.

& 1 msulation is deleclive 1epiace the
brush carrier without hesitation

Solencid efficiency test
a. Connect solenoid 10 1ester anc appiy
negalive current.

Alternatively, connect solenoid
body tc negative baue:v@s:ie.

b, Connect solenoid positive to d. M pinion operaton i found (o be ostec-
b.ttarv positive, live or teeth are worn, panicularly near the

solenaid to pin _ chamfered side, replace starler drive
c. Solenoid plunger actuating enga without hesitation,

gement fork should move; if not

replace solenoid.

short-circuiting

Brush spring load check

2. Check brush springs for weakness
Spring stittness should be adequale to &n-
sure correct brush contact on commutator.

05~ 11 Maich 1986



ENGINE IGNITION, STARTER, CHARGING

b.  With brush carrier in position on ar-
mature, chack brush spring finted lcad us-
ing & suitable spring balance.

The correct load should be 16 N max.
At brush and of travel spring load shouid
be 13 N approx.

Brush wear check

Check stator and rotor brushes for aking,
carbon dusi, and for corract length.

Max. brush length:
11 mm (0.43 in)

Brush wear check

a. Check bushes in front and rear ar-
mature supports for excessive and/or
uneven wear,

Ensure that armeture shaft running
clearance in bushes is as specified.

Armgiure shaft running clesrance

in bushes (bush bars din. - shaft diaj:
0.02 to 0.05 mm (0.001 to 0.002 in)

March 1986

b. I wear is found to be axcessive replace
bushes referring to ““BOSCH Starter”
disassembly instructions of step p.

CAUTION:
Bushes ars comectty instalied If rotor
shait rotates without binding or play.

ASSEMBLY

For slartar assambiy reverse the disas-
sembly ssquence.

Lubricate tha foliowing pans using the
specified type of grease.

Parts invoived in starter operation
*  Commutalor end suppon busk:
Drive end suppart bush

Pinion

Starter arive helix

Solenosd plunger

- - - -

BENCH TEST

Place stanter on tester next 16 nng gear and
establish electrical connections.

CAUTION:

Supply starter through high-capacity
batlery to prevent significant changes in
voltage during testing.

& Running torgue iest.

— Supply starter at rated vofage anc
operata starter o engage plnion.

— Brake tester ring gear to bring current
consumption to the rating apecified for
running torque test,

Check that torqua is as specified under
Service Data and Specifications,

05-12

Lock torque test.

Supply starter at rated voitage
Apply lasiar nng gear brake.
Cperals starter and taks & quick
reading.

Current, voltage and torque vaiuss
should be as specified under Ser
vice Data and Specifications.

. Starter-mounied switch test.

Move marter away from ring gear so
that pinion is prevenied from meshing
with ring gear when moving outward
Supply starter at the ratad voltage and
operate the siarter switch and check
that current consumption is as
specified under Service Data and
Specifications.

Check thal cutin vollage is as
specified under Service Data and
Specifications.

PA38430000000G



ENGINE IGNITION, STARTER, CHARGING

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA - CHECKS AND ADJUSTMENTS

Alfs Romeo
6.46.05.030.00
Part No. e
Starter BOSCH
Type GF 12V 1.4 kW
0.001.311.138
Rated voltage v 12
Rated output kW (HP] 1.1 015}
Max. brush length mm -
(inl -
Max, commuator eccentricity mm -
(int -
Armature shalt renning clearance mm 002 to 0.05
(in} (0.001 10 0.002}
Running torque test Ipinion meshing with Draked ring gear!
— Voltage Y g
= Current consumption A 280 max
- Speed rpim 1200 min
— Torque N 8
{ribs 15.9;
tkgm; 10.8:
Lock torque test {pinion meshing with focked ring gear!
— Voliage v [
= Current consumpion A 500 max.
— Terque Nm 13
{f1-1b) 8.6}
{kgmi (1.3
Freewheel averrunning torque Nem 14 10 20
fin-ib} (1.210 1.8}
{kgem} (1.4 w0 2.0/
Starter-mounted switch test
= Max draw at rated voitage A 3as
— Mun, cut-in voitage v 75"
95(*";
Pinion teeth modute 2.1167

(*I A1-20°C (—4°F)
(**} At +80°C [+178°F)

PA 384300000000 05~13 March 1986



ENGINE IGNITION, STARTER, CHARGING

TROUBLE DIAGNOSIS AND CORRECTIONS

Candition

Probable Cause

Caorrective Action

Starter does not ¢crank, No current
draw

OIC across battery and starter

O/C across starter and starter swiich

Battery terminals oxidizad or clamps ioose

Starter solencid contacts or winding OJC or
grounded

Worn brushes praventing proper contact on
commulator

Trace and remedy O/C

Check battery terminals and starter lead lerminais
Tighten nuts

Trace and remedy O/C

Check swilch contacts and replace as necessary
Cilean battery terminais and tighten clamps
Clean switch moving contact and fixed contscis
or replace swilch

Repiace brushes with genuine spares and checx
commutator conditlons

Starter draws current but does not
turn on tums slowly or doas not crank
the engine

Armature fouling pals shoes or stuck bel-
ween poles

Seizec armalure shah

Fisid winding S/C or groundec
Armature O/C or grounded
Armature S/C

Starter turns but does not crank the
enging

It bushes are wom replace bushes and/or
Supports

Check auppart alignmeni

Check armature shaft

Ensure that pole shoss are correctly positioned
and tight on yoks

Replace armalure and seizec bush

Replace field winding

Replace armaturs

Clean commutator and brush holders 16 remave
carbon and copper dust
Check and replace armature as necessary

Ring gear teeth worn: pinion does not mesh

incorrect assembly: pinion doss not mesh
tully

Foreign mafter in dnve. staner drive binds
on armalure shal

Pinion meshes with ring gear but engine
does not crank

Replace stanter ring gear on flywheel
Check pinion-io-ring gear alignment and distance

Clean and fubricate: ciean the entire drive as
necessary

Freewheel defective needing repiacement
Clutch defective neading overhaul

incorrect solenoid operation needing repar o
replacement

Starter operates but generates ex-
cessive or undus noise

Delective mechanical components

Trapped foreign matier

Chack supports
Check bushes
Replace suppons as necessary

Remove foreign maner

Starter lacks pawer

Incorrect brush contact

Brushes binding in holders

Replace or bed in brushes by oparating starter
in no-load conditions

Check brush apring ioad

Replace any weak springs

Clsan holders or replace as necessary

Premature brush wear

Commutator ovalized
Mica protruding from commulator
bars

Brush spring load sxcessive

Unsuitable brushes

Dress commutator within specified limita, under-
cut mica and clean commutator

Undercutl mice and cisan commutator

Check brush spring load and compare
with requirements

Replace brushes with the specified iype

March 1586
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ENGINE IGNITION, STARTER, CHARGING

Condition Probable Cause Corrective Action
Commutator sparking * General overicad Overhaul starter
* Weak brush springs Aeplace brush springe
* Mice protruding from copper bars Undercut mica and clear: commutator
05-156
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ENGINE IGNITION, STARTER, CHARGING

CHARGING

BOSCH ALTERNATOR

i Spate

2 Split putiey

3. Spacer

4 Fan

5. Tie bolt

6 Drive eng fead

7. Drwe end beanng
8. Plate

9. Key
1¢ RAotor

March: 1986 05-18

11 Feguislor end Deanng

12. Stator

13. Heat sink

14_ Regulator end suppors

15. Voltage reguiator brust: caime:
16. Brush spring

17. Brush

18. Fan nut

19, Lockwasher

2¢. Regulator connector

PAIE430000000G



ENGINE IGNITION, STARTER, CHARGING

DISASSEMBLY

CAUTION:

The follawing procedures apply 10 com-
ponent replscemaent.

For inspection purposes do not periorm
debonding operations described.

a  Ciamp alternator drive pulieys @m
& vice provided with soft jaw liners,
Loosen nut(3) retaining pulley and fan (1
1o totor shalt @

Remove nul, lockwasher, split pulley with
spacer and fan with washers and key.

i, Fan
2. Pulley
3. Nul
4. Shan

. Back oft two capscrews securing
voltage regulator to regulator
end support . Remove regulator
with brush carrier attached.

1. Volsge regulator
2. Regulator snd support

PA 384300000000

Unsolder the three phase connections
@ on heat sink @.

c. Clamp drive end head (1)in & vics and t.
back off fie bolts retasning head to regulator
end support (2)

from stator

1. Drive eng hesd
2. Reguiator end suppon

d. FHemove reguialon end suppor lapping
suppor periphery lighlly with g plastic
mallet as shown,

g Backof m@mmnmg hesat sink
to regulator end support
Remove heatl sink.

€ Tske out rotor 1 tapping
rotor shaft 2 with & plastic mallet
85 shown.

1. Hea! sink relmining sCrews

K. Back off two screws Q) retaining bear-
ing plate @ to drive end head.

Take off bearing.
CAUTION:
’ hion H wom or damaged the bearing must be
L+ 8
. i replaced on assembly.

05-17 March 1986



ENGINE IGNITION, STARTER, CHARGING

i Jsing & suilable pulier as shown or &
press with nng adapters and punch remave
regulator end bearing (1) from rofor shaf:

CAUTION:

If worn or damaged replace bearing on
sssembly inatalling it at the prass using
8 ubular adapter resting on bearing in-
ner race only.

Marct: 1986

INSPECTION

CAUTION:

Prior to performing electrical lests,
thoroughly ciean ali componants with
compressed air,

Slip rings

a. Check slip rings for wear

t. W slip ings are fightly scored, grip rowor
on the (athe and polish using armature
grade emery cloth.

If badly scored, the rotor should be
replaced

Rotor O/C test

&  Turntester switch ic Onmscaieiia 1

b. Piace tester probes in contact
with slip rings,

¢, Check that rotor winding resistance is
within the specified limits.

d. If an OIC condition is found 1o exis!
raplace rotor.

4 0.1 Ohm

Rotor Insuiation test

a. Turn tester switch o Ohm scale O x ¢
b, Place one tester probe in contact
with one slip ring and the other
probe in contact with rotor body
Repeat the operation on the other slip ring
c. The tester should indicate zero current
fiow. _

d. If insulation 15 delective replace ihe
rotor

Stator winding insulation test

a. Turn tester switch 1o Ohm scale @« 1
k. Rest one tester probe on stator
pack and the other on each phase
terminals in turn.

¢. The tester should :ndicate zerc current
fiow

d. If insyiation is defective replace (he
slator.

1. Phase terminals

Stator winding O/C test

a. Turn tester swilch tc Ohm scaie
x100.

B. Check tor O/C condition across 1-2, 1-3
and 2-3,

PA 384300000000



ENGINE IGNITION, STARTER, CHARGING

¢. The tester should indicale current fiow
in each case.

d. M an O/C condition is found tc exist
replace the stator.

1 Phase \srminal
2. Phase terminal
3. Phase termina!

Brush wear

— Check brushes in camre: on vollage
reguiator for flaking and carbon dust
Brush length should be as spacifiec.

Min. brush standout:
5 mm (0.20 in)

— | prushes are WOrn, unsoider the ead
as shown and replace brushes.

Brush spring check

Check brush spring for weakness
Spring load should be adequate tc ensure
proper brush contact with slip rings.

it iInadequate conlact is detected, replace
the entire voltage regulator.

FAZES 300000000

Brush carrier O/C test

e. Turn tester switch to Ohm scale
2 x 100

b. Rest one tester probe on ane
brush @ at a time,

¢. Rest the other probe on termi-
nal N

d. Check that lester indicates & current
fiow.

a. |f an QIC condition |s detected check
brush seating.

it necessary, replace brushes andicr
CRITHET.

£. Termina:

Diode test

—~ Zero tester over Ohm scaie §ix 1,

-~ Place tester probes on ends of a
diode.

-~ Either of the following should
oceur;
e Tester does not indicate a fiow
of current (infinite resistance}:

Diode resistance 1o reverse
current flow: R =00

Change over probes and check
whether tester indicates the speci
tied current:

Diode resistance 10 forward
current flow: R =0 t0 10 Ohm

* Tester indicates a current flow
and, hence, the specified resis
tance.

Change over probes and check to
ensure that tester does not indi-
cate a current flow linfinite re
sistance).

CAUTION:

The above operations must ba carried
out on all field diodes,

05-19

— [f the specified readings are not obtain-
ed replace the entire heat sink.

ASSEMBLY

To assemble alternator reverse the
disassembly sequence, bearing in
mind the points indicated in the note
below.

CAUTION:

The soldering cperation to join the three
stator leads 10 the heat wink, snd on
Bosch altermnator to repiaca the brushes,
should be accomplishad In the shortest
possible time In order to prevent diode
overhaaling.

BENCH TEST

& Place altemnator on tester and establish
the electrical connections to tester mofor.
b. Establish the foliowing connections:
— Terminal B+ on alternalor to tesier
positive.
— Indicator bulb to afternator terminals
B+ and D+
— Energize tester,
¢.  Run alemnator for one hour at 3000 rpm,
sultably inserting rheostats 10 produce e load
adequate 10 bring voltage to 13 (0 14 V
d. Slow down motor to oblain 1to 2 A
output, disconnect load rheostats and ad-
just spesd to obtain the 13 1o 14 V specified
for testing. In these conditions, take a cur-
rent raading and record the corrasponding
rpm rate,
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€. Hoid voltage steady at 13 1o
14 V through battery, adjust speed
and load rheostats and record cur-
rent output and corresponding rpm
rate. This operation should be
repeated at several points, start
ing from the lower readings (1 1o
2 A) up to maximum raled ou:
put.

f. Check that output readings 1or
the various rpm rates are equal to
or higher than specified under
Service Data and Specificatians

P o Tegomunal Be
< Terminal D+
3 Indicator buit

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA — CHECKS AND ADJUSTMENTS

Alfs Romeao
Part No. 118.13.05.080.00 | 195.46,05.060,00
Alrernator {1} BOSCH BOSCH
Type K1-+14V65A21 0.120.488,103
0.120.486.905.906
Raved voltage v 14
Voltage range v -
Rared current (65 Al tpm 6000
Gutpul data lnitial output speed rpm 1060
Speed at 2/3rd of max. output rpm 2100
Maximum aliernator speed rpm 15000
Brush wear limit mm -
liml -
Field winding resistance . Q -
Voltage regulator resistance Q -
Dicde resistance o -

(1} Integ-&' ¢ 22tramig voitage reauiaiar vers:on
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TROUBLE DIAGNOSIS AND CORRECTIONS
Prior 1o Initiating atternetor ciagnoeis ensure that baftery s fully charged (see: Battery)

Candition Probable Cause Corrective Action
Afternator falls to charge = Slack drive belt Tension belt
« Charging or ground return circuit aftecied Check circult
by O/C
Deisciive brushes Replace brushies
Fiels diode S/IC Repiace heat aink
Fiald circult affected by O/C Check circuit
Rotor winding O/C Replace rotor
Vottage regulator inefficient Raplace voltage reguintor
Stator winding grounded Replace stator
Qutput low or unsteady Slack drive belt Tension bett
Intermittent QUC in charging circuit Chack circuit
Wom brushes Replace brushes
Yoltage regulator inefficient Replace voltage reguiator
Field diode O/C or S/C Repiace heat sink
Rotor partially S/C Replace rotor
Stater Q/C, groundec or parially S/C Raplace stator
High output Voltage reguiator inefficient Replace voltape regulator
Naoisy alternator Warn drive belt Replace beft
Loose drive pulley Tighten retaining nut
Bearings inefficient Aaplace bearings
Field diode S/C Replace heat sink
Attemnator loose Tighten refaining capscrews
PA3IE4 30000000 05-21 Merch 1986
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DIGITAL ELECTRONIC IGNITION

DESCRIPTION

Digital electronic ignition 15 an
inductive-discharge system without
contacts that cantrols the con-
duction time and the coil current
resulting in constant-energy sparks
regardiess of engine speed and
battery voltage. This system consists
of the foliowing components (see
following diagram):

a. lgnition distributor
Hall-effect sensor.

b. lgnition coil A8, on heat sink
with electronic moduie N1

€. Ignition electronic advance con-
trof unit N20.

d.  Spark plugs A12,

AB, with

The ignition system aiso receives
the engine temperature and accele-
ration throttle opening signals from
sersors located on the engine (some
vehicles are not equipped with the
engine coolant temperature sensor).

IGNITION DISTRIBUTOR
AND HALL SENSOR

The ignition distributor A5 s titted
with magnetic pulse generator AGB
(Hall-effect sensor) and & vacuum
advance control device to alter the
ignition advance in relation to the air
supply system vacuum,

High voltage is supplied ta the spark
plugs via & rotor arm and respective
cap,

December 1987
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The Hail sensor is positioned inside
the ignition distributor and generates
six pulses each time it turns, i.e.
every two crankshaft turns. The
control unit uses these pulses as 3
reference to calculate the advances.
The sensor operates according to the
sensitivity of certain semiconductors
to magnetic fields. This phenomenon
i$ known as the Hall-effect. The
system consists of a Hall-effecy
device with a small permanent
magnret that determines conduction.
A ferrous, sector disk rotates on the
distributor shaft. Whenever a disk
sector enters the magnetic field, it
aiters the magnetic flux thus causing
the sensar to generate a positive
pulse that lasts for the same amount
of time as the magnetic field inter-
ruption.

The Hali-effect sensor differs from
the inductive type sensors in that
the output signal is perfectly squared
and has constant intensity even
when the number of ravolutions
varies, thus permitting direct cantroi
of the digital electronic devices
without having tc treat the signa! in
any special way,

In order 10 operate, the sensor must
be supplied with +12V and ground,
while the signal is picked up via a
third wire with amplitude 0 or
5V,

Note - This diagram is applicable to
both V& 2.5 and V6 3.0 versions
with the exception of the number-
ing of the control unit N20 connec-
tor (see wiring diagram on page
05-3).

AS Ignition distributor

AE  Magnetic pulse generator

AB  lgnition coil

A12  Spark plugs

B1 Ignition switch

c1 Electronic rav-counte:

G53b Left engine compartment grownd

G94d Left engine compartment con
nacuar

G111 Dashboard instrumentation wiring
connactor

N1 Electronic ignition module

N20 ignition advance variation control
unit
81 Injection control unit

56  Accelermtor throttle body swich
s7 Engine coolant tamperaturd senso:

PA3B4300000003
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The sensor output signal is used by
the ignition electronic advance con-
trol unit,

IGNITION ELECTRONIC
ADVANCE CONTROL UNIT

A microprocessor in this control unit
stores optimal design ignition ad-
vance angles for all possible vehicle
operating conditions. The correct
advance value for any given operating
condition is selected through digital
processing of signals from various
sensors in the enging and comparison
with design values stored in micre-
processor.

ELECTRONIC MODULE
IGNITION COIL

This unit consists of electionic
module N1, ignitien coil AB
mounted on & finned aluminum alloy
heat sink.

The electronic module incorporates
the whole system in the form of a set
of integrated circuits mounted on a
ceramic  support, with adequate
compensation for stable performance
over & wide range of operating
temperatures, and is suitably filtered
to minimize RF interference both
ways, A sealed container protects the
device,

Electronic module operation

The electronic module  receives
signais fram the ignition advance
control unit and then processes them
on the basis of the information
received from primary current
limiting circuit and from output
transistor energization time contro!
circuit. The energizing time (coi!
charging)  consequently  remains
steady when engine r.p.m. varies and

PAIE 300000000

the primary current reaches the
pre-established value, thersby re
sulting in steady secondary voltage as
well. The control of energizing time
and primary current amplitude aiso
ensures that in limit starting condi
tions (low engine cranking speed and
low battery charge) secondary
voltage is stili sufficient to ignite the
fuel.

CAUTIONS

Prior 1o starting work on Ihe ignition system,
switch o the ignition and disconnect the
battery.

Possible work on the ignition sysiem ir

cludes:

— Connection tc engine tes! equipment
(strobe lamp, dwell angle taster,
oscllloscope, elc.).

— lgnition gysiam component replace
ment (spark plugs. ignitien coii,
distributor, H.V. leads, etc.).

It during ignition system testing or on-

engine adjustment the ignition or the

vollage supply is 10 be turned orn, the en-
fire system ia snargized and becomes
dangerous. The risk ol injury by electnc
shock is very real as regards not only the

ignition system components proper (6.g

distributor, coil, electronic unils, spark

plugs), but alsa the wiring harness (suct:
as tachometer connection, diagnostic jack
of pin connections and test equipment.

— Resistance readings should only be
recorded with ignition switched off or
battery isolated (delective apparatus).

— For compression testing, disconnsct
the power module lerminal pin or
positively ground terminal 4 on the co:i
1o the auxiliary lead 1o prevent injury
anc damage to components. The aux-
iliary lead should be connecled 1o &
resistance of at ieast 2 k Ohm. Forin-
stance using the R.F. inlerference sup-
pressor {5 k Ohmj},

— The ignition coil shouid only be replac-
ed with the specified coil for the
vehicle.
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No R.F. interference suppressor
should be connected to terminals 1
and 15 on the coii.

Cail termina! 1 should not be ground-
ed for anti-thaft protection (when igni-
lion ie switched on, the ¢oil would be
damaged bayond repair),

Caoil terminal 1 should not be con-
nected o the battery positive, nor to an
inspection lamp (the power module
would be damaged beyond repair)
ignition lead from coil terminal 4 1o
distributor terminal 4 should not be
disconneclied during operation
Thare should be no vortage discharge
BCross coil terminal 4 and coll tsrminals
1 and 15 since injectors ana power
module would be demaged beyond
repair,

To prevent power unit damage, con-
nect the ignition system secondary ¢
at least 2 k Ohm:; original distributor
rotor arm should have an R.F. in
1erference suppressor resistance of 1
k Ohm (do not use 5 k Ohm rotor for
A.F. inlerference suppression)

Do not connect any separale voltags
source (e.g. Ohmmeter) 10 the elec-
tronic switch (Hall sensor),

Pay aftention when swilching les:
equipment measurement range
Leads across Hall sansor and power
module snould be separated from the
other leads. The distance from Hall
sensor leads to Ignition leads and lead
across paower module terminal 1 and
coll terminal 1 should be at Isast 100
mm (4 in) {otherwise the Hali
sensor will be damaged beyond
repair).

Distributor cap retaining Spnngs shouig
not be aliowed 10 fall inside the sansar
when turning the crankshakh with the
dust cover removed.

Any voltage discharge or breakdown
of the distributor cap (delective insuia-
tion) couid damage both power moduie
and Hall sensor beyond repair.
Never disconnect battery larminals
with the engine running.

If the battery cables are interchanged,
the distributor sensor. the power
module, the coil and ignition advance
ECU will be damaged beyond repair.
Do not jump start at & voltage higher
than 16 V or using & quick charger,
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CHECKS AND
INSPECTIONS
ON VEHICLE

a.  General checking reguiatiuns

CAUTION:
Avoid checking for voltage o«
current by sparking or grounding
the high and low voltage points
uniess special checks are specified
with the appropriate procedure ¢
be followed.

In addition, do not:

= Disconnect cabie across coil
high voltage tap and distributor
when starting or with engine
running.

— Ground the coil low voltage
terminal connected to the
rev-courter,

- Use diagnostic equipment that
allows the LV signal to be
short-circuited across coil
primary and rev.counter.

CAUTION:

Before energizing the unit, ensure
that electrical system connectars are
well inserted and that the coii
module unit is positively grounded tc
ensure effegtive connection,

CAUTION:

The stroboscopic gun should always
be connected directly to battery
terminals,
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System operstion check

With ignition key ser to off
(ignition switch open} visualiy
check system installation and
wiring. If the results are positive,
proceed as follows:

¢ check the ground connection
between ignition unit heat sink
and engine block, and heat sink
and negative battery pole respec
tively.

The ohmmeter reading must be
less than 0.2 ohm.

s check whether the connector
connecting the distributor ta the
ignition unit is properly seated
with the connector pin hooked
onto heat sink stop.

With the ignition key set 1w
on {ighition switch closed} anc
engine stationary take a vols
meter reading to ensure that the
voltage on the coil’s positive
terminal s the same as the
battery wvoitage {approx. 12V
The voltage on the coil's other
terminal should not vary from
that of positive terminal by
more than 0.3V (approx.
1.7V,

If the voltage readings are not as
specified, check whether the
cause is 10 be attributed 1o coul
primary open circuit.

After ignition timing (see
Group 00 . Engine Ignition),
check coil windings for open
circuits. To do this, disconnect
rev-counter fead and with igni-
tion key set to off, take an ohm
meter reading t¢ ensure that
primary and secondary resis
tance is as specified.

05-24

Coil Bosch

Primary wind:ng

resistance at Q 07w 1.2
20"C (B8°F!

Secondary winding

resistance at kSl 651 11.8
20%C (B8°F!

General ignition system check
With ignition key set to on.
disconnect one LV lead from &
spark plug and hold free end ot
lead 5 mm (1/4in} away from
engine block.

CAUTION:
Wear insulating gloves, start engine
and check that sparking takes place

PAIESSONNNNHNAT
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BOSCH DISTRIBUTOR

Cap

Rotor arm

Dust cover

Driving key

Retaining ring

Sector disk

Plastic disk

Screw securing sOvanct device 1o
distributor body

0w~ B L R

FA384300000000
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Lis

e
1t
12
12
14
18
16

Device coniroiling vavour: sgvance
with Hall.eflect sansor

Clip securing cap

Screw securing clip

Distributor body

Hall-effect sensor connector

Clamp

Screws securing advance reguistos
Vacuum advance regulator
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d. Prise sector disk @ out with
tire driving key and then remove
the retaining ring underneath.

DISASSEMBLY

Below are described the operations
for disassembling the ignition dis
tributor for those parts that are to be
serviced.

a. Secure the distributor in & vice
fitted with protective jaws,

b. Unhook the securing ciips, re
move cap and rotor arm (2}
together with the dust cover under-
neath.

1 Secior gisk

T _, R 3. Remwve e pressed-in plasuc
disk, then remove clamp @ discon

1 Cap nect  wiring and remove con
2 FAotor arm nector 5

€. Remove disk retaining ring [l)
as illustrated in figure,

1 Ciamp
Z Hall-eftect ssnsor connecice

--.‘,-vf:‘;':t— : f.  Unscrew securing screws on
b g I -
A T e “ advance regulator and remove it
| e, Y ] = g

from the drive pin inside the dis-

1 Sector disk tributor.

March 1966 05-26

*

1 Vacuurm sgvance requiator

g Unscrew the three
screws inside the distributor and
remove device controlling the
vacuum advance, with Hall-effect
sensor.

ELCUringG

1 Device conrgiling  vacwurr  advanue
with Hall-efiecy gensor

h. If riecessary, unscrew the screws
of the clips securing the cap anc
remove them,

CHECKS AND
INSPECTIONS

a. Check that the shalt inside the
distributor rotates freely and that
there is no running clearance.

b. Check that the Hall-effect sensor
wiring is in good condition.

¢. Check that the device con
trolling the vacuum advance rotates
freely with respect to the securing
bracket.
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ASSEMBLY

To reassembie reverse the order of
removal in accordance with the
following:

a. Remember to fit the sector disk
driving key.

b. After fitting the sector disk
check that the disk rotates freely
without touching the Hall-effect
sensor,

BENCH TEST

Vacuum advance

a. Install distributor on tesier and
establish the necessary connections.
b. Zero the spark on angle dial on
tester turning distributor by hand
or through tester motor.

Do not exceed 50 rpm.

¢. Connect vacuum hose to tester
vacuum gauge.

d. Read advance curve in & con
dition of increasing vacuum ({see.
Group 00 - Engine maintenance
Engine Ignition).

e. |f the curve obtlained is not as
specified, replace vacuum advance
device,

ON-VEHICLE
DISTRIBUTOR
INSTALLATION

To install the ignition distnibutor on
the engine proceed as foliows.
2. Turn the crankshaft to bring
piston number 1 an compression
stroke, i.e. with both valves closed
To do this, wrn crankshaft pui-
ley @ so that reference mark "F~

PR 384300000600

stamped on the puliey, lines up with
reference pointer .

b. Lubricate the gasket on the
lower part of the distributor body
with engine oil; remove the cap and
install the distributar with the rotor
arm pointing toward cylinder num-
ber 1,

c. Position the distributor correctiy
as illustrated in the figure, and rotate
it until the reference mark on the
edge of the body is in line with roter
arm @ centerline.

d. Fasten the distributor in this
position with the clip provided.
e. Install cap on distributor and
connect the spark plug leads in the
correct ignition sequence (1-4-2-
5.3.6).

f. Carry out ignition timing using &
stroboscopic lamp.

RIGHT CYLINDER HEAD

DIRECTION OF
FORWARD TRAVEL

Cap retaming ciip

Rotor arm 1o 1st cylinder
Refarence pointer
Crankshafit pulley
Kaying tooth

C R
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ELECTRICAL TESTS

a Make sure that both the con
nectors on the control unil are
inserted,

Raise rubber protector on receptacie
connector of distributor,

b. With connector inserted, piace
voltmeter probes in contact with
positive (+} and negative (—).

c. Turn on ignition and check that
voitage from ECU is 12V approx.
d. Place one voltmeter probe in
contact with center conductor (0) on
sensor connector and the other probe
in contact with vehicle ground.
a. Turn on ignition, rotate crank-
shaft by hand through one revolution
and check that BV voltage is indi-
cated for a given distributor angle of
rotation only.

—-— ,’r——p’r—

CAUTION;

This voltage indicates the point at
which ferromagnetic material dis.
continues magnetic flow across
permaneant magnet and sensor.

f.  Check cable continuily between
Hail sensor and electronic controf
unit.

g. Aiso check for S/C across
conductors relative 10 one another
and across each conductor and
ground,
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ENGINE
TEMPERATURE
SENSOR

LOCATION

The engine temperature sensor tor
the ignitior: advance control unit is
secured on the front right of the
thermostat body.

REMOVAL AND
INSTALLATION

1. Disconnect wiring @ )

2. Unscrew sensor @ from
thermostat body and remove it with
relative gasket,

Collect coolant that drains trom the
system,

T Wiring
2 Engine wemperature sensor for ignitian
advance control unit
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3. When reinstalling, replace the
gasket, apply antiseize R.GORI
Never Seez on the threading and
tighten sensor to specified torque.

(T) : Tightening torque
Engine temperature sensor on
thermostat container
30 N-m
{22.4 ftIb;
3.1 kg'm!}

4. Reconnect wiring 1o the sensor
and top up the cooling system with
the specified liquid (see: Group 07}

CHECKS AND INSPECTIONS

The engine temperature sensor cofs
tact is normally closed, check tha
the contact opéns at a temperature
of 35 10 41°C {95 to 106°F),

IGNITION ADVANCE
CONTROL UNIT

LOCATION

The ignition advance control umt is
located at the front right of the
passenger compartment, under the
dashboard.
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REMOVAL AND
INSTALLATION

1. Remove the pressure insertec
protectivé cover and disconnect

roof lamp wiring .
2. Unscrew nut @) disconriect
wiring and remove the gnition

advance control unir,

Aoof lamp

Cover

Nut

Ignition advance controt wnit

&M -

3. install the igmition advance con
trol unit by reversing the order of
removal,
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SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

Ignition distributor ECU
Alfs Romec
Puct. No. 116.69.05.011.00 Suppty voltage 4118V
Distributar
T BOSCH Max. current 8 A
0237.322.001
Operating temperaturs range - 3010125
Firing order 14-2.6-36 (=22 10 257°F|
i ignition advance Spark plugs
*21°BTDC (3 Alts Romes
o idle Part No. 1196.00.05.106.01
Stetic sdvance (1) (2} —
7°21° BT.D.C. (4}
ot idle Tvpe Sl LVE}R;ODGE 1
(1) Check siatic aavance with distriputor vacyum hose distonnecled
(%) Sistic advancs possicn: Align poinier 1. ret: merk "F" (11 Alternatively: CHAMPION AN 11 ¥C

(8} For 2500 engine (019.11)
(4} For 3000 engine (061,24}

ignition coil with eiecwonic moduie

[ Engine temperature sensor (ignition}

KURLE AR &
195 to 106°F)

N ) Alfs Romeo 116.97,65.079.00 Normally closed: contact opens
Ignition calil with Part No. ot temperature
slectronic moduls Yype BOSCH
0.221.600.002
Pomary winding
resistgnce [at
20°C (68 )] £ 071012
Secondary winding
resistance [at
20°C (68°F1] f 6200 12 11900
FA384 3060U000U 05-28
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SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

Ignition distributor ECU
Alfs Romec
Puct. No. 116.69.05.011.00 Suppty voltage 4118V
Distributar
T BOSCH Max. current 8 A
0237.322.001
Operating temperaturs range - 3010125
Firing order 14-2.6-36 (=22 10 257°F|
i ignition advance Spark plugs
*21°BTDC (3 Alts Romes
o idle Part No. 1196.00.05.106.01
Stetic sdvance (1) (2} —
7°21° BT.D.C. (4}
ot idle Tvpe Sl LVE}R;ODGE 1
(1) Check siatic aavance with distriputor vacyum hose distonnecled
(%) Sistic advancs possicn: Align poinier 1. ret: merk "F" (11 Alternatively: CHAMPION AN 11 ¥C

(8} For 2500 engine (019.11)
(4} For 3000 engine (061,24}

ignition coil with eiecwonic moduie

[ Engine temperature sensor (ignition}

KURLE AR &
195 to 106°F)

N ) Alfs Romeo 116.97,65.079.00 Normally closed: contact opens
Ignition calil with Part No. ot temperature
slectronic moduls Yype BOSCH
0.221.600.002
Pomary winding
resistgnce [at
20°C (68 )] £ 071012
Secondary winding
resistance [at
20°C (68°F1] f 6200 12 11900
FA384 3060U000U 05-28
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GENERAL SPECIFICATIONS

Fluids and lubricants

Description Typa Type of product

Quantity

Spark plug thread OiL ISECO Molykote A
Part No, 4500-18304

Engine temperature sensor GREASE R. GORI Never Seaz
Part No. 3671-69850

TIGHTENING TORQUES

Unit of messuremant

ltem

N-m (felb ; kg'mj

Spark plug Iwet, ISECO Malvkote A) 251034

18410251 ;2500 35)

Enging temperature sensor on thérmastat container (1}

30122.4:3.1)

111 With anuseze R, GORI Never Seez
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