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ENGINE IGNITION, STARTER, CHARGING

WARNING:

a. Do not wuch positive and
negative battery poles simults-
necusly with bare hands.

b. When starting engine with
jumper laads through suxiliary
battery, source valtage should
not excead 12V,

INSPECTION

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

b, Check that battery tog is clean
and that contacts are free from
oxidation,

e. Check terminal clamps  faor
tightness, 1o ensure efficient contacy

CLEANING

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

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

VOLTAGE TEST

1. Check the voluge at the battery
terminals at reguiar intervals inm
order to confirm correct calibration
of the voltage requlator,

2. The voltage value, read at the
baﬁer\f terminals, should be between
12,7V and 4.7V, with the engine
running at 3.000 r.p.m.

3. In particular, check that the
minimurm value with engine hot ioads
connected fat least full beam) or
maximwm- value with engine cold,
loads disconnected are obsarved.
4, If the values obtained are not
within the specifisgd range, it will
be necessary to check the com:
ponents of the electrical system.

BATTERY CHARGE CHECK

1. Allow the battery to rest for ar
least two hours then measure the
apen circdit voltage with the negative
terminal  disconneécted %o a: to

Msrch 1885

BATTERY

prevent dispersion into the electrical
system.

2. The battery is fiat if a value of
tess than 12,30V is recarded,

3. The charge condition of a
batiery ray be evaluated approxi
miately on the basic of the following
table.

Voltage st
tha terminalz

Load
v %

1230 &80
12.36
1243
12.48 15
1264
12,60
12.E6 10
12.70

CAUTION:

It is adwisabie to use a digital voit-
meter which hay the advantage of a
reading t0 a hundredth of a wolt
(range of measurement Q-20V), be-
sides low absorption.

CHARGE

1. Taorecharge, work with a current
egual {in &) to approximately 1/20
of the battery capacity {given in Ah)
or equal to approximataly. 1/100 of
the plate currant.

2. Recharging is considered aceam-
plished when the battery voltage
varies less. than 0.0BW for two
consecutive readings with a pause of
one hour between them. Duration of
recharging is in dire¢t proportion to
charge eondition of the battery

CAUTION:

Check that the temparatire of the
electrolyte during recharging does
not exceed B50C, nor the voltage
16.5v,

05-2

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

CAUTION:

Maintenance fres batweries do not
have top up plugs. Some of them may
have a cover which may be opened
only in an emergancy to bring the
electrolyte up ta level with distilled
water whan tha maladjusted voltage
reguiator {too high voltaga) has
caused excaisive water consumption.

GENERAL SAFETY
REGULATIONS

1. Lead acid sturage
(especially in ©harging) generate ar
explosive mixture of hydrogen and
oxygen. 1t is therefore necessary two
adhere to specific safety regulations
to avoid ceuging harm to persons
or vehicle,

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

Forced wventilation s essential in
small rooms,

3. Acid sholld be handied with
extreme care and protective ciothing
- rubber gloves and anti-acid apron
used to sateguard clothes and body;
always wear safety gogoles.

4. When mixing acid with water
ifor exarmple when diluting an  acic
that has too high a density) it is of
the utmost importance To pour the
atid slowly into the watar (mever
viGe-varsal.

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

6. MNever spproach or inspect bat
teries with a naked flame {match or
lighter).

barieries
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ENGINE IGNITION, STARTER, CHARGING

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

Components
- S
Elaciranic Tamparatiine
Ak mlar
Starter ';:; Ql-stributor HH;‘H;l:.Mh Spark plug advance (11T
" contrel unit lignitiang
116.46.05.030.00 1191 3.06,080.00 116.69.05.011.00 1189785 079,00 1181 %.05,106.00 116.65.05.012.00 113.10.05.972 .00
BOSGH BOSCH. (2} BOSCH BOSCH SILVER LODGE BOSCH (2)
D031 311334 0120, 489 908 406 0.237.322.00 0,221 80G.002 HL-E 0.227 921.001
GF =12V 50V K 1= 14YE5421 i
:':::;;’;L’ 185.50.05.012.00
155 4 05 DB0.00 S 11 YC BOSGH (3)
BOSCH 13 227 521.036
Q2040803 |
11). Integral alactronic voltage regulator B
12) Fgr 2600 angina {019.11)
3 For 3000 enging (081 24)
Battery
voitage (V) I 12
Capacily. {Ah) Th
DRigcharga rating (&) 380
GENERAL SPECIFICATIONS
Fluids and Lubricants
Description Type Recommunded producta Ganlity
Battery terminal GREASE Greass REINACH: E10 Tac ! Ao necsiany
Par Mo, 3671-69812 |
Growp Size 34
L
Cold. Cmakmg 6?5
L]
L]
ﬂgf,.grfg CAPQ*:' y min, (20
Ay TREF 05-¢& P S ADUUO0E



ENGINE IGNITION, STARTER, CHARGING

STARTING

BOSCH STARTER

1 st eatiuder
2. Reaining nng 1% Fork

3. Bush 12 Rubbwr pigte

4. CommutBio: and suppon 13 Backing plate

5. Brush carrier 4, Armature

6. Brush apring 15, Siarer drive

7. Fimld winding Lermiine: 16, Bush

B Brush 17 Finign siop firg

9. ‘Yoke 18 Drwve wnd Suppon

10, Soldncs 18, Bush
PAIBIIO0O00000 as5-7

Marct 1986



ENGINE IGNITION, STARTER, CHARGING

DISASSEMBLY f. Take off 1wo @siﬂw brush-

g5 @ from carrier and remoye

carrier  with two negative brush-
es @ attached,

Clamp starter in vice provided with soff jaw
lineirs:

g. Back off two capscrews @
retaining dust cover ¢ Z ) 10 commu-
tator end support @

Hemove dust cover,

3. Tea balis

4 Driva end suppart

5. Commutaior ang suppor
6. Yoke

1. Positive brughes
2, Brugh garrisr
d. Using & plastic maiige, remove com- 3. Nagative brushas

mutater and suppart from voke 3
P yo

1. Lapscraws

. st conear

3. Commulaior snd suppen g. Back off rur retaiming fieid
winding terminat o solencid
terminal @

Take off yoke @ with field winding

b Remove rear retaining nr.g{:j;'ﬂr-;_lr:r g artached.

mature shaft and shims @ for pinian ag-
justrmant.

£ Back oH twe nuls retaining tie bolts @
1o drive suppar -@ and commutlalor end
Suppeart @ to yoke @

1, Commylater and support
2. Yoke

€ Take ioad off brush sprngs @usmg
& gcrewdrivar as shown.

1. Solenoid

2. Field winding 1erminai
1 Hefaining nng 3. Yoke
&, Shima

h.  Remove lhree -:upscrm@ relaining
solencid (2) to drive end suppont 3
Ramove solencid.

1. Brugh sprngs

05-8 )
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ENGINE IGNITION, STARTER, CHARGING

.  Clamp armature in vice provided with:
BOf jaw liners.

Using & spacial tubuler box wrench, neiease
pinion stop ring (1) from retaining ring (2 1
m., Using sultable pliers remove retaining
ring @ from armature shat.

Remove pinion &lop ring.

3. Drrive wng support

% Bianier drive

1. Remove rupbe: paa (1) win plate
i Back off bol @mlng as pivot for

shgagament lork.

¢ Back off heig winding screws f_:}un

yoke @ and remaove winding.

oy

1. Rubier pad
2. Baolt

k. Femove srmature @ Togeiniar  wilh
starter drive (3} and fork tever (1)

1. Fleid winding

Z. Yoke
1. Pinian: alep ring
2. Rataining rong
g I npcessery, remove bDushes from
COMMULAtar and suppor and drive and
m. FEmove stanes dnve @ suppon uging the special remover,

1. Fork
2. Armalure
5. Sianler drive

PA384300000000 05-8 March: 1986



ENGINE IGNITION, STARTER, CHARGING

INSPECTION

Prior te performing siecirical test,
thoroughly clean ali components with com-
prassed air

Pay particular atention fo windings.
Clean commutator using a alath moisten-
od with fusl,

Commuiator eccentricity
check

a.  Grip commuiator on & ialhe

B Piace a magnetic-base dial gauge on

lathe carriaga with styiue in contact with

commutatar (1)

—  Check that eccentricity is within

specifications,

— f eccentricity is higher than specifies
or the commulalar is badly scored,
teplace commutator of, il st
recoverable, drgss by furming ana
polish ugsing anarmature grade amery
gloth,

1. Commuiator

Max, scoenidicity silowance for
commutator js: 0.06 mm (D.0024 in}

Max. dressing depth allowsd on
naminel dis, 1s: 0.25 mm [0.018 in)

March 1586

Commutator open-circuit

(O/C) test

4. Turm tester switch o Onm scaie
1 100,

b. Plage tester probes in contact
with bars of commutator under tast.

TR
i
\.l-\"‘. TP

€. - Check that tester sigrais curreni How.
11 OWC 18 datected, replace armatune

CAUTION:
Repest operations b. and ¢, on all

corresponding. pairs of commutatar
bars,

d. It insulation is not aficient, 1.6 in case
of open circuit (OVC) replace armature
without hesitation,

CAUTION:
Repeat aperations b. and ¢. on ail
commutator bars.

Armature insulation test

&, Turn taster awiteh 1o Ohm scaie 4o« ¢
b, Place one tester prote in coritacs
with the commutator and the othar

with commutater bars or shafi
¢, Check that tester does not signal cur-

rant flow.

05-10

Armature 5/C test on
banch tester

& Place armature agross pole shives of
armature tesier and Supply current throudh
tester switch,

b, Slowly tirn armature and place
the steel bar over armature pack

F.A3583 3000000



ENGINE IGNITION, STARTER, CHARGING

€. I a 5C exists, the bar  will vibrate
andfor stick 1o the commuiator over the
slols housing the dafective conductors,

Field winding insulation test

a. Tum tester awilch to Ohim scale G«
b. Piace one of the tester probes in
contact with the field winding ter-
minal and the other in contact with
the yoke,

£. Check that tester does not signal
current flow.

4. I insulation s defective, remdovs and
repiace field wingings.

Faor remaval from yoke refer te step o on
«BOSCH Starters disassembly,

Field winding O/C test

&, Turm tester switch to Ohm scaie
11 % 100.

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

Repeat the operation on the other
briush,

c. Check that tesier signals current
Flowy,

4. i fisld windings are found to be af-
facted by O/C, remove and replace wir-
dings ralerring 1o step o, <BOSCH
Starters digsssembly

Positive brush holdar
insulation test

a. ' Turn tester switch to Ohm scaie 1 =
b, Connect one of tester probes tc
brush carrier and the other 1o 2
positive brush holder.

¢, Check thai tester does not signal cur-
rant fiow.

d. Rapasat the tasi on the other posilive
Brush. holdar.

& i nsuistion i deteslive 1epiace the
prush careier withoul hesitation

Solencid efficiency fest

a. Connect solencid 10 tester anc appiy
negative current.

Alrernmatively, connect  soienowd
body @ tc negative battery pole,
b, Connect solenoid positive (:51:;
battery positive, - shortcincuiting
solenaid to pin .

c. BSolenoid plunger actuating enga
gement fork should move; if no
replace solenoid.

05-11

1. Solenoid body
2. Solennid posfive
2. Terminal pin

Finion stficiency test

8. Tumn pinion clockwise as shown

It should rolate freiy

B, Trytoturn pinian coumerciockwiss, 4,
toward ring gear:

No rotation shouid be possible.

¢ Visually inspec! pinien taeth for wear
or damage.:

g, 1 pinion operEEon IS iound o by oaled-
fiwe or teeth are worn, panicularky near the
chamfered side, replace stanar drive
withou! hesitation,

Brush spring load check

& Check prush springs lor wearkness
Spring stittness should be adeguate to &n-
Sute correct brush contact on commutalor.

March 1886



ENGINE IGNITION, STARTER, CHARGING

b. With brush carrisr in position on &
mature, check brush spring fived icad us-
ing & suitable spring balance.

The correct joad should be 16 N max.
At brush and of traval spring load shouis
be 13 N approx.

Brush wear check

Chack stator and rotor brushes for Taking,
carbon dust, and for cofract length.

Mnx. brush length:
11 mm (0.43 in}

Brush wear check

a. Chack bughes in frent and rear ar-
maturg Suppons for excessive andior
LINENVET Waar,

Ensure tha! armature shafl running
clearange in bushes is as specified.

Armgiure shaft running clesrance

in bushes [bush bars din. - shafi diaj:
0.02 to 0.05 mm (0.001 to 0.002 in}

March 1988

B I wesr o found 1o be axcessive replace
bushes referring to "BOSCH Starter'
disassembly instructions of step p.

CAUTION:
Bushes are cormectly inatalied I rofor
shaft rotates without binding or play.

ASSEMBLY

For startar assambly reverse The disas-
sambly ssquBancs.

Lubricate tha foliowing pans using the
spacifiad type of graase.

Parts invoived in starer cperation
«  Commutalor end suppon bush
Drive end suppart bush

Pimion

Starter drive helix

Solenosd plungar

- - L -

BENCH TEST

Piace staner ¢n tegter next 1o fng gear and
astablish electrical cannections.

CAUTION:

Supply starter through high-capscity
battary to prevent significant changes in
voltegs during testing.

&  FAurning lorgos iest.

— Supply siarter at relsd vgrage sng
apsrata starter (3 engage pinkon.

— Brake tester ring gear to bring curren:
consumption to the rating specified for
running torque teat,

Check that torgua is ax specified unde:
Service Data and Specifications,

05~-12

Lock torque test.
Supply starter al raied voltage.
Apply Laslar ring pear brake.
Operals starer and ek & Guick
reading,

Gument, vollage and torgus valuss
should be as specified under Ser
vice Data and Specifications.

. Starter-maunted switch test.

Move starter away irom ring pear so
that pinkon s pravenisd from messhing
with ring gear when moving cutward,
Supply starter at the rated voltage and
oparate the starter switch and check
that current cansumplion i as
spacified under Service Data and
Spacifications.

Chack that cut-in vollsge is as
specified under Service Data and
Specifications.

FA 384 300000000



ENGINE IGNITION, STARTER, CHARGING

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA - CHECKS AND ADJUSTMENTS

Alfs Romes
118 46.05.030.00
Part No.
Sxarter BOSCH
Tvpe GF 12V 1.4 kW
0.001.311.138
FRoved voltege W 12
Rated output kW (HPI 1.1 1.5
Max. brush length M -
[in] -
Max. commuwian eccentricity mm -
[int -
Artnature shafs renning clearance mim 0.02 e 0.05
fin} Q001 16 0,002}
Running torque test Ipimon meshing with Draked ring geart
— Woltage W g
= Qurrent consumptios A 200 mas
- Spoed rpim 1200 min
— Torque Mrr B
LLEEIH {5.9i
{kgm} {0.8:
Lock torgue test |pimion meshing with focked ring gear!
— Vollage W g
= Zurrent consumplion & 200 max.
-~ Torgue B 13
if1-ioy 8.5]
{kgmi 11.3]
Freswheei overrunmning torgue fem 14 10 20
{in-ib} (1.2 10 1.8
Ikgerm) (1.4 1020
Starter-mounted switch test
— Max, draw at rated voitage A a3
— MR, Cutan voltage W 15"
895 (**;
Pinign testh modute 21187
(*l  Ar—-20°C (—4°F)
(**} Av+80°C [+178°F)
05~13

PAIE4 300006000
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ENGINE IGNITION, STARTER, CHARGING

TROUBLE DIAGNOSIS AND CORRECTIONS

Condition

Probable Causse

Corractive Action

Starter doas not crank, No currant
draw

OIC across battery and starter

OVC across starter and starer swiich

Battery terminals oxidized or clamps ioose

Starter solencid contacts or winding CVC or
groundad

Worn brushes preventing proper contect on
commulator

Trace and remedy OVC

Chack baftery terminale and starter laad lerminzs
Tighten nuts

Trace and remedy OG

Check switch contacts and reéplace as necessary
Clean battery terminais and tighten clamps
Clean switch moving coniact and fixed coniscis
or replece swilch

Reapiace brushes with ganuine spares and check
commutator conditlons

Starter draws carrent but does not
furm on tums slowly oF doas not crank
the enging

Armatura fouling pale shoes or stuck bal-
wian poles

Seized armalure shah

Figid winding 5/C or grounded
Armature NG or grounded
Armaturg S50

Starter rns but dows aot crank the
enging

It bushes are wom replace bushes andior
supparts

Check suppart alignmeni

Check armature shaft

Ensure that pole shoss are correctly posilioned
and tight on yoke

Aeplace armature and saized bush

Replace fisd wingding

Replace armaturs

Clean commutator and brush holders 1o remove
Sarbon and copper dust
Check and replace armatue a3 Necessary

Ririg gear teeth worn: pinlon does nat mesh
incorrect assembily: pinion doses not mash
Tty

Foraign matter in drive; starer drive binds
on armalure shal

Firion meshes with ring gear but angina
does not crank

Replace starter ring gear on flywhee|
Check plniah-e-ring gear alignment and distance

Clean and fubricate: clean the entire drive as
nacessary

Freawhsal deteclive needing repiacement
Cluteh defective nesding averhaul

incorrect solanoid operation nesding repar o
replacemant

Startat aperales but generates ox-
Gcassive of undue noise

Qetective mechanical components

Trapped foreign matier

Starer [asks pawes

Check supports

Check bushas

Replace suppons as necessary
Remove foreign matter

ineorrect brush contact

Brushes binding in holders

Repiaca or bad in brushes by oparating sterte:
in noeioad condibions

Chack brush spring load

Replace any weak springs

Clsan holders or replace as necesssry

Prematurs brush wear

Commutater cvalized
Mica pretruding from commulalor
bars

Brush spring load sxcossive

LUnsuitable brushes

Dress commuiator within specifisg limita, under:
cut-mica and clean commutator

Undercutl mics and clsan commutalor

Check brush spring load and compars
with reguirements

Replace brushes with the spacified yps

March 1885
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ENGINE IGNITION, STARTER, CHARGING

Condition Probable Cause Corrective Action
Commutator sparking = General overioad Overhaul starer
» Weak brush springs Replace brush springe
* Mice protruding from copper bars Undercut mica and clear commutator

. 0D5-156
FPAIBAIOGO0000L Marct T986



ENGINE IGNITION, STARTER, CHARGING

CHARGING

BOSCH ALTERNATOR

T Spate

2 5plit putiey

3. Spaces

& Fan

5. Tie boi

B Oirive: end fisad
7. Drive. end beanseg
8. Plate

9. Key
16 Aater

March: 7986 05-18

1. Feguinlor end Deanng

12, Stator

13, Heat sini

4. Reguintor sng suppo

15, Voltage reguiator brusi: carmer
18, Brush spring

17 Brush

18. Fan naut

18, Lockwsher

2. Reguldtor connecton

P AISII00NO00G



ENGINE IGNITION, STARTER, CHARGING

DISASSEMBLY

CAUTION:
The fellawing proceduns apply 16 com-
ponent repiscemeant.

For inspaction purposes do not periomm
dabonding operations described.

—

&, Clemp altermator drive pulieys @ in
& vice provided with 30ft jaw liners,
Loocsen nui@rauining pulley and fan@
o rotor shak

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

i, Fan
2. Pulley
3. Mul
4, Sha#

voltage regulator to regulator
end support . Remove regulator
with brush carrier attached,

B Back off two E@L‘IEM SECUring

e. Chmpmmhﬂ@inlmm
basch off fhe Dol ratasning head 1o reguiator
end :upport@

1. Drive #rig hegd
2. Raguiaior and sugspon

g, Femove reguUiBlon Brc Suppon Tapping
suppon pariphary lighily with a8 plasiic
mallet as shown,

€ Take out rotor ]

85 shown,

1. Volsge regulator
2. Aegulatar and support

PAZES 300000000

tapping
rotor shaft 2 with & plastic malley

{.  Unsoider the three phase connections
(7) on heat sink (2}

from stator

1, Stator
2. Haat sink

g Back off screws @ retaining feat Sink
1o regulator end suppart.
Remove heat sink.

T. Heal sink felairing sooews

Fi.  Back off two SCraws [1_] retaEiring ber-
ing plate @ to-drive and head:
Take off bearing.

CAUTION:
H wiom or damaged the bearing muat be
replaced on sasembly,

March 188E



ENGINE IGNITION, STARTER, CHARGING

1. Boiews
2. Plale

i Using & suilabie pelier as’ shows or &
press with ring adapters and punch remave
regulator end beating | 1 )fram rolar shaft

CAUTION:
If worn ar dameged replace besring on
assembly inatailing it at the press using

m tubular sdapter resting on bearing in-
nar race: onky.

1. Beanmng
2. Shak

Marcr: 1988

INSPECTION

CAUTION:

Pricr to perfarming elsctrical fewsts,
thoroughly claan all componants with
comprassed air,

Slip rings

a. Check siip rings far weaar

& W stip rings ara fightly scones, grip rotor
o the (athe and pollsh using armature
grade amery cigth,

If badly scored, the rolor should be
replaced.

Rotor O/C test

% Turntesler swilch ic Ohmacaie a1

b. Pilace tester probes in contact
with slip rings,

¢ Check that rotor winding resistance is
within the spacified limits.

d. If an QIC condition s found 1o exis
raplace rotor.

4 =Y Ohm

Rotor Inauiation test

a.  Turn tester switch to Ohm scale 0 ¢
b, Place one tester probe in contact
with one slip ring and the other
probe in conwmct with rotor body
Repaat the operalion on the olher slip fing
c. The tesier should indicate zem cument
flow. _

d. It insulalion 15 defectve replace the
rotor.

Stator winding insuiation test

&. Torntestar switch 1o Ohm scale § = 1
k. Rast one tester probe an stator
pack and the other on each phase
terminaly @ if turn.

¢, The tester should indicate Zerc curren:
fiow.

d. It insuiatien i defactive replace e
staloe.

1. Phase wefminais

Stator winding O/C test

a. Turn tester switch to Ohm scaie
= 10
B Check for O0C condition across 1:2, 1-3
and 2-3.

FAIB4 300000000
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¢ Thetester should indicate current flow
in each crzse.

d. W an O4C condition ig found to exisl
replace the stator.

1, Prase \erming)
2. Phase termingi
3. Phase 1emingl

Brush wear

— Chetk brushes in cara: on wollage
reguiator for Haking and carbon dust
Brush length should be as specifiec.

Min. brush standout:
¥ mm {0.20 In)

— | brushes aré worn, unisoider the feed
as shown and replace brushes.

Brush spring check

Check brush spring for weakness
Spring load should be adequate o ansure
proper rush contact with slip rings.

i inadequate contact is detactad, raplace
the entire voitage reguiator.

FAZELIU00G0000

Brush carrler O/C test

e Tum tester switch 1o Ohm scale
0= 100,

b, Rest one tester probe on one
brush at a time,

¢. Hest the other probe on termi
nal .

d. Chatk that lester indicales & Current
fiow.

e, |fan QIC condition & detectad check
brush sesting.

it necessary, repiace brushes snd/cr
CHBITHET.

£, Tarmina:

Diode 1est

—~ Zerg tester over Ohmoscaie {8 x 1.

- Place tester probes on ends of a
diode,

— Either of the foliowing should
ogouT;
» Tester does not indicaie a fiow
of curreni (intinite resistance}:

Dicde resistance 1o reverse
currant flow: H = o=

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

Diode resistance 1o forwerd
current flow: K = 010 10 Ohm

& Tester indicates a current tlow
and, hence, the specified resis
ance.

Change over probes and check 1o
ensure that tester does not indi-
cate a current flow linfinite re
sistance).

CAUTION:
Tha above oparations must be carrisd
Gut on all Held diodes,

05-19

= if the apecified readings are ndt pbtein
&d replace the enlire heat sink.

ASSEMBLY

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

CAUTION:

Tha scidering operation to join the thres
stxtor leads to the heat sink, snd an
Boach altemnator to repisca the brushes,
should ba sccomplishad In the shortest
posaible time in order to prevent diode
overhaniing.

BENCH TEST

& Place afternator on leste: and establish
the electrical connecticns to tester maiar.
b. Establish the following connections:
— Terminal B+ on alernalor to tester
positive.
— |Ingdicator bulb to atternator tesminals
B+ and D=+
— Energize tester,
. Run atemator for one hour at 3000 mpen,
Bultably inserting rhecstats 1o produce & load
sdequate 10 bring voltage 1o 13 0 14 v
d. Slow down motor to oblain Tto 2 A
outpul, disconnect loed rheostats and ad-
just spead to obtain the 13 10 14 V specified
for testing. In thase condilions, take a cur-
rent raading and record Ihe corresponding
rpm rate,
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g. Hold voltage steady at 13 to
14 ¥ through battery, adjust speed

and load rheostats and record cur —_———
rent output and corresponding rpm "ﬂ‘T“a'
rate. This operation should he R

repeated at  several points, stari-
ing from the lower readings [1 ¢
2 Al up to maximum rated oul
put

f. Check thal output readings Yos
the wvarigus rpmorates are equal 1o
of higher than specified under
Service Dlata and Specifications

P Teeminat B
& Terminal O
J - Indicator byt

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA — CHECKS AND ADJUSTMENTS

Alfs Roamag
Part No. 118.13.05.080.00 | 195 5§ 05.060,00
i
Alrernavor i1 BOSCH BOSCH
Type K1-=14VEaAZT 0.120.488.103
0. 120,489,905, 908
Raved voitage W id
Vipltagh range ' -
Rared currernt (85 Al tEm B000
Cutputl data Initial eetpul speed rpm 1B
Spired at 2/3rd of max. output rem 2100
Maximaum alier notor speed rpm 15000
Brush wear limit mim -
liml -
Field winding resistance . i) -
Voltage regulator resistance LY -
Cicde residtance £ -

(U Integ-al o sciramis voitage renuiniar version

apl T9ET 05-20 P 354 300000002
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TROUBLE DIAGNOSIS AND CORRECTIONS
Prior 1o Initlating alternetor gisgnosis snsure that banery s fully charged (see; Battery).

Candition Probable Cause Corrective Action
Afternator falls io change * Slack drive belt Tansion bt
= Charging or ground return cireuil siecied Chack circult
by OIC
Dwisciive brushes Repiace brushes
Fialg diode SIC Asplace heat aink
Fiald circult affected by O/C Check cireuit
Rotor winding O/C Aaplace rotor
Voltage reguiator inefficient Aeplace voltage reguintor
Stator winding grounded Replace staior
Qutput low or unsteady Slack drive balt Tension belt
Intarmattant QUG in charging cirguit Check circuit
Wom brushes Raplace brushes
Voltage regulator inefficiant Raplece voltage reguiaios
Field dieds O/C or S/C Replace neat gink
Rotor partially S/C Replece rolor
Stator VT, grounded of partialiy S/C Replace stator
High output Vaoltage reguiator inetficient Feplace voltege ragulatar
Nuoisy alternelor Warn dtive belt Raplace balt
Loosa drive pullay Tighten retaining mut
Bearings ineffigient Raplace bearings
Flald diode S/0 Replace heal sink
Atternator loose Tightan relaining capscrews
PAIEE IOOOOGOL 05-21 March 1856
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DIGITAL ELECTRONIC IGNITION

DESCRIFPTION

Dnigital electromic  ignition 43 an
inductive-discharge system without
contacts that controls the con-
ductions time and the coil currant
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 module N1,

¢, lgnition electronic advance con-
trob unit N20,

d. Spark plugs 412,

A, with

The ignition system  aise receives
the engine termperature and accele-
ration throttle opening signals from
sengors [ocated on the engine {some
vehicles are not equipped with the
gnging coclant temperature sansor)

IGNITION DISTRIBUTOR
AND HALL SENSOR

The ignitien distributor A% |s tited
with magnetic pulse generator AG
(Hall-effect sensor) and & vacuum
advance control device 1o alter the
ighition advance in relation to the air
supply. SYSTem vacuum;

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

Liecember 1987
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The Hail sensor is positioned insige
the ignition distributer-and generates
six pulses each time it turns, i.e
every two. crankshaft turns, The
contral unit usas these pulses a8 3
reference to calculate the advances.
The sensor operates sccording to the
sengitivity of certain semiconductors
to magnetic fialds. This phenomenorn
i$ known as the Hall-effect. The
system consists of - a° Hall-effec:
davice with @ small permanen:
magriet that determines conduction.
A ferrous, sector disk rotates on the
distributor shaft. Whenever s disk
sector enters the magnetic field, ir
aiters the magnetic flux thus causing
the sensot to generate a positive
pulse that lasts for the same amount
of time as the magnetic field inter-
ruption.

The Hall-effect sensor differs from
the inductive type sensors in thia
the output signal s perfectly squared
and has gonstant intensity ever
when. the number of revelutions
waries, thus permitting direct contro
of the digital efegtronic devices
without having to treat the signal in
any special way,

In arder 1o-operate, the sensor mugst
be supplied with +12V and ground,
while the signal is picked up vig a
third wire with amplitude @ o
BV,

Note - This diagram iy applicable 1o
both V& 25 and V& 3.0 versions
with the exception of the number-
ing of tha contral unit N20 connac
tor [wee wiring diagram on pape
0&-3}).

A lgnition distributor
AE  Magnetic pulse genarator
LE Ignitian coil

813 Bpark plugs

BY lgnition switch

[+ ] Elettranic rav-counter

GBI Left engine compartement grownd

GBd4d Left  engine compariment cor
neciar

G111 Dashboard ‘instrumentation wiring
cannactor

N1 Elactronic ignition moduie

N20  ignition sdwance variation eorteal
wnit

g1 Injection contral winit

5B Accelerator throttle body swich
7 Erngine coolant tamperatura senEo:

PAIRLINO000003
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The sensor output signal is used by
the ignitign electronic advante con
trol unit.

IGNITION ELECTRONIC
ADVANCE CONTROL umnIT

A migroprocessor in this control unit
stores gptimal design  ignition  ad-
vance angles for all possible vehicle
operating conditions. The comrect
advance value for any given operating
condition is selected through digital
processing of signals from warious
sensors in the enging and comparison
with design values stored in micrg.
processor,

ELECTRONIC MODULE
IGNITION COIL

This. unit consists of  electronic
module N1, ignitien  eoil AR
mounted on & finned aluminum allay
heat sink,

The electronic module incorporates
the whole system in the form of a set
of integrated circuits mounted on &
Ceramic suppart, with adequate
compensation for stable performance
over @ wide range of operating
temperatures, end &5 suitably filtered
ta minimize RF interferenceé both
ways, A sealed container protects the
device,

Electronic. moduie operation

The electronic. -module  receives
signals frem the ignittion advance
contrad unit and then processes them
on the basis of the information
received  from  primary  current
limiting circuit and from output
transistor energization. time control
cirouit. The energiZing time (¢od!
charging}  consequently.  remains
steatdy when enging r.p.m. varies and

FAJS I00000000

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

CAUTIONS

Prios 10 SLArTing Wwork on e igriTon system,
switch ol the ignition and disconnect the
battary.

Posaible work of the. ignition aysiem ir-

cludes:

— Connection toenging 1as! squipment
{(stroba  lamp, dwell angle taster,
oscilloscops, alc.).

— Igrnitian gystam component replace-
ment (spark plugs, ignition coii,
distribulor, H.\. leads, atc. ).

it during ignition system testing or on-

engine adjustment the ignition or the

vollage supply |5 10 be urned on, the #n-

fire systam |a snarglzed and becomeas

dangarous. The rigk of injury by alectric
shock is vary regl-as regards not only the

ignition ystem componants proper (8.g:

digtributor, coil, electronic unils, spark

plugs), but alsa the wiring harness (suct:

&s techometer connection, diagrostic jack;

of pin conneclions and tast equipmeant.

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

— For comprassion testing, disconnect
lhe power moduls larminal pin o
positively grourd terminal 4 on the ool
1o the auxiliary lead 1o prevent injury
and damaga to components. The aux.
iliary lead should be connecled 102
resistance of at east 2 k Ohm. For in
stance using te R.F. imerference sup-
pressor {& k Ohmj,

— Tha ignition coil should only be replac-
&d with the specitied coil for the
vehicle.
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Ko R.F. intererence - suppressor
shauld b connectad to tarminals 3
and 15 an the. coii.

Coil tarminal 1 should not be grouna-
ed for anti-thaft protection (when igni-
lion is switched on, the ool would be
damaged bayond repair).

Coil terminal 1 should not be con-
recied 1o the battery postiive, nor toan
inspection lamp (the power module
would ba damaged beyond répair)
ignition lead trom coil termingl £ 1o
distributor terminal 4 should not be
disconnecled during operation.
Thare snculd ba no vortage discharge
BCross coil terminal 4 and coll tsrrminals
1 and 15 since injectors and power
module woukd be damaged beyond
repair,

To prevent power unil damage, oon-
nect the ignition system secondary o
at wast 2 k Ohm; original distributor
rotof arm should have an AF. in-
terfgrance supprassor rasistance of 4
k Ohm {do not usa 5 k-Ohm rotor for
A.F. imerferance suppressian).

Do not connect any separate volisgs
sourae (a.g. Ohmmetar) 14 the eleg-
tromic. switch (Hall sansor},

Pay attention whan swilching tes
equipment measurement range.
Laads acrozz Hall sansor and power
madule shauld ba saparated fram the
other legds. The distance from Hall
sansor leads to Ignition leads and lead
acrdss powar module terminal 1 and
coll terminal 1 should be at lsast 100
mrm {4 in) {otherwise the Hall
sensar will be damaged beyond
repair) .

Distributor Cap retesning Spnngs shouid
nit b alipgwad 12 fall ingide The sansar
when turning the crankshakt with the
dust cover removed.

Any voltage discharge or breakdown
of the distributor cap (Qelective insula-
tion} could oamage both powar moduie
and Hall sensor Heyond repair.
Mewver disconnect battery larminals
with the 8ngine running.

If the banary cables are interchanged,
the distributor semsor. the power
module, the coil and ignition advance
ECU will be damapged bayond repair.
Do not jump start at a voltage highar
than 16 ¥ or using 8 quick charger:
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CHECKS AND
INSPECTIONS
ON VEHICLE

a.  Ganeral checking reguianions

CAUTION:

Avoid checking for voltage o

current by sparking or grounding

the high and lew voliage points

uniess special checks are specified

with tha sppropriate procedura (o

be followed.

In addition, do rot:

— Disconnect cabie across coil
high voltage 1ap and distributor
when starting or with engine

running,
— Ground the coil low voltage
terminal  connected to  the

rev-counter,

= Use diagnostic eguipment that
allows the LY signal to be
short-circuited across coil
primary and rev.counter.

CAUTION:

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

CAUTION!

The stroboscopic gun should aiways
be connected directly te  battery
terminals,

Marcre 198E

Systam aperstion check

With ignition key ser 1o off
lignition switch opent wisually
check system  installation and
wiring, If the results are positive,
proceed as follows:

* check the ground cennection
between ignition unit heat sink
and engine block, and heat sink
and negative battery pole respec-
Tively.

The ohfmmeter reading must be
tess than 0.2 ohm,

s check whether the connector
connecting the distributor 1o the
Wnition unit is properly soateg
with the connector pin hooked
onto hest sink stop.

With the ignition key sel 1o
on lighition switch closed) and
engine stationary take a wvolr
meter reading to ensurs that the
valtage on the coils positive
terminal s the same as the
batiery wvoitage {approx. 12V)
The voltage on the coil's othe:
terminal  should not vary from
that of pasitive terminal by
more.  than 0.3V lapprox.
11.7V).

If the yoltage readings are not as
specified, check whether the
cause i5 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, disconnee:
rev-counter fead and with igri-
tion Key set to off, take an ohm
meter reading tG ensure that
primary and secondary resis
tance is as specified.

05-24

it Bosch

Primary wind:ng

resistance at ﬂ- 0.7 wo 1.2
Z0°C (BEF}

Eecondary winding

rezistance at kil | BBm1re
0% (BE°F!

General gnition system check
With  ignition key set to on
disconnect one LY lead from &
spark plug and hold frea end ot
lead & mm {T/4in} away from
engine. block.

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

oo~ N f L R

FA 384 300000000

Lap

Botar arrm
Dust cowver
Driving ke
Retaining ving
Sector disk
Plastic disk

SCrew 3ecunnG  aUwancE  GEvicE 1o
distributor body

05~-25

L&

i
it
12
13
14
18
16

Device. coniroiling wecour: sdvance
with Hall.eflect sansar

Cl:p securing cap

Screvwesacuring clip

Distributor body

Hall-effect spneor connecior

Clamp

Screws  securing advance rEg BTG
Vacuurn advance regulator
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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 eiips, re
move cap and rotor arm |2}
together with the dust cover wnder-
nedath.

1 Cap
2. Hotar arm

€ Remove disk. retaining ring @
as illustrated in figure,

-\'.'_-"' :-"h_;
o
=
— |
ot T
~SEE
e --'-E""ﬁ: o
T T i
[ v
[ Y ] -

1 Bectos disk
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d. FPrise sector disk @ out with
tie driving key and then remove
the retaining ring underneath.

1T Becus disk

3. Femuove e pressegon plasuc
disk, then remove clamp @ discon:
nect  wiring  and. remove  con
nector A

1 Clamp
i Hall-efiect ssnsor connscic:

f. Unscrew securing  screws  on
advance reguiater and remove it
froam the drive pin inside the dis-
tributor,

05~26

1 Wacuurm edvance requbator

g Unscrew  the three  secuning
screws anside the distributor and
remove device cantrolling . the
wacuury advance, with Hall-affect
SENSOE.

1 Device cortredling  vatwurm advanue
with Hail-eflect sengar

k. If necessary, Unsgrevw the sCrews
of the clips securing the cap anc
remrove them,

CHECKS AND
INSPECTIONS

& Check that the shaby nside the
distributor rotateés fresly and that
there is no running clearanca,

b, Check that the Hall-effact 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 reassemble reverse e order of
remiowval  in - eccordance with  the
foll owing:

a.  Remember to fit the sector disk
driving key.

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

BENCH TEST

Vacuum advance

& install distributor on tester and
establish the necessary ¢onnections.
b. Zero the spark on angle dial on
tester turning distributor by hand
or through tester mptor,

Do not exceed 6O rpm.

¢ Connect vacuum hose 1o tester
VECUUIT gauge.

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

e, If the curve obtained is ript as
specified, replace: vacuum advance
device,

ON-VEHICLE
PISTRIBUTOR
INSTALLATION

To install the ignition distributor on
the engine progceed a5 foliows:
g Turn the crankshaft to bring
pistan number 1 an compression
stroke, j.e. with both valves closed
Te do this, wrn crankshaft pul-
ley @ so-that reference mark "F-

FAIS4IN00O0G00

stampes on the puliey, lines up with
reference pointer )

b. Lubricats the gssket on the
lower part of the distributor body
with engine oil; remove the cap and
install the distributor with the rotor
arm pointing toward cylinder nume
ber 1,

e. Position the distributer eofrectly
a5 illustrated in the figure, and rotate
it until the reference mark on the
edge of the body is In line with rater
arm centerline,

d. Fasten the distributor in this
position with the clip provided.
#.. Install cap on distributor and
connect the spark plug feads in the
eorrect  ignition sequence [ 1-4-2:
5.3.8).

f. Carry out ignition timing using &
strobascopic lamp,

RIGHT CYLIMDER HEADG

DARECTION OF
FOAWARD TRAYEL

Cap retaming clip
Reotor-arm fo 15t oylinder
Rufarence pointer
Crankehafr pulley

Kaying togth

Lo R U
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ELECTRICAL TESTS

& Make wre that both the con
neCtors on the control wnil are
inserted,

Raize rubber protector on receptacie
connettor of distributaor,

b. With connector inserted, place
yoltmeter probes in contact ‘with
positive (+) and negative {—).

e.  Turn on ignition and check that
voitege from ECW is 12V approx.
d. Place one voltmeter probe in
contact with center conductor (0] on
sensor connestor and the other probe
i contact with wvehicle 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 anly.

-..._l'.: I('_h/: J—
¥

CAUTION:

This voltege indicates the point at
which farrcmagnetic meterig!  dis-
continue: magnetic flow across
permanant magnet and sensor.

f. Check cable conTinuily DeTween
Hail sensor and electronic control
Unit.

g. Aiso check for S/C across
conductars relative 1o one angther
and afross each conductor and
ground,

March 7588



ENGINE IGNITION, STARTER, CHARGING

ENGINE
TEMPERATURE
SENSOR

LOCATION

The engine temperature sensor for
the ignition advance control unit i
secured on the front right of the
thermostat body.

REMOVAL AND
INSTALLATION

1. Disconnect wiring @

2. Unscrew  sensor @ frorm
thermostat body and remaove it with
relative gasker,

Collect coolant that drains from the
system,

T Wiring
2 Engirie température sensor for igniticn
adwance control unit
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3. When reinstailing, replace the
gasket, apply antiseize RJGORI
Mever Saez on the threading and
tighten sensor to specified torgue.

@ : Tightening torque
Enging temperature sensor on
thermuostat container
30 N-m
{22.4 ft-lb;
3.1 kg'm}

4. Feconnect wiring 1o the serisor
and top up the cooling system with
the specified liguid {see: Group 071

CHECKS AND INSPECTIONS

The engine temperalure Sensor cor.
tact is narmalbly closed; check that
the contact opens at a temperafure
of 35 to 41°C {95 ta 106°F),

IGNITION ADVANCE
CONTROL UNIT

LOCATION

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

1. Remove the PrEssure inserled
protective cover and disconnect
roof lamp wiring .
2. Unscrew nut @ disconrniec
wiring and remove the igniticn
advance contral unit,

Acof lamp
Cover
Nut

Ignitien advance controt wnit

B LI oRY =

3. . install the igritign advance cor
trol unit by reversing ihe. order o
remgval,
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SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

Ignition distributor ECU
Alfs Romea
Part. No. 146.68.05.011.00 Supply voltage 4w 16 Y
Distributar =
H Max. eurrent B A
Typs 0.237.322.001
Oparating temparaturs range =301 125%C
Firing grder 14.2:-5-3-6 (=22 w0 257°F|
i ignition advance Spark plugs
221 BT0.C (3) Alts Romes
o e Part No. 118.00.05.106.01
Static agvance {1} (2} —
Tex1® BT.D.C. (4)
ne il SILVER LODGE
Type HLE 1
(7 Chack siafic Bdvancs with disiriputar vacyum hose. disteanscles

{2} Siatic advanca posdicn: Align poinfer to ref. mark “F™ (11 Alernatively: CHAMPION BN 11 ¥(
(3} For 2500 engine (319.11)
(4} For 3000 anging (061,34)

ignition coil with elecwronic moduis [ Engine temperaiure sensor (ignition}
. i A:' “’;m“ 116.97.65.079.00 Migrrnally closed! santact opend 3L mdiC
'w""’"_mu with arn nia. ot temperature (895 1o 106°F}
slsctronic moduls T BOSCH
yee 0.221.600.002
Pevrriary winding
resistance [at
20°C [68%F)] £i LT ]
Secondary winding
rasistance [a‘t
20T B8°FI] ) BO00 1o 11000
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SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

Ignition distributor ECU
Alfs Romea
Part. No. 146.68.05.011.00 Supply voltage 4w 16 Y
Distributar =
H Max. eurrent B A
Typs 0.237.322.001
Oparating temparaturs range =301 125%C
Firing grder 14.2:-5-3-6 (=22 w0 257°F|
i ignition advance Spark plugs
221 BT0.C (3) Alts Romes
o e Part No. 118.00.05.106.01
Static agvance {1} (2} —
Tex1® BT.D.C. (4)
ne il SILVER LODGE
Type HLE 1
(7 Chack siafic Bdvancs with disiriputar vacyum hose. disteanscles

{2} Siatic advanca posdicn: Align poinfer to ref. mark “F™ (11 Alernatively: CHAMPION BN 11 ¥(
(3} For 2500 engine (319.11)
(4} For 3000 anging (061,34)

ignition coil with elecwronic moduis [ Engine temperaiure sensor (ignition}
. i A:' “’;m“ 116.97.65.079.00 Migrrnally closed! santact opend 3L mdiC
'w""’"_mu with arn nia. ot temperature (895 1o 106°F}
slsctronic moduls T BOSCH
yee 0.221.600.002
Pevrriary winding
resistance [at
20°C [68%F)] £i LT ]
Secondary winding
rasistance [a‘t
20T B8°FI] ) BO00 1o 11000
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GENERAL SPECIFICATIONS

Fluids and lubricants

Description Typa Typs of product Qusntity
Spark plug thrgad oiL |SECD Molykote & -
Fart No, 4500-18304
Engine temperature sansor GREASE R. GORI Mever Senz —_
Part Mo, 3871-69B50

TIGHTENING TORQUES

Unit of messursmant

tem

Bi-m (Feib ; kgmj

Spark plug lwet, ISECO Malykote &)

25to 34 B4 1051 26w a8

ERging temperature sensor on thérmastat container (1}

A0 1224 3.1

117 Withannzeze: B, QORI Mever Seez

Feaion B8R
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