V.A.G Service.

Workshop Manual

LT.

Electrical System.

April 1985 Edition.

Supersedes August 1978 Edition.

The manual is divided inlo separate booklets
which can ba ardered individually and alloca-
ted on tha shop floor as required

]Hm manual iz valid forthe LT from the starl af
production (hegust 1975)

It descrines all oparations which reguire special
instructions to ensure satisfactory wark

Layout of booklasis

This baoklet has an index according o rapair
aroups to make it easy ta hind the intormaticn
requirad.

Whare practical, each description of an opera-
tion is preceded by an explosed view which
also contains all the main repair instructions.
This is supplementad, where necessary, by
ilustrations which are refesred to in the
exploded view — giving details of the fitling
positions of parts or showing special toals in
use, If a definite seguanaa has o ba fallowed
whan dismantling and assambling a componeant,
the exploded view is followed by a description
of the main steps of the work sequence,

Any adjustments required are also explained.

'Workshop Bulletins

The workshop bulleting allocated to this booklat
should be filed at the back of the booklet. To
ramind you that bulleting have bean published,
the manwal pages should be marked by hand
with the bulletin number ags explained in the
bulletin heading.

Fault fimding

The basis for fault finding is the current flow
diagram. Further information is given in
this manual
“Fault Finding with V.A.G 1466" baoklat
“Fault Finding binder

instructions an the elimination of cument
defects are givan in the “Sarvice Handbook™,

Technical information should always be made avallable to all foremen and mechanics because
compliance with the instructions given is essential to ensure vehicle roadworthiness and safety.

In additicn, the normal salety precautions to be observed when working on matar vehicles are also

applicable.

VOLKSWAGENWERK AKTIENGESELLSCHAFT - WOLFSBURG I
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Starter, current supply 27

CHECKING BATTERY

From Madel ¥ear 1982 the batteries are fitted
with plugs which can anly be removed with a
acrawdrivar,

MNote:

Remaval of plugs is anly necessary whan the
acid level is below the min®™ mark on battary
housing

Plerce the plastic skin af the location prowvi
ded (arraw) with a serewdriver,

|27-527 |

Flace screwdriver i slat and turn piug
anti-clockwise to stop,

Hote:

The new plugs can still be screwed in by hand
as befara

CHECKING VOLTAGE UNDER LOAD
— Disconnect battery earthing strap

The voltage under load can checked with a
Cattary tester — e, g. V.A.G 1498 (Fig.).

Thiz currant ioad and the minimum valtage
wvary according to capacity of battery and
are shown on a sticker on the tester:

Capacity | Current | Minimum
voltage
3EAh—TTEA 1004 100y
A5 Ah—220 A 2004 9.2v
54 Ah—265 A 2004 2.4y
B3AR-300 A 200 A 8.5v
B3 AR 380 A 300 A B0
B8 &h—395 4 300 A, 4.5
110 Ah—420 A 300 4 2.5Y

If the valtage is below the specitied figure
when tested under load for 5/10 seconds
the: battary is either dischaged of defective,
Check specific gravity of acid.

Note:

To avoid the risk of explosion, do nat check
kattery when it is gassing.

Batteries with a capacity of mare than 63 Ah
must net be checkad with the battery tester,
charger VW 1266 because this testar is anly
designad far batleries up to approx. 63 Ah,

Checking voltage under load — Checking battery 1




27 starter, current supply

Checking acid level

When the acid level is balow the 'min” mark,
add distilled watar only.

Batteries inwhich the acid level is toz high wil
tand to bail over' when charged heavily (long
journeys in daylight), If acid level s tooe low it
will shorten the service life of hattery.

CHECKING SPECIFIC GRAVITY

The specific gravity in conjunction with the
wpltage measurement (under load) gives accu-
rate information on the state of charge of a
battary. The check is done with a hivdrometer,

The higher the specific gravity of the siphonad
battery acid is the higher the flaat will rise, The
density af the acid can be read off in specihc
gravity of degrees Baume on the scale.

Tha readings must ba as lallows:

CHARGING BATTERY

Maote:

Smoking ar the use of naked lights are not
allowsad i racms inwhich batteries are being
charged. Precision tools showld alsa not be left
insuch raooms.

Frozen batieries must be thawed out befare
being charged.

With the battery charger V. AG 1471 up te four
12 Wolt batteries and alse batteries with dit-
ferent capacities (Ah = Amaare hour) and
nominal voltages can be charged normally.

— Disconnect batlery earth and positive wire
fram battery.

Conmnect battery to charging appliance.
poaitive to positive, negative ta negalive,

Conditicnofcharge | "Baumeé | Specific
innarmal climatic | cravity
ZONBS

discharged 16 1.12
half charged 24 1.20
fully charged 32 1.28
Condition of charge | “Baume | Specific
inthetrapics gravity
discharged 11 1.08
half charged 18 1.14
fully charged 7 1.23

- Switch anthe charging current. Tha charging
current dependsa an the capacity of the bat-
tery and it should be about 20% of the cana-
city, With a 45 Ah battery it should be abaul
a.04,

Whan the gassing voltage is reached the
charging current 2hould net be than 10% of
battery capacity,
With a 45 Amp. hour battery it should be
approx. 4.5 Amp.

2 Checking acid level, checking specific gravity
Charging battery

I
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QGUICK CHARGING/STARTING BOOST

Quiick charging only iz possible with the battery
test and charging appliance WW 1266 wharaas
with the battery starter charger VA5G 1472 a
starting boost can also be given.

BATTERY HANDLING

Batteries which have not been used for a long
pericd [e.q. in stock vahicles) tend to self-dis-
charge and can alse in addition become
sulfated. If these batteries are quick charged
with normal charging apoliances they do not
absorb any charging current or appear to be
prematuraly fully charged as a resull of
so-called surface charging. They appear o be
defactive,

Befare these batteries are finally classified as
defective, they should be chacked:

a — Ifthe specific gravity ofthe acid inall cells
does not deviate by mare than 0.02 kg/
dm?® {e.g. 1.13 ta 1.11) from one anothear,
the battery is to be charged. On compla-
tion of the charging process the battery is
than given a load tast, If it is then dizcovered
that specified readings are not obtained,
the battery is defactiva.

b — If the specific gravity in ona or two adja-
cant cells drops noticeably (e.g. five calls
shaow 1.6 and ona cell 1.08), than the bat-
tery has a short circuit and iz defective).

REMOYING AND INSTALLING BATTERY

After putting battery back into vehicle, ensura
Lhat the cover is fitted again,

FAULT FINDING

BATTERY DISCHARGES
(Leakage currant suspactad)

Test condiions: Battery fully charged, clock
disconnectesd.

Mote:

Possiola faults: corroded and dirty contacts,
wires with chafed throwugh insulation, internal
ahart circuit in COMpanenks.

Discannact battery earth.

Connact an ammetar {large maasuring
range) betwean battary minus terminal
and earth strap.

— Switch off all cansumers {e.g. interior
lights).

— Swileh measuring range back until a
readable indication is given (0-2 ma
permissibole),

Current abova 3 ma

Current max, 3 ma

>

' Interrupt the various circuits by removing
the fuses ane aftar the other.

Currant abova 3 ma | Current max, 3 mh

-

It na ftaults are found in fused circuits,
pull wiring atf nan-tused companents:
Genarator, starter, ignition systam,
instruments in dash insert — current
flow diagram

Locate faults inmterrupted current circuits
and eliminate

Battery handling, removing and installing battery 3
Fault finding — Battery discharges




FAULT FINDING :

STARTER TURNS TOO SLOWLY
TO START ENGINE
Test conditions:

— Engine ail appropriate to the ambiant

temperature must be used in the winter
months.

I} . — Webelttension OK.

Battery nadequately charged ar excessive
vallage loss a result of loose or oxidized
connections on battery,

Check and, if necassary, charge battery,

Startarcranks Startar does not
gngine crankenging
EMDO

-

{ Excessive voltage loss as a result of loose or
| ocxidized cannections on starter
terminal 30,

— Disconnect earthing strap from battery.

— Clean and tighten connections on starar
and earthing strap between gearbox and
bodywork (do not loosen earthing strap
an Boedywark).

— Gonnect battery earthing strap.

Startercranks Starterdoes not
angine notcrank engine
END
| | The faults may be caused by the following:

I a = unsatisfactory contact between carbon
| brushes and commutator
b — commutatorscored ar burnt and dirty

Aemedies:

| &8 — replace carbon brushes and clean
brush guides

[
| b~ replace armatura

4 Fault Finding
Starter turns too slowly 1o start engine
Starter does not turn

P
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FAULT FINDING
STARTER DOES NOT TURN

Test conditicns:

— The cable terminals an the solenoid and
garthing strap between the gearbox and
badywork must be firmly fixed and not
axidized,

- Battery charged,

Mote:

Ta canfect the tast lead to the salenoid datach
the battery earthing strap.

Mo voltage at terminal S0 (selenoid) Fig. 1

~ Start angine,

— Measure voltage at tarminal 50 of soie-
naid (at least 8V

'-;fahage iessthan l Valtage above

g av
|

Continued on next page

Measure valtage at connactian for field
winding at solenaid {at least 8 V). |

Starl enging (terminal S0) |

Mo valtage | Voltage prasaent
| |

R

; [ .
HReplace salanasid Rapairatarter

RTINS B . NONT.

Fig1 Solenoid

1 — Tarminal 33 — from battery

2 — Terminal 15a
angined vehicle)

ta cail [nat an Diesal

Terminal 50 — from ignition switch

4 — Conpnection for field winding

Continued on next page

Fault finding — starter does not turn 5
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Coatinuatisn

~—

Measune vellage at terminal 50 of igrition
switch (ar least BV Fig. 2,

Startengine (terrninal S0).

—_—
I L-Nn valtage Valtage present |

| T

! Checkwiring to Cheskand repair -|
ignition switch ftermi-l wiring batwean
mal 30). Replace ig- ignitien switch
rition switch. termunal b0 and

startertarminal S0
ifarwira routing sea
CFdiagram, on

L : .2
Diasalvehicle note Fig
elay far starter)

lgritian switch

et

6 Fault finding — starter does not turn
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REMOVING AND INSTALLING STARTER

Tightening torque for starter securing screws:

Carburetor and CheselTurbo Diesel engines;
SOMm

Removing (6 cyl. Diesal) upto 11,82
- Detach battery aarth.

Suppart engine with 10-222 and tension
licghtly

Hemoeve ail fitter fraom below

Ao -

Aemove engine maunting

Take off starter togethar with strut,

Installing (6 cyl. Diesel), up 1o 11.82
— Attach starter to cylinder block,

Secura starter strul together with engine
mounting to cylinder black,

Sacura startar strut,

— Baolt enging mounting to bended rubber
buish

Install ail filter,
Connect wiring to starter
— Attach batlery aarth,

Removing — from 12.82
— Detach battery earth.

— Qpanup cable binder —1—,
- Detach wiring from startar.
Remove screws —2— and take starter aff.

‘Installing — from 12.82
Mote:

Secura wiring with binders —1— 5o that no
deEIgE CAN QCCUr,

R+l starter 7



_—— Bush
® Pressing irand out — Fig, 7

Circlip
@ Renew
@ Whan rermoving bend opan both
angs wide enough ta ensure that
ﬁ burrs.
" _— Stopring ® Girease lightly betore installing,
o #® Preszirg off — Fig, 3
& Frassing on — Fig, 4

Pinion assembily
@ Grease with MOS. grease

Solenoid
& With push-on
cannactions from

Ch. No. 2882 513 637 \\ Y
1 y ;_

= £ -

i o |
\ 1 |
Carbon brush

® Minimum lengih 13 mm |
S

=

L Armature

@ Clean commutator [patrol rag)

& Herew fwiring 1s burnad oot
o it wires have become un-
aoldered

@ Minimum diametar of com-
mutator 33.5 mm

@ Axalplay: 0.1 - 03 mm

® Max. commutatar runoul; '
0.03 mm

@ Max runout of armature plates:;

Brush holder plate — 0.0% mm
L

Graase splines with MOS

g raasa ‘_‘_"‘\J
o

Bearinghousing

Bush —— Lo RS e 0 14
@ Fressing nandout - Fig. 2

Mote:
Aftar assembling starter, seal at points shown in Fig, 5
with [ 3 sealant.

a Repairing starter (2.0 litre engine)

groave 15 net damaged. File of! any
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REPAIRING STARTER
[6-cylinder Diesel) [BEosch)

Stop ring——

_ Cr
® Fressingoff - Fig. 3 e
@ Fressing an — Fig. 4

Solenoid
® Lubricate conme with
MOS: grease

Heousing with windlings: .
® Renew, tagethar with carbon \
orushas. ihwingings are burned or "-,'
unsolderad [

Spring
® Femaving — bend retain-
irg lugs outwards
® Installing — bend retaining
lugs back until spring
12 retained properly.
Do not damage carbon
Brush sleeves,

Carbon brush plate
® Watch anti-ratatian fitting

Circlip

® Always rencw —

® Hermoaving — spread wide to
presvent damaaging groave and
shatt. Ramowe burrs.

Pimion

#® Lubricate with MOS: grease

T Lever
® Renew if damaged, lubricate
with MOS; grease

—Centre bearing

& Press bush outand in with
VW 22 2a

® Soak in hot ail befare If
instalhng

Bearing Ty
® Benew if warn -
® Prazsing out and in: Fig. 2

Shims ——
& Foraxalplay: 0.1-0.3mm

Armature

Clean commutator {petrol rag).

Henew ifwindings are burnad ar

unsalderad

Fin. commutatar diam

355 mm

Axial play 0.1 -0.3 mm

Fun-aut: 0,03 mm

Lubricate shaft teeth with

OS5, graase.

Mote: 'ﬂ'
After assembling starter, seal al points shownin Fig. 5 &%

with [ 3 sealant,

25327

Repairing starter (5-cylinder Diesal]

9




Pressing bush in and out of bearing
housing

Fig.2 Bush, pressing in and out 31' [
Soak bush in hot oil betore installing N

ABC D EFG

FER] |
Fig. 5 Sealing joints and drillings

A~ Qpearating lever bol

B — Housing/mounting bracket joints
C— Solenaoid bolts

D — Selenoid/mounting bracket joint
E — Bearinghausing/housing joint

F — Housing bolts

G~ Endplate balis

Repairing starter (2.0 litre engine and G-cvlinder Diase!)
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REPAIRING STARTER {d-cylinder Diesel) ‘_ .
[Lucash
Copper bridge
@ Between splenoid and // ~ Solenoid
fiald o / ® Grease core with
& Mountings — Fig. & MOS: greasea -
Iy { Bush
A L @ Removing
¢/~ Armature
g @ Clean commutator with
Segl—

petral-scakead cloth

@ Henew it windings ara burnt

I|
or unsoldered,
=M

g — Fig. 4
'|' Pressingin — with
\ VW 2228

i
YMirimium commutater dia- '
meter: 381 mm

i
I
)
/ Shims '
;@ Foraxial play:
' 0,05 -0 63 mm !
; [ Bush

!
|

; @ Fressingout — Fig, 2
/ / @ Pressingin — Fig. 3

/— Bearing
® ‘Watch retainer

Brush holder plate
® Watch retainer ) ri Seal
& Minimum lenoth of l
brushes:; & mm ! a
\\Ll Spring pressura: 12 M L
Operating level

!
@ FRenewifdamaged

Gaskel

& Always ranew

hsullﬂng
e wuhlr

| P2

@ Grease with MOS, greasa

Pinion assembly
® Do not wash cut

® Grease with MOS: grease
Adjusting

Thruai washer

Fig. B
Circlip
Drive bearing — ® Fenew, fileoff any burrs
housing an armature spindle
III l"\'\-\.\__
Stop ring ™~ i Bush .
autwards & Pressing in— Fig. 1
@ Fress off with W 421 )
@ Install with normal Housing with field coil ——
cammercial three-arm puller

® Henow houwsing swith calil

complete if windings are burnt
arunsoldared or if carban
Drusnas are worn

27-322
& Minimum langth af brushes: 8 mm

Repairing starter (4-cylinder Diesel)

11
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Fig. 1 Pressing in bush Fig. 4 Removing bush

Soak bush in hat il before installing. A — Support inormal commearcial type,
such as Kukka Mo, 22-18

b~ Puller inormal commercial type,
such as Kukko No. 27:1)

Fig. 5 Mountings for copper bridge

VW02
| =rea

Fig. 3 Pressing in bush
Soak bush in hot ail befare installing

1 2 Repairing starter {(4-cylinder Diesel)
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Fig. 6 Adjusting pinion
- Erergize zoleroid

— Required clearance betwsaan ring gaar and
stop ring a 0,25 te 0.5 mm. Press the
pirian lightly against the commuiator side
whiar measuring to take up any play.

— Ifclearanceis nat cormect, adjust with screw
—A—, Lack screw with nut —B— and chack
adjustrnent again. Then saal nul with paint.

Repairing starter (4-cylinder Diesel) 1 3
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FAULT FINDING

ALTERNATOR WARNING LAMP DOES NOT
GO OUT WHEN SPEED INCREASES

.. Test conditions:

CE‘”I’IEE:HI}FIS- an alternator and earth strap
hetwean engine and body must be tight and
not oxidized,

W ire batwesan alternator {0+ and
warning lamp K2 has shart to earth.

Full connector off alternator,
Switch ignition an.

Lamp lights Lamp does not
up light up I

| -

Alternator or voltage regulator

defective. Check — page 17
Wire between relay plate, contact A 4
and connectar an alternator has short
ta earth.

——

- Discannact battery earth.
— Full cannector A off relay plate.
— Cannect battery earth.

1
Lamp does not Lamplights

. lght up up

~

A

&

Wine O+ in laom between alternator and -
relay plate has short to earth, Renew loam.

o

-

Helay plate has short (o earth belwaan
contacts &4 and D2,

— Disconnect battary earth,
— Pull connectar D off relay plata.
- Connect battery earth.

Lamga lights Lamp dogs not
Lia lght ug

-

Ralay p'late has shart to earth.
Renaw relay plate,

= 1

~

| Wire betweean relay plate, cantact D2
and cennastor an dash insert has short
o earth.

Disconnect battery earth.

Pull cannectar D off dash insert.

— Checkthe wirs in contact 02 of
connector in relay plata for short to
earth with ofmmeter.

Mo aarth short ~‘ Earth shart
resistancea: resigtance: b Ohm
irfinity

Aenew printad J Fenaw wire from |

clrouit, connactor housing
— L2 to multi-pin
carmactar andash

insert. J

1 4 Fault finding

Alternator warning lamp does not go out when speed increases




Starter, Current Supply B

FAULT FINDING
B

ALTERNATOR WARNING LAMP DOES
NOT LIGHT UP WHEN IGNITION IS |
SWITCHED ON I =
Wiring fault between atternator (D=F  ~ l
Test conditions: and relay plate, contact Ad, Single
Vee belt tension OK, battery fully charged. b el -
Canmectians on allernatar and earth strap Disconnect battery earth,
betweesn engine and body must be tight and )
ST ety — With atestlead, earth contact A 4 of
relay plate

Hote: — Connact battery earth.
Cn alternator with flexible mounting, earth Warninal Warni ' | d
strap between alternator and engine must have i dr”'“"? AR :?[rlr_m;l% bl
good electrical contact. 508 et il Lo

Break inwiring between alternator (D -} Faultin wire betwasn

and warning lamp K2. alternatar () and relay

T plate, contact Ad.
— Full connactor aoff alternatar, Single connectar faulty,
- Connect a test lamp te the blue wire Repair,
lzading towarning lamp, and earth it =3
i — Switch ignition on, e

Warning lamp Warning lamp does Fault in relay plate between contact

lights up not light up Adand D2,
IF A - DMeconnect battary earth.

" With a test lead, earth contact D2
A next page relay plate.

Altarnate warning lamp defective — - Connect battary earth.

sae Mote below =

- Warning lamp Warninglamp does

— Disconnect battary earth, lightsup not light up

-~ Renaw bulb, see page 40, -

Cannact battery earth.

= Switch ignition an. | Aenew relay plate. | —_—

3 ; — ¥
Warning lamp Warning lamp daoas next page
lightsup rat light up b s

End B
Note:
Warning lamp is resistance for exciter current
circuit of alternator, BI—-90 mA should flow
through single connector of D - wirs,
Continued on next page

Fault finding 1 5
Altermator warning lamp does not light upwhen ignition is switched on
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A

o

‘ Carban t:ﬁ:ﬂiar]es worn
| — Switchignition off
- Femove vollage regulatar,
= Check carbon brushes, Page 27,

Carbon brushes Carbonbrushes

(] Worn

Aernew carban
brushes

. il

Fault in exciter winding

Check rotar, page 30

RotorQK Fault in ratar
Aenew ratar
—

i Renew diode plate,

C

~

Eraax between relay plate, contact D2
and connactor ondash insert.

— With a test lead. aarth the contact
al blue wire an cannectar of dash
naart.

Warning lamg does
does not ight up

Warninglamp
lights up

-

Fault in wiring
betwean relay

Fault in arintead
circuitin dash

plata. cantact D2 insert,

and connaston on Renew printed
dash inserl circuit.

Fepair wiring.

Fault finding

16

Alternater waming lamp does not light up when ignition is switched on
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FALLT FINDING

VAG 1315 A

Mote:

Before testing, check Vee belt tension.
aiternator mauntings, wire routing and
earth straps.

- Check anly with battery fully charged and
BI1C 71 wearmm,

Connecting multimeter
Current supply

1 — red clip to battery olus
2 — black clipto Dattery minus

Test leads:

4~ blazkclipto vehicle aarth

4 — rad clip with test probe on blue O+ wira,
naar starter
iin engine compartment up to 11,82)

, G5 = =L0]
I'_I I_.'I
1 2 *’f 3

CHECKING ALTERNATOR AND VOLTAGE REGULATOR WITH DIGITAL MULTIMETER

— Connect multimetar, l
Fress buttan for alternatar testing.

Vaoltage:

B=12%

Moltage:
oy |

Alternatar defactive,
[Plus diode shart
Corcuit).

Renaw diade plate,

- Start engine
— Speed: 2000 - 3000 rpm

- Switch large congumer an: high ar
low headlights, heatad rear window,
fan

MNote:

Below the test speed the red LED has
ne meaning

Green LED cames | Hed LED comes
on an |

+ - l
| .ﬁ.l’rerr:amr[:‘-..H. |

Renew voltage regulator — page 27

et
|_F|epaat lest. —l

Green LED comes ‘ Aed LED cames

b il o
~—

Altermatar O K. ‘

Valtage regulalor was
daftactive,

_

Alternator detective. Check parts, and
ranew as necessary. Install old vollagea
reaqulatar again,

e m—r

Fault finding

Checking alternator and voltage regulator with digital multimeter V.A.G 1315 A

17
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D INSTALLING ALTERMATOR (2,0 litre engine)

——Alternator brackel
® Securing allernalbor
Fig. 1

N r@ﬁ 25 Nm

——5alf locking nut

Beit 40 Nm
- Check for wear g w 0
® Daflectian

nw oell approx 2 mm Washer
. used belt approx S mm
® Renew squeaky bets

=g

—Altermnator
® Tasting - pagsa 17

¥ belt pulley

@ Various types —
watch Parts Lists ﬂ;]
@ // Tensioner strut
25 Nm J@ ;

Washer —
25 Mm —@ )'I—Washur 2F=570 ‘
|
1
|

Rubber bush

Altermnator bracket e

Sleave

25 Nm 4
Alternator end plale — & Install seli-lacking nut
when reparing

[27-258 |

Fig. 1 Securing altemator to bracket

1 3 Removing and installing alternator (2,0 litre engine)

—_
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REMOVING AND INSTALLING ALTERNATOR {4-cylinder Diesel)

Alternator bracket _F e 9

20 Nm

i
Alernator -+

® Checking — see page 17

~——. ¥ Beh
@ Check for wear
® Deaflection:
rnew bell agprox 2 mm
usad belt aparox & mm
@ Fanew squeaky belts

27=511

Removing and installing alernator (4-cylinder Diesal) 1 9
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[

REMOVING AND INSTALLING ALTERNATOR (G-cylinder Diesel) up to 11.82

e W Belt .
i @ Chack for waar b
® Dellection: )
mEw Dalt approex 2 mm b
used belt agprox 5 mm \
® Renew squeaky balls

Alternator : . \
& Checking - page 17 "

I — 25 Nm
Mushroom head screw / . a Screw
® MEx2S S M B & B5, 25 Nm
25Nm .
5 , ransport bar
i ol rth
Screw = ;
; M 8 x 100 i ¢ | e e
' : 25 Nm _ ‘
Alternator bracket - I'!;JISF sef-locking
with sleeve 3

20 Removing and installing altemator (6-cylinder Diesel)
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"

REMOVING AND INSTALLING ALTERNATOR (G-cylinder Diesel, from 12.82) .
Veo Belt
[ ® Chech for wear o~ Alternator :
® Deflection: @ Checking — page 1/
new belts apprax. 2 mm
used belts agprox. 5 mm ~ Suction cover

& Henew squeaky balts @ Mote differant versions

/ | paris hist

r Fan / | Spring clip far —
| & Motediffarant ] | connector /
| VEFSIONG — & 45465 A alternator g

parts list

Self-locking —
nut 25 Nm Y

Belt pulley
@ Mote different
versions —

parts list

Tensioning strut —
& Mote the diflerent |
Versions — parls list . Aﬂﬂrl_'latur brackat

& With 5laave

ARemoving and installing alternator {6-cylinder Diesel, from 12.82) 21




7  Starter, Current Supply

ING AND INSTALLING
ALTERNATOR

(G-cylinder Turbodiesel)
Removing
— Dizconnect battary earth

'! O O

A () ]
:

i !

=

l

—a8rrgw—.

- Remaove bonnet and detach transport bar

mounting.

tensiaoning strut

downwards,

and pull connector aff,

— Lift wehicle and remove. screw

— Hemove upper Securing screw

- Remove self-locking nut —2— an allerratar

— Take Vee belt olf and take generator out

Remove suction cover Release wire clip

Installing

Attach connactor, secure with wire clip and
install suction cover,

— Lift alternafor into upper mounting and
secura with screw (M B x 10635

~ Put belt en anc tenson alternator with
sorew — 1 — ontensioning strut

- Lower wehicle, install new self-locking nut
—¢— with washer on Sacuring 5 raw.

— Attach transpart bar,

— Lift vehicle, tension belt and secure upper
screw an tansioning strut,

Mote:
Belt daflaction — appros. 2 mim.

22 Remaving and installing alternator
(g-cylindar Turbodiasal)




REPAIRING 45 A AND 65 A ALTERMATORS

|Basch)

— Bearing (slip ring end)

{ @ Removing — Fig. 6
Installing: Press innar race
orlo stop,

M lweays fit nenw bearing.
Lubricate open sida to
alternator with MO5; grease

]
/ .
.

Rotor
& [ifferent versions
far 36 A and 55 A
alternalors,
® Checking — Fig. 13, 14
& Removing — Fig. 7

Bearing (drive end)

& Always use new bearing,
Lubricata open end to
rotor with MOS; grease

End plate

@ Mark position in relalion
to howsing

& Mote different Part Nos

Vi

Spacer
& Frazsan

Fan
@ Diraction al rotation
shown by arrows

Vee bell pulley
& Diiferent versions
note Parts Mos.

=40 Mm

& Checking - Fig. 1
witn W oAG 1315 A

page 17

" Yoltage regulator/carbon brushes

— Wire clip for connector
& Altachment — Fig. 3, 4

Alternator housing
® Wark position in
relation to
and plate
: Diode plate
® Checking — Fig. 15
g @ RAemoving — Fig. &
1 i & Installing

SUREIESSIOn
condanser — Fin. 5

E

Stator

& Different versians for
Andand 55 A
alternators

® Removing — Fig. &

® Checking Figs. 9. 11

|2?-5¢?'

23

Repairing 35 A and 55 A alternators
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e

& Bearing (slip ring end)
f,.r ® Removing - Fig. &
. ® Installing: Prass inner
q"' race anta stop.
® Always fit new baaring.
® Bearing issaalod an
both sides.

Rator

® Difterent versions for 45 4
anc B4 A aiternators,

® Checking — Fig. 13, 14

® Remowving - Fig. 7

—— Bearing {drive end)
e ® Always use new bearing.

End plate

® Mark position in relation
to housing

® Mate diffarant versions
of securing flange

Spacer
® Fress on

Fan
® Direction of rotation
shown by arrows

Vee belt pulley
® Diameter 61 mm

“"—dﬂhlrn

45 A AND65 A ALTERNATORS (2.80 up to 7.80)

Vollage regulator/carbon brushes
[_ ® Checking - Fig. 1
—with WV A.G 7315 4
| page 17
| — Wire clip for connector
® Attachment -
Fig 3 4

—Alternator housing
oy @ Mark position in
-8 relation ta
and olace

. ."_ Diode plate

1) @ Checking - Fig. 15
; ® Aemaoving — Fig. 8
® ifrenewed, install

i SUppression

4 candanser — Fig, 5

Screws

Stator

® Differant versions
ford4s A andes &
alterpatars

® Aemoving - Fig. 8

® Checking
Figs. 9, 11

[27-568]

24 Repairing 45 A and 65 A alternators {2.80 up to 7.80)




REPAIRING

[Bosch]

Starter, Current Supply

45 A AND 65 A ALTERNATORS (from 8.80)

27

e Bearing {slip ring and)
/ ® Removing — Fig. B

i
@ installing: Press inner race
orlo Stap.
]

® Always fit new bearing
@ Bearing is sealed on both sides.

e Vollage regulator/carbon brushes
\ @ Checking — Fig. 2
: | — with WA G 1315 A
| page 17
Rotor
- E:;Eé‘?r: varsions far 45 A Wire clip for connector
5 & alternators. ' ' e
l® Checking — qu.la 14 \ @ Attachrment Flg.3.4
® Bemoving — Fig. ¥ '
Bearing [driva and]

@ Always Lwse new bearing.

Alternator housing
@ Mark position
in relation ta
gnod plate
. <% m. / Diodeplate
End plate :
& Mark pasition in
relation to
heuging

& HMote different

® Checking — Fig. 15
versions af

@ Removing - Fig. 8
@ I renewed, install
SUPPIEsSIan

: 1«\ \1\1\ condensar — Fig. 3
: ‘\-\_\_

secuning flange
Spacer
@ FPressan

. AT, 5
_! '}
Fan
@ Direclion af ratation l Stator
shown by arrows o - 5
%\- Vee balt pulley

# Different vargions
for 45 8 and 65 A
altarnators
& Femaving — Fig. 8
& Diamater 61 mm ® Chacking
Figs. 2, 11
40 Nm

27569

Repairing 45 A and 65 A alternators {irom 8.80)

25
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A ALTERMATOR

Voltage regulator/carbon brushes -
® Chacking — Fig 2
with V. A G 1315 A: page 17

_[' | _ | 8Nm

il : ~ Bearing [drive end)

i

_r;_-——:m".- ® Fomove with saparating
o appliance e.g. Kukka 1541 ar

AN ')
:_: t“--——--'}r 1771 and puller a.g. Kukko 1840

|| ® Installing: Press imnar race
14 i onto stap,
; Always usa new bearng.

= Suppression
condenser

Housing

® Mark position
n relafion to
encd plate

O oring
® Lubricate with rmulti-
DUrpase grease

Diode plate
ﬂ il ® Checking —
| ® Mark position in relatian ta Fig. 16
il housing ® Hemoving
| ! ~— Spacer o Stator
| g/ ® Removing: Use separating s ® Checking —
, eoking
appliance, &.g. Kukko 15:0 or : Fig. 10, 11
L 17:0 and FI'..J“I-]II" 2.0, Kukka 1H. Y ’L III- Remaving
| L/ Fig.8

|

® [Direction af rotation shown
by arrows.

2 — Boaring (Slip ring end)
® Removing - Fig. &
® Installing: Press innar

race anta stop

Always use new bearing.
Belt pulley ! :

I
@ Diameter 51 mm

R
©
@_ ~ 40 Nm

Rotor
& Checking — Fig. 13, 14
® Hemoving: Fig, 7

21—

2 Repairing 90 A alternator
[2.80 to 7.80
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Fig.1 Checking voltage regulator/carbon

brushes
Leagth of carbon brushes;
Mevw: appros, 10 mm

Wear limit: approx. 5 mm. Il necessary un-
soldar connactians (arrows| anc renew carbon
orushes.

o aA-aed |

Fig. 2 Checking voltage regulator/carbon
brushes (hybrid)

Langth af carban bBrushas:
new  apprax. 13 mm

Wearlimit approx. S5 mm

Mote:

Supplied camplele as service part and can be
installed with alternator in sitw,

Fig. 4 Alternator connector with wire clip

If the connectar —1— with flat clip is replaced
by connactor —3— tha detent lug for the wira
clio —4— must be ground off in arder te ensure
that clip fits properly,

If an alternatar with wire clip Is installed in a
vahicla with cannectar —1— the flat clip attach-
et —2— i3 1o be used

27

Repairing altemator
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Fig. 5 Removing ball bearing

A — Separating appliance
.. Kukko 150 or 1770

B — Fullar
e, Kukka 1870

MNobe:
Do not damage shp ring.

Fig. 7 Removing rator — Three arm puller

Mote:

Iha threa arm pullar mast arip bahind the
bearing plate ctharwise the scrows woll eithar
be torn out ar sheared

Fig. 8 Removing and installing stator/diode
plate

To unsolder connectons use ran wih max
300 Watts, Use long nosed pliers o dissipate
heat, (Cne connection more on 90 4 alternator)

23 Repairing alternator
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s
3 4
Fig. 9 Checking stator/earth short
Tester: V.AG 1315 A

Press Dulton for resislance measuorement.
Connectleads to the measuring points 1 and 2.
Tand 3 1 and 4 inturn

A flashing resistance reading must be indi-
cated in the <01 range.

Fig. 10 Checking stator/earth short on 90 A
alternator

Tester: V.A.G1315 4

Prazs buttan for resistance measurement.
Connect leads tothe measuring points 1and 2,
Tand 3 1and 4 1and5inturn

A& flashing resistance reading must ba indi-
cated intha ki¥ range.

2 3

23T |

Fig. 11 Checking stator/open circuit
Tester: V.AG 1315 A

Fress outton for resistance measuremeant.
Connect test leads o winding ands 1 and 2;
1and 3 2 and 3 in turn. At @ach measuremeant
0O Ohms should Be indicated:

If thiare 15 a break in orcuil a flashing resistance
reading must be ndicated inthe K ranga,

Fig. 12 Checking stator/open circuit
90 A alternator

Tester: VAG1315 A

Fraszs button for resistance measurement.
Connect test leads to winding ends 1 and 2
Tand3; Tandd; 2and 3; 2and 4: 3and 4 in turn,

At each measurement O Ohms should be indi-
cated,

If there is a break in eircuit a flashing resistance
reading must ba indicated in the kilrange.

Repalring alternator 29
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Fig. 13 Checking rotor/earth sharl
Tester: VA.G1315 A

Frass button for sesistance measarament, A
flashing resistance value must be indicated in
the K range.

Fig. 14 Checking rotor/winding short or
open circuit

Tester: V.AG 1315 A

Press button for resistance measurement.
Specitied readings

A5 A-aiternator — 3.4-3.7511
45 A-alternator — 3.4-3.7 £l
5 A-alternator — 3.4-3.750
65 A-alternator — 28-3.0 0
a0 A-alternatar — 3.0—-4.0 0

Open circuil if a flashing resigtance value is
indicated in the KL} range. Winding shart if
resistance is below specified reading.

Fig. 15 Checking diode plate
Tester: V.AG 1315 A

Lnsolder statar windings. Press resistance
and voltage measdring bullans simulta-
nacusly,

— Ghecking plus diodes: place black test
probe on positive heat sink —1— {the same
as B+)and the red proba to tha collestisn
paints —2— anea‘ter the other.

— Checking minus dindes — place rad probe
to negalive heat sink —3— and black prabe
to collection paints - 2- one after the othar,

Checking exciter diodes: Flace black probe
anta contact rail —4— {the same as D+ ) and
red prebe to collection poinls -2- ona
after the other.

The indication for all tests must be 3 times
A0-BO 0L I this s not the casa, renew dicde
plata.

30 Repairing alternator
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Fig. 16 Checking diode plate
80 A alternator

Tester: V.AG 1315 A
- Unsolder statar windings.

Frass buttons for resistance and voltage
test at same time,

= Checking plus diodes: Black clip an plus
“heat sink —1— (84 and red clip to collag-
tipn aoinis —2— and paint 5 ona after the
athear

- Checking minus diodes: Red clip on minus
heat sink —3- and black clip to callection
paints —2— and paint 5 one aftarthe other,

— Checking exciter dicdes: Black clipon —4 -
D+ and red clip to collechion points -2
ana aftar the athear,

The readings tor all fests must be 3 times
S0—80 Ok If thes is not the case, renaw the
diode plate.

B
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REPAIRING DASH PAMEL INSERT (upto T1.82
WITH TACHOGRAPH
Motes on tachograph — page 43

@ Houting af drive cable -
Caution:

I— Tachograph
Fig. 12,13
Disconnact battery earth.

Dash panel inser
® Hemoving: |
Detach tachograph drive cable L
Full xnabs aff fresh air and heater Y
cantrols y
- Hemowve securing screws an left and right .
— HAemove switchas .

— Pull connactors off dash insart,

Coolant temperature gauge —0 - L __“__.ﬁ
® Checking — Fig. 3 W s
upta 776 with built-in voltage stabilizer ;
from&.76 onavaltagestabilizer far fuel
and coalant tempearaiure
gauges — Fig. 4

o ]
g - Bulb
Fuel gauge $ 12VA1.2 W
® Checking — Fig. 2
upto7.7a withbuilt-involtage stabilizer
framB.76 anevoltaga stabilizer for fuel
gaugeand coolant tempera-
ture gawge — Fig. 4 il ;
T # . Yoltage stabilizer
o from &.78
Printed circuit - 4 ::lflef::r:gl?qlzrige?statullzeﬂ
& Cheack circuits far centinuity with Mote: ) |
an ohmmetear, Do nat install printed circuit from 377 (Fig. 8, 9;
® Wiring of connections an togaether with voltagea stabilizer from 8,76 to 2,77 90646
multi-gin conrector — Fig, 1 IFig. 5)

3 Repairing dash panel insert
upta 11.82)
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REPAIRING DASH PANEL INSERT {up1o11.82)
WITH CLOCK AND SPEEDOMETER

Note on odomeler in spesdometer
— page 43

Caution:
Discannect battery earth.

Dash panal insert
—® Hamoving
| — Detach speedometer drive cable
I Pull knabs off fresh air and naater controls
I Femave securing screws on left and right
i — Remave switches
I — Full connectars alf dasn insert,

Speedometer R R
® Removing and installing

drive cable — Fig. 10, 11

Bulh —M8M8M8M8M8M 3

1212w —Clock

— Coolant temperature gauge
& Checking — Fig 3

QQ upte 7.76 with built-invaltage
i stabilizer

. fromB. 76 onevoltagestabilizerfor
fuel and coolanttermperature

gauges — Fig, 4

\\— Fuel gauge

® Checking — Fig. 2

upto 7. 76  with built-involtage
stabilizer

from B.76 onevoltage stabilizer
forfuelgauge and coolant
termparature gauge — Fig. 4

Printed circuit

® Check circuit for conbinuity with
an chmmeter.

® Wiring of connections on multi-pin
connectar — Fg.

Mote:
Do not install printed crcuit from 3,77 (Fig. B, 31 togather
with voltage stabilizer form 8 7610 2.77 (FIg. 51 a0_647

' . Repairing dash panel insert
' (up te 11.82) 33
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T [PuASE]

Fig. 1 Wiring of contacts on multi-pin con-
Aeclor

T — Qi pressune warning lamp from ail
aressure switch

2 = Turn signa’ warning lamp, terminal 49a
3 = High beam warning lamp. terminal S6a
4 — Cleck/plus wire, tarminal 30

& — Temperalure gauge sender

& — Earth, terminal 31

7 = Instrument lighting

B — Plus wire, terminal 15

9 — Fuel gaugs sender
10— Altarnator warning lamp, termingal 61

8 m\ 4

Duarz- Leil

Fig. 2 Checking fuel gauge
Test conditions: Battery O K,

— Pull wire from fuel gauge sender off, con-
nect tester V.AG 1301 ta open wire and earth.

— Set following values on potentiometer:
R 360
144; 215
171 BO

Fault finding programm« (from 8.76)
= page 44

Fig. 3 Checking coolant temperalure gauge
Test conditions: Battery O k.

Full wire from coolant temperature sender
off. connect testar V. A G 1307 ta cpen wire
and aarth.

— Setfollowing values on potenticmeter:
1:500; 0h:eh

Fault finding programme (from 8,76}
Pags 44

Fig. 4 Vaoltage stabilizer {from 8.76)

34 Repairing dash panel insert
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Fig. 5 Voltage stabilizer Fig. ¥ Checking voltage stabilizer

left : from 377 (from B.76)

right: fram & 76ta 2,77 Canrnectians on stabilizer:
Flus inout I+E)
Earth {L}
Flus autout TEAD

Test conditions: Battery DK,

Measure voltage batween plus output and earth,
It st be approx. 10V, 1 the voltage is above
105 orbelow 9.5, tha stabilizer is defective.

Fig. 8 Voltage stabilizer
{from 8.76 1o 2.77)
A = Cacling surface

Ta prevent revarsal of polarity and damage, the
coaling surface must be in contact with the
matal cover al the Sp{!L-‘IﬂCI Meter,

Fig. 8 Identification of printed circuit of
voltage stabilizer from 3.77
{=oa Fig. 9 also)

Repairing dash panel insert 35
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.,..Kﬁ--ﬂﬂ T2E0

| mE L@1 A3E]

[Po-257]

Fig. 9 |denlification of printed circuit for
voltage stabilizer from 3.77
{see Fig. § alsa)

. . 1 'I I
. '._.III || II I‘\-.,
7 s

] 5
N

Fig. 10 Removing and installing speedo-
meter cable

Fig. 11 RAemoving and installing speedo-
meter cable

i '

I|I EJ':J:'F ;
PN
! ) b |

Fig. 13 Routing of tachograph cable

Mote:

Route the cables so that they are neither
squeezed, kinked or damaged, atherwise in
dization will be incorrect or cable will break

Do not grease connaction o speedameter,
Grease can get into instrument and cause
needle to stick

36 Repairing dash panel insert
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REPAIRING DASH INSERT (from 12.82)
WITH REV COUNTER AND TACHOGRAPH

Motes on trip recarder — Page 42

Important:
Detach battery earthing strap

Primted circuit
® Allocaton of connections at mutiple

conrectors — Fig. 1
® Daszignation of conpeclions an
printed circuit — Fig. 2

Warning lamp housing —
& Designation of bulbs — Fig, 3

Heaat sink
& forvoliage stadilizer

Dash insert ——

Famdéving
— Unscrew tachograph cable

Remowva knobs far fresh air and heating
Remowve switch, detach connections
Unscrew faztering screws an laft and right
Detach dash-insert plug connections

Bulb 12 V/1.2'W

— Common earthing
point

“——— voltage stabilizer
@ checking - Fig. 4

5 ring screw
o fortachograph

Securing scrow

for retaining plate

" Rev counter with fuel gauge
® Removing and installing sensar

Fig. 10
® Conneclions to sensor — Fig. 12
® Checking — Fig. 2
and coolant temperature indicator
® Checking — Fig. &
"~ Tachograph
Figs. 7.8.9

® Houling cabla
® Route cable sothat it cannot ba
aueazed, Kinked ar damagaed: otherwise

incorrect indicationr ar cable will break

Repairing dash insert 37
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H INSERT {trom 12.82)
SPEEDOMETER AND REY COUNTER

IBs an adometer in soasdomelar Page 43,
Wotes on tachograph — Paga 3

Importan g
Detach battery earthirg strap

Voltage stabilizer )

& Checking - Fig. 4 £ : /
L} £ 2
Common *, /

| earthing point ¥ _~"
| S

Bulb for instrument
lighting and warning
lamps 12 V.2 'W

Speadomeler
Mote:

Route cable such that it
[[| =annot oo soueezed. Kinked ;
| ordamages: ctherwise incorrect
moication o zable wil brpak h

Remaove knabs for fresh

airand heating regu /

latien 4
, Remove awilch, detach

conrections s

LInscrew fastening scraws i

on left and right
. Detach dash-insan F.-" I
plug cornections i
" AR
| Instrument panel housging
| .;I_.l'
Headlight switch ~

/ //7"' Printed circuit

I J." Symbaol paned for
|| Coolanttemperature warning lamps
| gauge
(| @ Checking - Fig. & i
Dash insert -
| @ Remaving
N | Urscrew sopeadometes cahle

Housing for multiple
plug connection

® Allocation al cannections a
mullipie conrectars — Fig, 1
® Dosgnat on of conrect.ons ar

printed circuit - Fig. 2

.+ Fuel gauge

ff ® Hermovirg and insta'ling

gansar - Fig 10
® Conaneclions at sersar — Figs, 11,12
® Checkng — Fig. &
/ Warning-lamp housing
" @ Desgnation ol
buibs = Fig. 3

Switch for fresh-air
I blower

/  Emergency-lights
switch

Blank cover
for switch
insart

Radio (as of 8.84)

® Semoving and nstalling
: Fig. 13
’ ® Femoving and ingtalling
ok aerial — Fig. 14

" Cover for fresh air and heating
regulation

Repairing dash insert
ifrom 12 82
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Fig. 1

o2 3 —
|

[+ =~ hn I L
| |

— AR

12

14 —

Allocation of connections at multiple
cannector

Warping larmo for ol pressure
Indicator lamplarareheatirg time
+, terminal 15
Indicator lamp fartrailer ooaration
Bulbs for instrument lighting
Fuelgauge from sansor

Gauge, tarminal 30 or rev counter,
terminal 1artarminal W (diese! engine;
Coalanttemparature indicator from
sensor

Earth, terminal 31

Main-beam indicatar lamp
Roaft-vant indicatar lamp
Murn=zsignal indicatar lama
Generator warning lama
Incicatarlamp for dual braka circuit
and handbraks

Fig. 2 Designation of connections on printed
circuit

Voltage stabilizer

1 — Imaut, terminal *5

2 — Earth

3 — Owtput: approx. 10
Rev counter

4 tarth

5 Tarminal * (patrolengine)

Terminal W idiesal engine)

E — Termiral 15
Fuel gauge

7 — lotuelgauge sensar

B — fromvoltage stabilizeroutpus
Coolant temperature indicalor

S — fromwoltage stabilizer output

10 Earth
1 to senaor, conlant tempearature
indicatar

Common earthing point
12 Earth

Repairing dash insert 39




Fig. 3 Designation of bulbs in lamp housing

1 — Warninglamp farail pressure [red;

2 — Indicatoriamp far dual brake circuit and
handaorake redj

3 Genaratarwarning lamp irad)

4q Turn-signal indicator lamp (graen

9 Indicatar lama for preheating bme
Pverlon )

& — Indicatoriamp for trailar aperation
[OraEn)

T Roof-ventindicatorlamp igrean)
Man-beam indicator lamp iolua)

= o]

Fig. 4 Checking voltage slabilizer

1 Inaut terminal 15
a Earth
G — 4 autput

Test condition: Battary CK.

Connact volimeter betwaan - autput —3— and
earth — 2 -, Yoltage must oe apprax. 10V

If voitage in excess of 10.5V or less than 8.5 v,
voltage stabilizer is defactive.

R 1}'4 1/2 11

Fig. 5 Checking luel gauge
Test condition: Battery Ok,

Detach wira fram sensor far fuel gauge,
conmect VoAG tester 1301 to detached wire
arnd earth

Mote:

In tha dalivary van the Tusl gauge sensar s
not accessible: ramove fuel tanx Wirk -
shop Manual. engine bookiet

Start engine and set fallowing values at
patenticmetear:
350 — neadla position B
200 — naadle position 174
140 — needle position 1,2
50 — needle positian 141

Fermissible deviation: ane needle width 1o
rignt ar left.

Faut finding chart — Page 44
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3 4 2

Fig. & Checking coolant temperature indica-
tor

Tesl conditions: Battery LK. and rolay Tor
caalant level ndigator detached.

Dietach wire from sensor far coalant tampe-
sature indicator, odnnect W.AG 1301 o
detachad wire and garth.

Starl engine and set followinrg values al
potenliometer:

A5l — needle pasition 1, engine co'd
300 — needie pasition 2
TC — needle position 3, engine warm

Parmissible deviation: ane needle width to
right ar left

4 — LED far coolant tamperature [Loo hot,
red|/lack of coolant

Fault finding chart — Fage 44

Fig. 7 Reouling tachograph cable

Fig.9 Routing tachograph cable

Repalring dash insert

41




ts, radio

Fuel gauge sender
® Femova and install with wranch 2012 4
& Connectons - Figs 11,12

Seal
& Coalwhgraphite powder befere installing

Hose clip for pump
® Whenregairing, cut off old chp

Fuel pump (Petrol englne from 1.76)
& Loosen clioand remove pump
& Straimar cannot be renewed

! Fig. 10 Removing and installing fuel gauge sender

Mate:
| With delivery wvan enly. remnave fuel tank — Warkshop Manual engine booklet,

Fig. 11 Connections at sender {up 10 12.75) Fig. 12 Connections at sender {from 1.76)
1 — Earth Faetral engne: Connacior, 3 pins
2 — totuel gauge 1 — Earth

Il 3 — Fuel hose clip 7 — Positive connection far fuel pump

| 3 — tofuel gauge

{l Digsel engine: Carnactar, 2 pins

i 1 — Earth

2 — 1o fuel gauge

42 Repairing dash insert




Instruments, Radio

d0- BL0
Fig. 13 Hemovwing and installing radio

(from B.84)
Disconnact battery earth strap,

Remove sacuring bracket -1 on reverse
siule of radio,

— Push wirg loog —2—-through the hales in
tha fraont plate until the side retainers are
disengaged.

— Pull radio oul af dash panal and deiaczh
connaclions

N\
i, T

Fig. 14 Removing and installing aerial
Discannact battery earthing strap,
— Datach relay plate.

— Remaove tapping screw —arrow-—  from
retaining bracket,

Feamave agrial cap nut.
— Pull aegrial cornactian aut of radio.
— Pull aerial out from underneath,

MOTES ON TACHOGRAPH:

The tachograph drive shaft s sealed al the
gearbax at the cifferential and an the tacho-
araph iksalf. ‘

I tha Fadaral ARepublic of Garmany, the
system nas o be checked and resaaled by an
authorsed person, in accordance with Ger-
mar traflic regulations, after every repair,
change to distancesturns and after expiry of
thatime prescribed by law singe the last check

Dutsige the Federal Hepublic of Garmany
please contact the tachograpn manufaciurers
agents.

MOTES OW CDOMETER IM SPFEEDOMETER:

In tha Feceral Republic of Garmany, Zeramng
the odometer is not permitted, and whan the
speadometar is renewed, the distance travell-
ed thus far has ta ba entarad 0 the sesvice
senadule, and the antry has ta be certifiad with
an official stamp and signature.

Repairing dash insert 4
Notes on tachograph and odometer 3




: 90 Instruments, Radio

FAULT FINDING PROGRAMME:

CHECKING FUEL AND COOLANT
TEMPERATURE GAUGES

Dependent upen the defect, the following
results oould Be abtained whan checking the
gauges with V. A.G 1301 tester — pages 34, 40,
41 =

I| Meede movernent
apprapriateto
soac licaton,

Mo neaedle move-

mentar neadle

mavamentisnot as
soec fied,

., il
Sander dafactive,
axchange.
Open circuit inaarth wire,

Valtage stabilizer or gauge datective,

Remove dash parel insert and check
voltage stahilizer autlet with voltmeter -

pages 35, 40.
Voltage autside | Voltage:
gsoacification, Speciiicatan

2.5 -105V

~

Voltage stabilizer
detective — renaw,

| :
Gauge detective — renew,

44 Fault finding programme — Checking fuel and coolant temperature gauges




Instruments, Radio

FAULT FINDING PROGRAMME:
HORMN SYSTEM DEFECTIVE

Test conditions:

— Gap between steerng wheel and steering
calumn switch correctly adjusted [up to

9.7 - Fig, 1,
- Harn cantact wire uncerneath harm plate in ;
arder. E

— S9fuseinarder,
Ignitior switched an

I* the defect iz not Tound wsimg faull inding
pragramme, check earth wore between staar- 1
ing celumn and steering box — page 67, Fig 2. (AO-C47 B

Fig. 1 Gap between steering wheel and
steering column switch {up to 8.79)

Harr defective

e = a=2uptadmm
Pull earth wire from harp, Goarect test
wirg (1.5 m”) from vacant horn terminal to
aarlh.

Haorm coas nat Harm saunds.

SO
+

Continuad an next
aage, section A

,‘7

Horn has open circuit,

Using test lamp, check valtage on blacks
vallow wire (an horn),

Tastlamplights up | Test lamp dees not
light up

k

HAenew horn

+ Cantinues on next

EMLC page. section B

Fault finding programme — Horn system defective 45




, Radio

B continuec

", e - :

Dipan circull in the black: vellow wira from
{ hernta relay plate, contact & 1

[{Fig. 2 arraw),

Detach battery earthing strap

Pull test wira oH, from horn to relay plate
contactA 11,

Attach battery earthing strap

i Harmsounds Harm doas nat saund
|se-03s]
Renew wira, Renew relay Fig. 2 Contact A 11, connect test wire
Saal off opanings. rlate
Hermowve 1asl wiras,

A conlinued

Horm contact in zteering calumn switch
defactiva.

Full contact out at steering calumn switch.
Cannact brown/blue wire in connactor
hausing to earth with test wre iFig, 3],

Harn souncs J Harm daas not saund
) |
+ . —

Elimirale apen Cartinued on next

Circull o horn page, saction C
II contact
| |
|: Fig.3 ~Connect brown/blue wire to earth

Eng

46 Fault finding programme — Horn defective




Instruments, Radio

Cooontinues

Crpen circuit 0 browns/Blue wire from
contact hausing to relay plate —
contact E 11 (Fig. 4 arrow),

Lonnect test wira from contact housing
to cantact E 11 on relay plate,

Hormsounds Hora does pat sound

.

LHE-naw wing

End

Crpen circuit in brownd blue wira from
relay plate, caontact A ¥ ta harn
(Fig. 5, arrow],

Connect test wira fram relay plate.
cantact 7, ta harn,

Horn does nat sound

Hormsounds

l Fenaw wire

)

I | Renaw relay plate
|

End ‘ |

F0-pE7|

Fig. 4 Contact E 11, connect test wire

Fig.5 Contact A7, connect test wire

Fault finding programme — Hom defective 47



92 windscreen wiper and washer system

REPAIRING WINDSCREEN WIPER SYSTEM

Mote:
Apply grepse G 000 602 to ball joints
at wiper bracket and wiger mator

= Wiper motor
® Adjusting park position
Fage si

Washer/screw assembly, M6
® Tghtening torgue 6 Nm '\uj'lif'

Wiper blade

Fubber insert —-"f

® Removing and installing — Page 53

Wiper arm
® Adjusting - Page 50

Cap -

Hexagon nut, M8
Mote: & Tighterning torque 12 Mm

Ohaeme diffarent vargions

- Parts Lists

48 Repairing windscreen wiper system




Windscreen wiper and washer system

REFPAIRING WINDSCREEN WASHER SYSTEM,

with electric or foot pump

Fluid e —— ; Pump for
container i washer system
22| upto 7.77

Jel with seal —— ..."

® Adusting - Fage 50 ;Hosedx 1

Riwvet

Fluid container

o
e Hose retainer
Foam pad ——
Self-adhasive g o Hosedx1
Pump for washer s ol Jut with seal
?ri‘r;“g‘" ® Acjusting - Page 50

Fluid container -

2.21

Hosedx 1

Note: it | [I |
Observe different versions s ) P
— Parts Lists S

Repairing windscreen washer system 49




2n wiper and washer system

WIFER ARM
TING JET
CREEN WASHER SYSTEM)

Wiper arm:
a =120 mm
b =130 mm

Tightan hexagon nut for securing wigar arms
te 12 Mm

dJet for syater with;

Foat pump Electric pump
S0 mm c =200 |ﬁrr: =
d = 480 mm o =480 mm
(3 S0 mm g = 20K mm
1 40 mm ! sS40 mm

Adjuat el wilh tacl 3125

WINDSCREEM WIPER MOTOR —
ADJUSTING PARK POSITION

Alloww wiper matar e mave Lo end position

Fit crank and align as indicated

LHD
O =07+ g°

.
| -r_T‘! l:_;-.:l"'
= 1':.;, =l : -ﬁr“:"'q..

RHD

Adjusting wiper arm, adjusting jet (windscreen washer system)

50 Wiper motor — Adjusting park position



Windscreen wiper and washer system

REFAIRING HEADLIGHT WASHER SYSTEM, upto 11.82

Fluld container ——

-Pump for windscreen washer system

.Il 'r II
——T-piece TR
[ !
¢ i
“Hose 4x 1 LA
=rsilaegn L I-' |
I
I
; I
[ :u
i I
» I
SREETET | |
Pump for headlight

washer system .

. %h-_-,_q___ ,

\ Shim |

— I
= (o : —— Retaining sprin
: e N S ng spring
3 T y oy i
Jet — > e i e 2l —Pre v
At - - - SSuUre valva
& Adjusting — Page 53 =) Sal oA Wb @
® Leveroff with ~ Tl % e e
strawdriver g ! . i o ST
- -5 II ;I -; i : 2 :
- _I:. .'._ i II | i
."\. '\-.l\. I"' I| kg :
St -
Mobe:
CObserve different versions
Parts Lists
92370

Repairing headlight washer system

(upto 11.82) 51




92 windscreen wiper and washer system

[ REPAIRING I'_IE‘:N_LT!LIHHT WASHER SYSTEM, from 12.82
'P Ca.p!

I Fluid container
8.01

Windscreen washer pump F-—|

L '

Pump for headlight
washer system

~

i Rﬁl-:]—';:‘“ Pump
Hosedx1__ =

Pressure valve
® Renew i’ clagged

Hose 510x 3

.I-Arlgh piece

'___Spacer______

Jot assembly withjel f@ =

& Ad|usting — Page 53

Mote:

Chserve different versiona
Farts Lists

52 Repairing headlight washer system
(from 12.82)
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Windscreen wiper and washer system 92

AREMOYING AND INSTALLING RUBBER
INSERT

— A7 closed side of rubber insert press both
steel rails together using universal pliers,
remove laterally from upper clamp and pul
rubber nsart comaolete with radls ool of
rermairing wipar-glada clamps.

Insert mew rubbar insert into [ower clamps
of wiper blada.

Inseri bath rails into first groove of rubber
insert so that recesses in rails face the
rubber insert and engage in rubber lugs al
CIrCCvE.

Press both steel rals and rubber insert
together again using universal pliers and
insart nto upaer clamp sathat lugs engage
on both sides in retaining gQrooves [Arrow}
of rubber inzert.

ADJUSTING JET
(HEADLIGHT WASHER SYSTEM)

Lg ta 1182 @t bensath headight:
Adjust with toal 3125
a=20mm
b =15 mm
A5 af 12,82 (el naxt ta haadights.
Adjust with toal 2019 4
a="1amm
b=12mm
Mote:

Press tool into et assembly as far as stap and
parform apprapriate adjustmant
Do not damage jet

Remaoving and insialling rubber inserl
Adjusting jet (headlight washer system)|

23

b




lights, switches

NG STEERING COLUMN SWITCH, up to 9.79
‘Betach battery earthing strap
— Tightaning torque of hexagon nut M 16 = 1.5 far securing staerng wheael: 50 Nm

-

b

Turn-signal switch
Sarvice part has contacts
for parking hght
® Acjusting gap

T Windscreen wiper switch
& Servica part has cartacts for haad-

shear bolt light washer system, windscreen
washer pumpand ntermittent
function
]
Locking plate———— T! Py ~ ~Housing, upper part

[up to 10.75}
Hermowve upwards with aliers
& Feon avar slightly
whan installing ~ " Mounting for switch with steering lock
' Same versions have no locking pin.
Do rot forget suppart ring when
installing (see "Running Gear”
hook et

Ball bearing —
Cannot be removad

Shearbolt ——— s

® RAemoval To remove sleering \",‘x
palurmn switch, doll out with %
left-hano drill Y

& Installing: Before skearing -
Lol head, 5&t gap (2 mm—3 mm)
between stearing wheal anc
upper part of housing

" Lock cylinder
® Remova
up to 10.75: Opening far remaval
af lack cylinder is ac-
cessible alter lacking
plate has bean remaved
from 11.75: — Page 56, Fig, 1

__— lgnitiocn/starter switch
® Removal: Remove steering
column switch complete

.,
Housing, lower \\ " Housing, centre part
part
® Full aff tawards et

Phillips screw

For sacuring centre part ol
Aousing to mounting for switch
and stearing ook

drivar's seat

Mote:

Ohserve different versions
Parts Lists a4 -202

Repairing steering column switch (up to 9.79)




Exterior lights, switches. 94

REPAIRING STEERING COLUMN SWITCH, from 10.79

Mote:

— Detach battery garthing strap

— Tightening targus of hexagon nut M 16 1.5
far securing steering wheel: 50 MNm
Distance between steering wheel and
turn-signal awitch cannot be allarad.

Turn-gignal —
switch

with switch for manual
headlight dipping and
headlight flasher

Note:
#® Removing and installing
steering calumn swilch
Paga 546

Mounting for switch with steering lock
® Femaving lock cylindar
— Page 5, Fig. 2

Housing, upper part

Housing, lower part
& Pull off towards
driver s gaat

Hote:
Chsarve different varsions
— Partg Lists

Spring W,

U wﬁ__._--— Slider for spring

Switch for windscresn wipers
and wipeswash faclity

- Ignition/starter switch
® SBemoval Remave stearing
calumn switeh comalate

B4 541

Repairing steering column switch 55

ifrom 10.79)




lights, switches

G AND INSTALLING STEERING
UMN SWITCH, from 1079
— Detach battery eartning strap
3-'-;.H_n_a"rm-m slacnng column trim,
Detach cannactar,
Lever aff horn plate

Remove sleerirg whesl

AT

Femove scrae

Full turn zignal switch and windscreen

wiper switch off steering column,

[Pa-547]

wiger switch
ana pullalttram turn zignal swich

Disangage windscrean
ArTowW

REMOVING LOCK CYLINDER

Detach battery eartning strap.

Remowva turn sgnal and windscreen wiper
awilches

Cargfully drill (3 mm diam.) the steering
colamp ook swilah housing

Figs. 1,2

Fig.1 Steering column lock housing

175 upto 9.7

i TAmm

[p4-533]

Fig.2 Steering column lock switch housing
(from 10,79

a=12mm
L Fomm

Depress lock cylinder retaining  spring
through the drilling and remove fock cylin-
ter.

Lo rotremove locking plate (up to 10,755 to
prevant the lug on the turn signal switch
from being inadvertently broken off on
vehicles withaut intarmittant facility,

56

Remaving lock cylinder

Removing and installing steering column switeh (fram 10,79}



Exterior lights, switches !

REFAIRING HEADLIGHTS

Mote:

Adjusting headlights — Fig. 3

Specified values for headlignt adjustmant
- “Maintenance " booklet

Housing ™ T ER e S —\,“

® Removing and installing — Fig. 2 %
® Removing and installing '
lens — Fig. 1 '

Tab washer ———— oy %
Suppertring ———

& Fomaoving and instaling
- Fig. 2

Hinged support
& Unhook Tollowing
quarter turn

H4 halogen lamp — T
12W G055 W wilh

rataining Sprong
S

Headlight insert —— ] Protective cap |
— III, different far normal |
bulb and H4 halogen I
Y bulb !
\ i
Sgpling | — Adjusting nut
. R‘M id Ensure carrect position
~ e “‘xxx insupport ring
'\-\.x "'\-\\ 'H.x
SO %
- Nm ¥
3 - ™ Tension spring
Adjusting screw - "3

kﬂulb

128, 45/40'W
with holdear

& Adjusting headlights — Fig. 3

“——— Bulb for side lights
12%, 4W
with lamp socxet

Mode:
Ohserve dilferent versions

Parts Lists 94544

Repairing headlights 57

e ————————————————————




Fig.1 Removing headlight trim

Diserngage headlight  trim ouickrelszse
soremws — arraw — By turreng Vatarn,

Hemove trim

i
| &N
|
]
| N
§
| SR
| ot

L
E—
L ot

L I

Fig.2 Removing and installing housing
Removing and installing carrier ring

Hausing screws AEron A
Carrer ring screws — Arrow B

Fig. 3 Adjusting headlight
Socrew A - far harizantal satting
Scraw — H

larvert cal setting

Maote:

Sae ‘Maimanance’ oooklet for setting fiquras,

53 Repairing headlights




e
Exterior lights, switches 94
B

REPAIRING TAIL LIGHT
Pick-up

12y, 21w
Mote:
Cnsarva d Hferant varsions
Farts Lisis

REPAIRING TAIL LIGHT
Delivery van

Protective
cap

Sockel,
dpole

Socket,
2 pole

Bulb

12V, 21/5 W

-

. Bulb holder; laft

———  Bull

1248 10 W

Bulb

2 120 21 W

%
i&'

Lens tor:

— AR
—— -
R T

)

Rear log lamp
rad

Reversing light
white
———Tail light, red
' Brake light, red

Turn signal, yellow

Note:
Obseree ditferent varsions
Parts Lists

Bulb holder

Bulb
12W. 21 W

Sealing ring

Lens for:
Turn signal, velow

Reflector, -ed

Erake and tail light,
red

Reversing light,
while

94-548

Repairing tail light 59




hts, switches

i

REPAIRING FOG LAMPS,

D!Iihrer;:v'un and Pick-up
¥4 :

Mote:
Seftings
; 'J!f'_ﬂaiﬂ’rﬂr'arcﬁ" ook let

Halogen bulb—_ Hexagon nut M10
12 W, 55w ' ® Tightening torque
A3Mm

[94-550]

REPAIRING REAR FOG LAMP,

Dedivery van
Hexagon nut M8
® Tightanirg largue
EMm
- Bulb
12V 21W
.'lll
Mote:

Rear fag lamp far
Fick-upintegrated into
tail light — Page 59

60 Repairing Tog lamps
Pepaiting rear fog \amp
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Fig. 1

Fromt view of fuse box/relay plate

Abtention

TALLING FUSE BOX/RELAY PLATE /unbo g 7o

Always detach the battery edrthing stran when working on the electrical system

Fuse posilions
1-Dippec haadlight. left ga
2 —Dippad hoeadlight, righ: B A
S—Main beam, et Ha
4~ Main beam, rght 8 A
&= Haatad rear window 16 4,
f— Brake ights, emargancy flashar & A
7 —Intarniar light L
8 —=Turn signals da
2 —Heversing light, harn qa
10 ~ Heated rear wincow cantrol B &
11— Frash air alower, wiper matar A
12 —Faa lights aA
13 —Farking lght. right & A,
14 —Parking fight, le Ba
12— Elactric fuel gump 1E &

i

|
e,
Relays on relay plate b
Jd Headhight dimmer/lasher relay 1%
L Healed rearwindow ralay
L Vacan!
Pt Windscrean wiper motor relay
M Emeargancy warning light relay
Mote:

Far diffarent fuse layou! and installation of
further relays, cantral units and fuses on relay
adaptars soo tha apprapriate currant flow dia
qrams

62 Removing and installing fuse box/relay plate

(Upto9.79)
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wiring 97 &

1

[27=30e

Fig.2 Rear view of fuse box/relay plate

-
Atiention el o :
Always detach battery earthing strag wﬂﬂﬂ%ﬂﬁﬁ on electrical system
Connection layout ;
A — Front wiring loam connection (white) :
B - “acant
G Frant wiring loom connection (calourlass)
o Dash panel wiring loom connection (blus)
E - Dashpanelwiringloom connection (black) ;L
F — Rearwiring loom connection (yellaw) ¥ R
G - Separateconnector : "y
H Separate connector iterminal 30 Lo
Note:

Tne designation al the connectors &~ H in block capitals and higures are identical with the contact
designations n the Current Flow Diagrams and Fault Finding Programmes

Removing and installing fuse box/relay plate 63
fupto 9.79]




Flg.1 Relay plate and fuse box/front view

Caution

Disconnest battery earthing strap when worsing on alectrics

Fuse assignment
1=Dipped beam, |aft A
2 —=Dipped beam, right M
3-Mair beam._ lalt A
4 —Mair Daam. right aA
O —Heated razs window 16 A
G = Brakea light, hazard warning -}
7= Interiar light oA
& —Turn signal 0 A
& — Reversing light, horn ga
10— Frash-air blowear 1B &
11— \Wiper matar Ha
12 =Fog lamp Ha
13— Zide light, right 5 A
14 — Gide light, lef & A
15 —Beaversing lights,
plactric fuel pump a5 A

Relays on relay plate

J vacant

K Relief relay for X-contact

L vacani

b FAelay larmtermittent wips/ wash faziity
Brdge for wiper motar
from M 19ta ki 29
ywithout intermittent cperation)

M Hazard warning relay

Mote:

i¥ferirg fuse ayout and instal'ation of further
relavs, control units and fuses on relay
adapters 5-16 are to be taken fram the valid
currant flow giagrams

64 Removing and installing relay plate and fuse box

fasaf 10,79}




Fig.2 Relayplate and fuse box/back view

Caution!
Disconnect battary earthing strap when working an electrics.

Asslgnment of plug connections

A — Connectionforfront loom [whita)

— vacant

Coennestion for frant loom (coaurless)
Connection for dash loam (oluea)

— Connestion for dash loam (olack])

— Connection for rear loam (yellow)

om0 m
|

] Individual connacior
“ Incrwidual connector (terminal 30)
Note:

The dezignations of the connectars A—H in capital etters and figures are identical with the contact
designations in the current flow diagrams and fault firding instructions,

Removing and installing relay plate and fuse box 65
(up to 10.743)




REMOVING AND INSTALLING WIRING LOOMS

i
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Removing and installing wiring looms
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Fig. 1 Designation of connectors in sleering Fig. 3 Earthing point on rear longitudinal
column vicinity member, left

1 - taoignitiondstarter switch

2 — tawindscreen wiper switch

d = taturm sigral switch toonarn plate
4 = o heachoat dimmersflazber switch
5= ta brake light swich

Fig. 4 Earthing poinl on dash panel inserl
[Trom 12.82)

Connectian for fellowing earth wres:
la earthing pont near ralay plate/fuse box

ta 12-pin carnactar an dash panal insert

I = L | g to the switches indash parel area

Fig.2 Earth wire on sleering column ta ‘rash air blower/to amergercy flazher
coupling warning lamp

If horn does not work, check forgood electrical to fresh air controls lights

cannecton. to brake fluid level warmng cantacl

totachograph

Removing and installing wiring looms 67




97 Wiring

(5

¥ Eﬁmmﬁ STRAP CONNECTION SEQUENCE

1= When gismantling, always cetach battery parthng strap at battery negative (- termiral™ first,

£ — When assembling, first ensure a good earth conrection betwsen body and gearbox (clean
mitallic conpestion threaded connect.on tightened). Last of all, attach battery earthing cable
to bartery-negative (- past.

" To prévent valtage drop and corresion damage. the earthing straps must net be detached.

4

LR

o
&

TN

'r
L

[
Pt

Satiary
- Gearbox
Engine
— Battary mepative [— | post .
— Earthing point — gearbox
- Earthing ponts — aody — do not slacken off

TAh B G B2

63 Earthing strap connection sequence




ROUTING WIRES IN VICINITY OF BATTERY

B-pillar, lower part

Wire from starter
® Terminal 24

R e — = et Wire, battery —
HH'\::;_:;;_—_— —
_—_‘——‘_-f""'t__:::_: 1=
Securing ’
bolt ,
Side panel, wheel
Hole: Battery earth wire housing
To awvaid valtage drap Mole:
and corrosion. the Dietach earthing strap
edrthirg strap must not at battery when
be detached at the warking an electrics. 97 -2157
B-piliar

Routing wires in vicinity of battery 69
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97- Wiring

-

ROUTING LAYING WIRES IN VICINITY OF GEARBOX

6 cylinder engine. '

Side member,

left

Speasdometer cable
® Fage 38

Switch for reversing

lights

Securing bolt
Earth, gearbax at
qearbox suppart

MNote:

Taavaid vallage drop

and cormsion, garthing
strap must nat be detachad
at gearbox support,

70

Routing wires in vicinity of gearbox
6 cylinder engine




Wiring 97

ROUTING WIRES IN VICINITY OF STARTER
& cylinder turbocharged diesel engine . .

Wire from starter lo battery —/'
terminal 30

Wiring loom, front  — \
fangine campart manti

Cable band

‘T}/\“) Attachmant, cannectar
& gereratar wire [ 4

Solenaoid-

i Cable band
geemeli Attachmant at
aplernoid-
sugitch
A
&I \
S — Lo generator
Starter
Direction of travel
[a7-2158]
Routing wires in vicinity of starter 71
& cylinder iurbocharged diesel engine
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97  wiring

£ ROUTING WIRES IN VICINITY OF STARTER
6 cylinder petrdl and’ rlntur'all'y' aspirated diesel engine

i ,_;_
EARS
F

Wiring loom, front ——— Wire from starter to battery
iangine campartmant Tarmiral 3

v

——

\ C’?

Clamp
Attachment al
sidde meamber

Eil‘lg|ﬂI connector
Ganaralor wire D -

Cable band
Wirgs to slarter

= ;f
: \} \\ and ta genarain:
Starter " Direction of travel Y

to generator

Solenoid-
switch

87—2160

Routing wires in vicinity of starter
72 6 cylinder petrol and naturally aspirated diesel engine




ROUTING WIRES |IN ENGINE COMPARTMENT
& cylinder naturally aspirated and turbocharged diesel engine

Switch for coolant-level indicator |

Earth wire 1
far coolant-lavel &
indicatar switch

Cable band
Attachment at
radiator hose

Coolant pipe Direction of travel

" By 2163

Direction of travel t to starter

Strip fuse

Wiring loom,
frant
[engine compariment)

Cable clips
b batlerg.r—/‘t"
(&
h'ﬁ
Cable clips - Cable band
Attachment al coalant temp. indicator
crass mamber 97-2164

Routing wires in englne compartment 73
& cylinder naturally aspirated and turbocharged diesel engine




: IRES IN ENGINE COMPARTMENT
petrol engine

to sender for coolant
temperature indlcator

Cable clips RS
Attacamenlt al cross member \ X

Cable band

o slarter ok -:5- /-
Lo ganemtur%

#J-—T

[
\ Direction of travel
_H it 7
Temperatura swilch |
Tor intake manifold \
preheating !
N\

ol \)
'.
]
Cable band /
at heating hosa /
1o switeh !
Earth wire far

for coolant-level

indicator switch for coolant-level
indicator

74 Routing wires in engine compariment
6 cylinder petrol engine




ROUTING WIRES, REAR WIRING LOOM

Pick-up
Earth point at cross member,
rear right
= : Cable clips
) |
sﬁ?\ \
z;:rl-.agluint at side member, '%

1o sender for fuel gauge,
1o fuel pump

o __,-§|‘|h Earth point at cross
= = member, rear left
Tail light

97-2161

Routing wires, rear wiring loom
Pick-up 75

L A A T — |
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?3 37 Wiring
o

* FRTIHG WIRES, REAR WIRING LOOM

E Delivery van
';'.
ALY
"::-'
Earth point at cross mem ber,
rear right
I : —_ Tail light
o Cable grommet
i Cable clips
| :‘-:“rh. p

Earth point at side member,
rear left

to sender for fueel
gauge, to fuel pun\
- = A
Wiring loom, rea / 7, 3
= e Cable clips

Fear fog lam

/J rear |eft

Earth poini at eross member,——

Cable grommet

76 Routing wires, rear wiring loom
Delivery van




