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General

Lack of plactrolyle causes promature failure of bat-
leries faster than anything eise. Plales exposed 10
doleniorate rapidly. Check alacirolyte leval frequentty,
especially in hot weaiher when evaporston s mone
Iikaly.

Fill desiiling waler anly io the bafery, mereer sl How-
BB, BNy wilsd il befler than no waler. Banery e &
anipnded by Uty the purest water avatabie

Checking Battery

This most ooimwmon wary io chisck babony chags s with a
hpdrometer. I maames apecific grapdty whech = & di-
rec] maasurn of porcamiape suAphyne el i e abacitg-
hyin. As Batlery deops bom chamgsad o dscharged condi-
Hicn, @cid Srves the aolubon and onsers The plabes. The
CHUBSS B OBCreass mn specilic gravdy.

Prolohgng batiery Flo s jusi a mafar of developing
good habts of Wating and manlenance. A divty bafery
dischanget teelf. acxd corrogaon and ol aci as conduc-
ior. Commosnn aiound baflery posts sals away copper
Cabiy MeTTanaiE

A lirty banery ghould b rémawnd and acrubibed with a
soluin of balung soda and waler of ammonia and

SPECIFIC GRAVITY ((Z20°C)" AND CHARGE

Speciic Gravity Reading
jusa the mimimum figure for testing)
I Batery Chams
g S s SO T 1004 Chamged
1280..... v rao T3% Charged
B PR BN 5% Changad
1.170 veers 25% Changed
1.140 Y Mery Litie Power Leh
e Completely Deschargad
“{8rF)

waler. Then fiush with clean water. Ba sume vant caps
are tighl =0 no solufion gels inlo calls o neuiraizs
the acid.

Alsn weash hattery camar and hobddowns.

D minl e figphtion holiciciowens bolits. Teghl Balts will Simain
ihe battery. Chach banery case for cracks.

When chaped. 2 bafery gees off hydrogan and oxy-
gan, a mixhws which & haghly axploshve. Keap opan
fismes sasy from bafery and never disconnact a
chamger by ramoving fhe connaction a1 the batary posi,

Guard againgl sparks by disconnecting the ground
cable first and connecing i tast. Be carabul nod o lat
ool or other metal objects fall across the battery
f=minals.

Never take readings right afor adding wates., Waler
musi first be mixed with alectrolyte. This is done by
chargirg e battery or running It an the car bor 8 coupla
of days.

Take olactrobyte from each call and compare raadings, H
ona cal = 0,030 or more lower than oiher cells ils plates
are nat holding charge and it might be necessary o
replace the batery. (0.050 for dry charged)

It baliery checks good by the specidic gravity tast, il
right 21ill ba nacassary bo make a high rate dscharge
tesl, duplicating tha startar mobor demands. See Group
33, Stamer Mobor and Elecirical test specifications.

Do ot mainkain ipad on batery longer than necassary,

zroup 31
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WARNING!

Cautlon

W would ke 2 Biress the imponancs ol not having
apen Mimes of sparks 0 ihe vicilly of the batteny ba-
causa of the axploshe gas winch fofrms 5 the bafary,
Thare i thus & danger of sparks frorm sharling at the
batory posts which can cause the gas 1o ignite.

Procedures
— Bath baftenes (sender and reoeiving] must have he
BAMS voRRGE
—Tha Armprage of the sendar battery musi nol ba very
fmuch greater than thal for iha recoiars bahery,
T Datheny call caps musi be in position (Ths reduces ‘
rigk of gas agriting))
—H the recoing batteny & boonen, i must be allowed 1o
fizirw Out betore conneciing o the jJurmber cables. (A
s limt bphery freezes &t - 107G [15'F.)) .

by ' Use of Jumper Cables
EENDING CAR — Thet Bancker battery enging mas| be sitched off. The
3 = i hatiary main switch must be off, The bodias
e Y of bolh the cars must nal B2 in coniact with each othar
e —— sk of sparkcs lormeng whan 1he cables are com-
NECied UD.)
1. Compcl s nad cablda nom sander basery plis fier-
= minal 1o eoelving batteny plus post
2. Connedt one and of the black cablo io & ground poinst
same distance from the roceiving batiery, Sullaby
@ the receiving battery's ground connsclion should
aao ba on the body or on the anglne
— Star the carof he sender battory and idle it at about
1500 rpm lor saveral miras .
—Sitart the cor of the receiver battary

REL HHG CTA
ECEIVING CAR
—

Hegatlive
Terminal

NWOTE! Do not alier tha position of the cabls

clamps during the slafing afempl siharwiss .
e is risk of sparks larming

Do not bend aver the bajtary|

GEround on
Gody ar
black.

= [isrrove the cables in precedly I ISvarSe onder o
ing them

Group 37
2 Bafiary




Snecificarans

Group 32

Alternator

Specifications

Alternatar

Twpe
Chariipus

Mlax. amp
Max spead

Derechion of rotation
Aatn, engina/ alternatoe
Skp rings munimum diamaiar
b, oui-of-found ., ..
Stator coll resistancs
RAotor coil resstance
Cutpu tesl

Voltage Regulator

Typa : ! :

Comerol voltpge of 4000 spm

Lo currenl. lonelr fved comincls

Control range. bebwesn upoesr and lower coniAST BeEE
Load Current, uppar Two Comiacts

13.0-15.0V

170 W

B Ampi

225 /s =
Clockwisa

1.2

A15 mm = 1.7
003 mm

014 o =+ T10%
40 ohmy + 108
48 Amps m 000 rpem. 13,2 Valis and
JAC mmiiard bempar tung

Boach 14V
139-148 Vohn
45=1 Amp
0-04 Vol
38 Amps

The shonaior i & thiee-phase, star connacted alfe

"aa':n.g unrt. The nectener B Pl im0 e Sp meg and
ghiptd and corsists of 5 shoon dindes. Algs housed
n e abp ning end shisld are three so-called msg

nediong dodes, wihich feed the field via the voltaga
reguiator.

[irtwss el ghambii
Fam

%
. Fednr
[
[ 1

An pisrnatce s o iolating fisld coil rocar) and & sta-
tnary main call letatarl, Tha roior s e 1d-pole claw-
pole type with thie feld cod Ied poross two alip Fings

Sinco the alemator ouipul & sell-limaiad Imae 55
ampn), A simple regulator s used. 1 eontiobs Dhe vodlage
anly
Group 32
Aliprnalor
Specificafions 3




Dasign

Mew Fealures

A naw lypa SEV atematos (SEV PN T1655302) is now
baing stocked under Volve PIN 58628538, The new
altlemmor can ba Menlifisd by a black plastic diods
guard and a molded wiring hamess asssmbly. (See
Pleture Balow), When repfacing the older shie 5SSV
alternaior wiih iy nevw warsion, two minor changes Io
i bl wviringy honess ane rgused, Fader 1o this inssrie
lsnd Bl

Afgr old giyle allemador is removed and in-car hemess
i disconnecked, procead with the operations shown
during instaliation of the new aflemaior.

1. Cannecl n-car hamess ledds o lerminals al back o
i albarnator 85 follows:

. Heawy geuge, red bain
e 1 B+ w@TREnalL

b. Sengie red e fo D-51 lerminal
¢. Blagk kead o D - terminal

d. LUsa slecrcal mpe o securely lasien gresn DF lead
o NAMass

Nole. Mass e The lead is wel insulated and
pirsitin

2. Carafully tapa the old In-car wiring hamess conned:
tar plug s shown,

The connecios phen from the new modded aliamalksr
hamass shauld be plugged inta the regulala

Mate: Do not under any circumstances cul any ol
Ihe oid leads since they may be radsded for
future allermaiar installations,

Group 32
4 Altmrnaior




\When 1he ignitlon i& @witchad on, cumenl fows
fhroisgh the chamsng swadming lamg 50 ferminal O
tin thia woliage ragulator. Ve tha tegulatis, the curment
if conducted through the rotor cod o grownd,

[
Meguiator
|
(3]
.N. = ‘-1 |
i e Blrgernch e Bir
] L g |
I __1:_“1 } g
3t i ::]‘
e |
| L] '
|-__|—. e b |

When the rotor starta rolating. alternating current (s
formed i the pior, Most of the current = rectified
by the positive and negatie dicdes and is condutted
il B+ on the Ewrnator 10 the banery. A small part
of the cirent i rechfied by he Eciter diodes and
s bad wia 61/ D= 1o the ol requistor and than
e the rotor ooll. Thes cycke & repestad wntd thes regu-
lating woltage has been resched B which point the
lovenr coNTFOl FENGE CORIBSES on the voltage megulator
opdn and fsld curreni muel phes § contral reEslance.

— s}, F5= i} L

L .
et

Vistage regulobor

1, Peguisiar comact fom
ki control renps

31 Speepg tarsiiesl
4 Sprieg uppar st

1 Pegudnar poneact for T T T
AppSr contml rmge Lenwni aaction
Al-srettal agring

H e volisge rEes i sps of the the ermsture on
thewoitape ool s pulled further deveam 20 fhat the wupper
coswnl range contacis close. Thea the rolor coll s
grounded af both ends which cases the voltage to
drep rapidly. The cycle iz repestod continuccaly =0
ihad the voltage & mantaned Consiant

WOt WO 000 Jnes B0 m3AR ADBD
ALTERMAIDR RPM
Altermatar cutpsit cuifees i

A = smps

A = gliereaiae s/ rirsitn

Th albsrmator manommesm outiat s 55 amgs. Top spesd
in TAS0OD e

Group 32
Altrnator 5




Service Diagnosis

Condition:

Action

Test lamp (12 wolts 2 watts) between B+ and 61/D+
on altemais ights

Tezt lamp bewesn B+ znd 61/0+ does not lghe
Test lamp betwesn 61/D+ and onowend Bghts
Test lamp betwssen 6104 and groond grees 3 wesalk
light. Remowe the phog 81 the reguiator S Sonnect
an ammeaier between B+ and DF on the allemnator
Armmetar reacding

O amp

2-256 amps

Condition:

BCTion

Discannect the plug at the regulator

Control lamp still lights

Warning lamp goes out. Re-install the phug m the reg-
ulator and conmect an amsaier between B+ and D4
on thé aliernaios.

Ammeter reading

Less thapn 2.0-2.5 Amps:
More Than 2.0-25 Amps:

Condition:

Warning lamp doas not light with angine off,

Possible causs
Wamning lemp burned out of opan eroull 1o D+ an

regquintior,
Positive diode shorad

Wmhmmhmmh@-ﬂ-m rolor
=

Open orces in reguiator o in laad DF from reguiaior
in OF on sismnalor.

Warning lamp lights with engine off or running

Possible cause
Circuit shorted betwesn D4 on he meguiator and 61,0
on the slternator,

Defective regulntor (beescapel
Circuit shortad between DF on regulstor and DF on

alternaior.
Coal shiorisd.

Warning lamp lights with engine off but starts to give a weak light

when engine is running.

Action:

Teat lamp between B+-and &1/ 04 on tha allamator
wath the enging runmng:

Dioes not fightc

Ghes & weak Bghi,

ingiall new regulator
Teqy lemp baiwsen B4
and 81/D+:
Does o highil,
Grees & weak Bght

Group 32
6 Aftermator

L

Posgible causs

Transithon resistance in the charging circull or in the

lead to the waming lamp.
Dafaciive reguiatar [avercharging of the batery| or de-

fucinig alternator lnsulfisient charging of the hatteny]

Removed regulator dafectha,
Defeative allarnnion



Check of charging system

General orientation

Diagnoss

HOT WIRE. TO STARTER MOTOR

BLACK

Connections at alternator

RED WIRE. TO CHARGING CONTROL LIGHT

I:LLI'EI AT ALTEANATOR WITH WIRE
LOOM TO YOLTAGE REGULATOR

Connections al voltage regulator

GREEN or WHITE IR
RED or BROWM

Procedures

clestfacatson o wees o plu

Check drive bell tlension

Daflection &t midpainn shou
mmj|

AT

Id Be ppprox- 5/16° 18

Grgesn 32
Alternator T




YL T-METER

AZ

Check battary condition

A batteny in good conditien should be used for the
Follpaving Emaa
Checi that battery (erminals ame cess 5nd gt

Reder 10 Gicup 3 lor checking batery. Tha baftary
shouid be in fully charged and good condibon far the
folkowing tests.

A3
Switch on ignition
Chsrgprn bghl or satumenl panel shaokd durmmatie
a8 Light llormsates o 1o Ad,

b Light does nat lluminate: dsconnect plug a1 val-
tage reguistor and pround red wire D+,
- Light fmimaies go 1o Ad
- Ligght dpes ot buminate: chack waires, contral
light buits &2

Ak

Connect a wvoltmeter to alternator B+ and
ground

All lighls and accessofds swiiched ofl, Hun engine &t
approx. 2000 rpm fof one minute, then read wollags,

4. Vollage reading Someci: go ba AS,
b. Reading higher than 14.4 wilis: go lo AT0.
2. Reading lower than 130 volts: go io A0
{Refer 0 section “Tesng tha Voltage Regulator” for
charging ratal.
A5

Valtmeter still to alvernator B+ and ground

Swnieh on blowes, raar window haater and headiight
ugieer DEAME

Rui engira a1 200 rpm foe one minute,

Yoage readeg should be s than 0.7 volt lower
than &1 Ad,

& Less thes 0.7 wolt go 1o AB
b Mase than 07 volt go o A10



Swwrtch on headight upoer eame Fun mgeme at 8-
pron. V500 e, Valirmeter reading shoold b 00-03
Wl

d, Lesa than CL3 volf: go 1o AT.
b Mora hen 0.3 volk

Chack wira fram altarmnator B+ 1o starer moled
o battery phus for ‘dse or comroded comn stk

A

Connect voltmater 1o battery minus and en-

gine growmd

Swlich an haadlight upoer baama. Aun engins at 1

Fipmy

Vieltage rebding should be DU0-02 wals,

f Less than 0.2 volt, ge 1o BB

B,  Mare than 0,2 wolt: chech wing fram batiery minus
i mngine ground (o alberngtor ground for loose
of cormded conneCiions

Charging system should be correct it all pre-
vious tests have proven satisfectory

Growp 32 9
Altsrrgior




A ThErE N

With incorrect system test readings

A5

Referencs to Ad
T'l.l'-u]r.-ﬂﬂ ‘I'“’!IHH hagiher ihan 1845 wolisd

Connect voltmeter to D4 and B4 on altema-
tar.
Riity Angine &t 1500 rpm

a.  Velrage reading exceads 0.5 vl slisinator musl
be defective and should be roplacod o rapainad,

B Vieltage rascng bowr than 005 woit vallege rid-
ulwecr should be replaced. Racheck

ATQ
Arterence to A4
peplitagn raatding heime 130 voitsl
or réference 10 AS
i tagn drop mode than O.7F waltd

Caomisect voltimeter to O+ and B+ an aligrns-
o

Run mrging &1 1500 rom.

i Voleos resdng excesds 06 eol; aljsrnaior st
e defectne and should be replsced or ropared

b Vohsge resdng below 05 valt go e AT

Prior 10 this e, caelufly chach o wred rom ad-
1ermand 10 witepe regulator aqe in Codrect order, Me
shartn, ho grocnids, o loods Sanaoctions

Al

Chack rotor circuit resiitanocn

Disconnact wra OF (plug) 81 voltage reguistor. Use
ohmmster o chech roior resistance, Corract Fasistance
& appeme. £ ghms Howows, sependng on Brush con-
dinon, resstznces of 4- 10 ohena might be conssdared
RTINS

Aun enming ai 7500 rpm

a. Rowre resisiance checks oul comect go 1o AL

B, Fcior cesisiance chcha oul eeasd Fhisn BopEon.
4 ghms
roles is probabily delostve VWhen repainng, check
rofor rasistancs dirsgily o slip sings tovenly Fault,

. Rotor ressisnes consfieoashy higher than apgrox
4 ohma clear alternator brushee and slip rings
Rachack




Disgnosis

A2

Full Flelding Test

Thia 5 & full chaige test ol alomatod. armed a1 definiedy

soparating allernsior probiema froem wollegs segulaion

prohilemns

&, Remove the plug a1 the volliape regulaicr and con-
el b jrhpar wirg hatwaen D+ and DF &g shown

b Connsct voltmeter 1o alternator B+ and geound

z.  Swatchon
birwusr, relF wancow heater, headiight upper
5 = g
Bun engee a1 2000 e

d, Aead voltrster
HAppdings heghe than 140 wolts: indiicate piter-
nator B comati wad consequently vilisge negu-
Wior should be regilscad
Reacimps balowy 14 wplis, wsumily considerably
benieir. mdlicadn thn afternalor should be raplecsd
o repaired trasihier diodes are mos kely a1 fau)

CAUTION: Do mol run gngess ighar har 2000 APM or
foi lemgehly pariod-—a could damage tha
bsatteery And obher sleckrical circyils due bn
Hagh Vollage




Service Procedures

Special instructions for work on alternator equipment

1 When rapacing o installing baftery, mase suro that 4, Whaen fasl charging batiery in vehicle dsoonnect the
propad polaity = obsered. A mescannpdied batiery batlary ground cable.
will iImmadiately fusn the rectifiers. 5. When using an exiia battery as & starng aid. con
2. Nowar run the allemator with Eha main cincud brolen. mied it in peraliel
The batery andor alemasor and regulator keads 6. When &t weiding on Ihe vehiie, disconnact the
musl never be disconnected whils the engine & bafery ground cable as wedl as the B+ 2ad on the
funnAing. akurmator and the plug at the valtage ragulater, The
3 Mo abenpt should by made o polanits the al- weeliding Linit should always ba conneciod closes lo ha
infmaior, wialid
Removing alternator

/1

Raermitiee bl terhaton

5 Duiconrest wires 3 Alomalon
i Remowve Dolt for 1ensoner bar, hex 13 mm
& Lt off drve belis and lowes alvernator.

Remove alternator and brackat
Alsn remove the Tanpnnes Bar

Hex 13 mm




Disassembling alternator

cr

Remove nut and washer from pulley. Pull off pulisy and
fan., Remowve ey,

2
Remowve bruth holder retieming sorews.
Remowe brush holder,

3
RAemove nuts snd bolts connectng altesnator end
sherich
Aemowe Front end ghisld from stator and rear end
shasid assembly

C4
Bress out rator from (ront end shiokd,

Mots old typa shown.

Group 32
Aftprnator
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Tests

Test of disassembled alternator

Cs

Ramsnes the Borws reiEming the front hall beamng
Prosi ol the basring.

ca

Farrcee =ute for plus dode plate Lift up and bend
plate anide

cr

Soidar [nose the sator Sonnections from the 1enmanal

pl:llml

Life-aff the stator

MOTE, Alvilys use & hoal sink whon soldering and
poldaring sround dodes b prevent damage o
atTy diodes

Stator

Tes: mEtor mmulstaon

Connect a 40 Volt altornatng cufrent across grouns
pnd chase [#imnal.

Coerect redmtance mdafinds,

9

Test srator cOil ressEiancE

Connest the 1851 insrumeni across the phame ferm-
MBS,

Corrert resstencee 014 ohm + 10%



Fotar

Test rator msadation

Connect & 40 Vol alternpbng curmen) across rotor
ground &nd & s rng

Corract resstancs: indalinite

CI17

Taal rotor cod resigtinos

Connect the bast wimtiomant across (e sl rngs
Correct ressstancn; 4.0 obrms 4 10%.

Sig Anos whith are burned o damaged should b
turned i & l3the, Use e stock.

Shp ning minwmgm emeer W 315 mm = 1.3
ilse & 'chr! inelicator (o check out-of-noumd, maxmum
063 mm = 00012

Cia
Brush holder
Test swpulatedn
Line &8 Wt aflad nBtasg Siaf P

Corresl reping mdefhnine
Chack that minimom brugh eegth 5 12 mm = 0585

Group 32
Alernator 15




Raplaring diodes

Replacing defective rectifier diodes

crd
Diodes
Teat the diodes with a dinde tester,

WOTE: Although Bosch lesting equipmant is shown,
similar aquipment |s availabla from domeastic
masnulaciurars

Assembling alternator

C14 Q

Insiall thie stator i the shp ring end shisld Solder the
#iNtor wirks 10 tha terminals
install 1he phe diodes plase assambly.

c15 .'

izresme the drrve end ball beaning wih graess Bosch
Fr 1% 4 [ar squivaksntl.
Instadl baaring asasmbly in the dowe and Bagnng shesld,

Growp 32
16 Alternator




A szembling aiterndtor

C1é

Prass drive end besrmg shield onto the roior
Insnll th spocer Fng,

e ST

crr

Granna tha elip pag erd shisld Besrieg with gredes
Basch Fi 1 WV 3% or sorraapanihng. Coat the slip 1ing
gl ahinid Baarieg shat with Molykote Asserois e
MEeT o,

[ maal fargdl 10 nEell the &prifg o the shp ring Bnd
ghiald boaring ssat,

Apsmilile aleernaier cbmponsnts Toequs ssiBensg
wraws o 16=43 thir = 50-689 Nre and s 10
A3-47 lafi, = 485-80 Nm

C1e
inatell i Brush Relter

c15

Iriisll gy, Lien, ApEEes D Doy, Potion the washss
nincd apaiyles the nigl io 0 B L = 40 KW,

Test om a tesl pench hafone natallaiicn

Group 32
AlErnator 17




C2
Altarnator terminals
1. DOF To field winding
; 2. 61/D+ From magnatzing rectifier
i d B+ To baitery
Installing alternator
or
install alternator with bracket and tensionar
bar
Han 13 mim
D2
Inatall derve bolts
install boh for tensionsr ba, Adpnt bell tension
Canmit] wirsi
O altémalor §hown

Group 32
18 Afwrnator




Tashing votage reguiator

Testing voltage regulator ——————

Charging Regulator

Elscironic charging requiaions have now Dean inbo-
duced & spare pars for cars which do not have the
ihree-{erminal connsctinn conlact on the regulxor
Trasa rew regulalons can be eatly denlifiod by thes
ey cover The ol fype reguiators Faws blich covers

Identifying the regulator

For mdlarnaiar
with Warking Pty
Siv PiM 72610102
Promction
ittt (g R
prake | Spot 125803004
Magnehrvg Bk or
ke Hinek

Sool 12550006
Sev P'H 728 10002

Identifying the allernator
Altpmators wilh profective eodes have 3 rod piata on
e rear s

Thise SIEMEDE #Rach 0o nof haee 3 red plads 0N e
rear and B ted willy magneizng diodes.

v o




[On test banch ar in vehicls|
El

Comnect the regulsior o s aliemator in good con-
ditian.

P ek
[ - :'._;;il-—;-
o W O, B .
21/ - Ly —
}_ﬂ f__g‘?‘ el-,l E 4
[ i T —

A= H g

Ty
& =)

Alrprrtor E
Voltege= o 12 vohs F
Cortrd lep 17 voils i

L

£ m e

Cid Type Regulaton

Oroup 32
20 Ajteenator

Testing voltage regulator

Testing voltage reguiator

il
/ i 0,25-040mm
! (-
Valtage requlatar
1. Ragulator contact For 3 Spring tansiorsi
levwene coriml range d.  Sping upper aection
1 Regpdsior comact for Spanl speng
uppear conirod FEnaE Lowwer saction
Hi-matal spring

Fiun the aiernator 51 S000 rpm (all. spoed) or 2500 rpm
{engine spaed) for 15 seconds, Read tha woltiga on ha
voltmeter. With no load on he aliermalon, the wolimeie:
ehould read 13.1-14 4 volts with the regulaior ambsont
temperature at 25°C (T7°F).

Load the allamator with 10-15 amps, such as sadching
on haadlights io upper baam, &nd read 1he vollags, The
viollage should =il read betwean 13.7-14.4 valls, Bul
must not drop more than 4 volts lese (han ha unioaded
For exact voliage al ambienl lamparalures see di-
agrams opposite.

O
&|1

o



Mawx,

Min,
Valtage

Valcw
15.5

.5

1.5
1)

2.5
L

Testing voltage regulator

Testing voliage reguiator

[On test banch or in vehicls)

hvolags & oulside specification the regulator should be
repiacad, H the voltege reguisior is 10 be tesied mons
accuralely, install it in fhe vahicle which should Fen e
driven for appnox. 45 mingies af spesed abowve 30 miph,
The reascn for the dridng is lo lol the reguiliior ollasn
comact warking lemperaiore

HOTE: The vehice mius be driven. 8 s noft suffceni pst
io have the anginge iding
Immediately after, or prelerably during driving. measwrs
thi voliage batwesn B+ and O— on the shemator. The
engne should be twming ovar al 1500 pm, which &5
approimaledy the same as 3000 rpm alliamalor speed
when maasuring. With reguiaior al ambéent lemperature
ol approwimately 25°C (77'F) the witage should be
acoosding 1o diagrams. Piease nole woltags vanafions
aoconsng 6 embeeni temperaiunes

&

e Y
e

=28 -1 &

=18
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3 213 -ud 'ﬂu 'ﬂ:u' B

B o#ik 433 o550 =8 «8f +b0k 2121 SV4p OF

Arnlaii
Ternpa entares

Group 32
Altarnator 21




Group 33

Starter Motor

General Information

L

LT R
s () -
.'1.7.; “l\.f' 24

The stamer motor s mowntsd an 1he fyrafesd hoosng
an the leht sde of the engee. Il s & 4-pole seres-
wiaund matoe. The pinion on the stansr motlor snma-
ture ghah moves axially 1o engage the Fyeshesd ong
pear, The pinioh & controfed by & solenoed,
Turning the gnitan kiy 10 SAMING postion outs n
ihe sedenoid, causmyg the armature o ihe solenoid 1o
ba dranwn in and the starer pinion 10 engage the fing
pear on thé snging fhwheal/'drive plate. Whan 1he
armatirs has moved & cerain distance, the contacts
for the main current closs and the starter mator starts
TUrin .

Specifications

Deraction of rotaton

Pimion testh .
o of hrushes

Growp 33
22 Starter Motor

Bosch 12
Clockowise

B10 W (1.1 hp
g

4



Machanical test specifications
Armatwee e&nd float
Brush spring tEnmon ;
Distanca from pinion snd 16 @m0 gear TEce
Frctional sorque o rotor braks
Fiwon adling torgues .
Hackiash
Pewon mabch .
Commutator mme digmeeisr
Brush mm JEngtih

Electrieal test specifications
F e - ruirenin g
11.5 Vohs and 30-50 Amos
L
80 Vols and 185-220 Amps
L e
! ohs and #00-450 Amps

Sobanoid
Cut-in wolizga
Ralease voltage . . ..

Specifiabor

201003 mm C.O002-0012

416 R A11-15 bs
1.2-8.4 mm 0oL 7-0 173
2640 Mo L1381 iR
14=TH MNom I 20158 Wh.in
0 3-0.5 mm CLe0e-0.00
212
335 mm 1318
13 mm OE2
§7-130 ri'e BAQO-TRAOO rpm
175-2258 ris 1050 1350 rpm
O r'e O rom
iin B Yoiis
Less than 1 .

7 B8 9

II|I II l"-. .". I"'. LY
30 %9 %8 27 26 95 b

4

. |
23 22 2

Fig, 3. arter mtes

1. R fewar

P ol i

) Fisnger

i L) i

Rtk mmake
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F. Citwinet plais

B Termomn’ bar kot lwsd
# Famager. 58 buewd bs Lald

i Eorws

i
5
(s |
H
11
i
¥
11}
P

ket gmrant

]

Bl ol

Wil

i p= dzzr maf freng
Bl b g LR T
BB Rghipr

Bral

Brusk sprmng

B Lawmuiniar

1 20 19 18 7

B TiEr. e

Fale ezw
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ol wilimg
Srmg wuyg g
ena-wmd ol wigh
Fmirn

S4ap ring

Sy kg

LIEL]
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Speci 1o0ls
Aemoval, disassembly

P ETEE LITH | EF Bialy

Special Tools

EF 2722 Slasve anil ol lor instslling circlp
EFAL 2 Smoathing dnlt

FG 2648/1 Smoothing def

EF 2645 Dwift for imgtalling Daghing

EF ThdN

Service Procedures

AT
Deconnaci iha baviery ground cahio

A2
Desconmact tha leack fnom Ne STAME MOLDE

Al

Remowve the boils whech hold the starter moior D the
timing e hodsing

Ad
Remone fhe STAIEr.
Disassembly
ar
| : N i Remove the two sorews retaning the cover
- Remove the cover.
T
R : _ g
| a
I
Growp 3.3

24 Starter Motoe

¢
0 ¢



Ersassmirdily

52

Ramove otk mng and spoaces mngs

FAmrnoen fha [ scimes rtasneng the commuptas S8nd
shadle

Pamoes 1 i

a3

Lift up the brushes

fiemovs this brush halder bredpe from the armanurs
shalt,

Tha minus brushss pon rotaened Megeiner with Ine
rush halder hruiga,

Tha plis brushes iy with the fsld oois

84
Hemdawe the nut conneching the held cod 1o The 50
I
Ramous thié A0réwE retmsnmg tho solenoid to thed panilain
erl sk,
Hamowe [he aolénted
1 } =
=
- N It
e 85
ARamiove the mator aseembly fiom the pemon end

shisid

Grroun 3.3
Starter Mator 25




&6

Retntve robher siop snd stesd washer
Rerncve the pheat pn for the pasion lever, Life ol &
matuie awsemlly from the pinion dreee shiskd

a2
Lss a fitng sledva 1o remowe the end siDD.
Ramovs otk rmg stop and pinion,
Examination
8a
B, Thech the armature foe dameges and waer. Reploce

-H;_._j

the Emature o the shafi & woin o wafptd
"Min Turn the commctan n = athe # 4 i scored. pitted
] (23 b unmvenly worm
= | Minimum dismeter = 33 mm = 13007,
Max, permitted cut-of -round is 0.08 mm o= Q00032

I_"nl

]
i

I

=

LR

. o

B9

Ui & Wcs umiersutier to undencut Od mm = 00087,
H no mschine 5 avadabls, e & pripeshy prond hsck-
sy blade,

Group 33
26 Starter Motor



Examimation

81a

ari

Lisa & "Growder” 1o chacik the armanee for shors.
Switch on and hokd & hacksaw bisde ciose 10 the ar-
mature. If the blads wvibrates in ary positon, ons of
the following fsults can exist

- shaor] 1o ground

= pommutator shomed

— windengs shormsd

Regleca the rolor o feuiy,

812

Usa 40 Volla AC cusrent of svailable equipment 1o check
thie stator coil insulalion,

Br3

Check end shislds and brush holdar,

Raplsce worn or damaped parts.

Mo more han 0.005° 1012 mm) bushing play is par-
rriihed.

Chach other pants and replace i worm or damaged,
The lock ring should abviys be replaced as it might
Fures beven damaged or lost its lenson whan removed




Installing bushings

a4
Before natallatsor, ners bushengs should be immarsed
in oil, Bosch 01 1V 13 or simifer. for at least 1/2
howr, Otherwise ther senace trme will be considerably
reduced
The bushngs are made to comect dmendions and
must not be machingd, Any machining will block the

[ fAN) pora holes which = win obstructs the ubrieating abil-
i B i
F'T T 1h-=-;4_'|= Liss Boech special tonl EF 2849 15 press oul the old
i 1
t:\- —- II & ] _IL;q tl.d'-'m.
= e Clgan the hole and remove any burm

e Uss same Bosch 100! 10 press in the new bushing.

Replacing field coil

815

Mprk poles and housng. The poles should ba nein-
sinfied in oxact positions,

Plnca tha staior 4 clampeng dévice, Bosch EFAWD
ar semdar, and glacken the pold schows

Ramowe the sitator fram tha clampng device,
Remivwe polas and field coils

Br&
Pesition tha nave fisld coils and the poles in the s1ator.
Haat tha fiwld coils sSghiky befors installation. Orientate
the poles according o markings.



Aoy

Replacing brushes
817
Brushes shoror shan 5/ 18% = 14 mm should ba re-
Ty e
’ e 1. Soider loose the brushies from their Aliachments
,-_f‘_!'h,_:“ = 2 Splder on tha new brushen, Use a sulliciently hot
3 soidering iran.
Do met alfowes 2y soldur 16 rur deiwn in b brosh
. keacks This would stiffen (ha leads and prohibit
; : free moveTents
."-. y ==y -
=%
i
SEie S

gia
Lubsicate a3 shown, Use Basch hlwcams of emilar

1. Ft 3 W3  Apeh aikin e of greass an insulation
wiashers, shaft baprlrg surfaces apacar
washers and Iock fing

2 01 1 VI3 Immerss e Bushing inod 1/ 2 haur be-
fore nEtallanion

3 Ft 2 W3 Apply censously of grasse m the ar-
RSt o ustea ged n the meian e
& gruve

4 Ft 2 V3 Applyates layer o greade on e shak
bearng surfsoe

E D1 1 V13 immerss the buawnga n ol 102 hogs
bafors ruialgses

B Ft 23 Lubncsis shelt I el gl sodenoe
iron cone with @ inen leyer of gresse

Install panion, stop ring Bnd lock rmg, Tighten the stop

ring into placa wiih &8 filting pules

f;. -_-1I gz
. 1Y Iy Artach tha ghift lgver 00 1he pinion,
"'—'f.'-.-h_‘ i ingall the armature = the drive end Sheesd,

g .:tu_-.:h { Insiall the shilt bever ool wud

Starter Mator 29




instal stesl washar and rubber stop.

Install solsnnicl

Install statos

Install brush holder brados and brisghes

820

a21

822

823



Agcamibyy

e =t B2d
[ | 8 i Irestsll SovmiFmUTRIG] aindl sFeald
_.EJ-' I --. Irestall e twen hongg Scr el Ehat bobd tha startor mote
[T AN JaY togather,
“A 17 ==
o __I || -| : IIIi|.llu
}:‘{HII = || ﬁl .JII-
1 H
l&\!t | .'I
. / 1
=R /
— - 825
'% Ingtafl spacer washars Bnd ook fng. " Ra armaiuce eno
'jrﬁ;; play shiould bBe GO02-0006" = 00503 mm
# e =, 0} Ineisd suflelens amount ol weshers (o kpep 1he end
N play wathin thess mils
- Attach the smEl cover ovis 1ha shaft pnsl,
- !— ; II.I ‘:' |'. 1l
= !
——D
Installing starter motor ——
c

Connect the stamer motoe |(sads
Recarnact 1he Banery graunt cabia,
Sty (e engind [ chack tha Starter moter funclion

Fig. 3B Showar wetor serminsly

T T T 1 Ta Seld sungliing
T Fom apmose e L Te Ehrima iod

Group 23
Siarmer Moror 31




Specifcations
Group 34
Ignition System
Specifications

Typ® .......
Firmg ordes |

Igniticn fiming, mwmmmm}

MMMMMM} Sl o Hee ]
fhu"lllﬂnﬂ Iwm

Dastribton

Boach (Chack anging spaciications) |

Voho P/N ;

igratson ol

Bowch Mo

Elsctromss moduls

Bosch No

Volhe P/N

Cannrifugal govor
Towl advance Smrbulor Segress
Advance bigens s, distrbuior |
Destribastor rpme A1 5% mdwance

Ll T T I T L T R Py O |

full advance .

Wanoum wnit
Retard, diginbutor degrees (double hor crankshal w ......
Retard beging a7
2% revmred an
Roterd onds at .

wwmwmuw

shafL

of light oil

der.

Lubricating distributor

Metric

US specs

Hrenkerless slecwronic |goition

1-3-4-2

0.7-(k8 mm
H-30 MNm

0221 122 D06

0227 100 005

| 1 et ol
7210 rfs
162183 s
233348 rfs
40 /s

T
51-107 mm Hg
79-129 mm Hg
150 mm Hg

0.028-0.0032°
15-22 Ib.ft

430600 rpm
D10-1100 ipn
1400-2070 rpm
2800 rpm

Z24-43 in Hg
31-51 in Hg
59 in Hg

Remouve destribawtor cap and oo
Lubricate feh wack undsy rotor with a couple of diops

The only kibmcation permtied = lophying 3 coupke of
drops of ol on the fah wick m the centler of the mooe

Ba careful. do not splash any ol on the impulse sen-

- =,



Mrstrataon

&P

ROTOR

CONDENSATE SHIELD

coIL

IMPULSE SENDER —)% -

YACULKE, UNIT

Groug 34
lgnizian Systemn 33




Breakerless Electronic Ignition System

Nota 1;

Wihish wsing & deEtribuldr tEsler, SO the SeCirona:
rru(sduile M e ConneCisd m order 0 pat & deinbubor

eutput sagral

MNota 2!

Whan making Cylinder Belancs tEimg, Most natn-
mants requirs that & special sdapter be used lor the
mngir will sl

Group 34
34 lgnition System

General

Specific Function Information

Two main changes from the comentionsl onition
system:

1. The bresker pomnis are replaced by an sducton
Type impulss sendes.

., An slectronss moduls hes besn sddad I ks wired
betwaen distmbutor gnd gnation cosl 1t sempdifes
the impulses before sending them o= 10 the B-
nibon ool

Cherwise the desgn and function (s the came B the

conventional system,

1. Impulse sendar

It is located in the distributor where the breaker poins
usad 15, be.

Instead of closing and openimg an eleciric circui. The
impasse sender opens and closas 3 magnatic circuit.
Thig induces impulses in 8 ooil lor magnetic peck-Lpl

The imguelse sender consists of:

1. sistor

2. coil imagnetc pack-opl

3 armature [rotor)

4, permanent magne

Siatoe, coil gnd permanant magnat are connactad fo
tha disiributor housing while the srmature i conneciad
1o the destriburor shaft

Siator and armatwe have as many pole tasth as the
engine has cylinders




Fger ZA0 Serien, 8 1.0 1 ressrtor o cated on the firewall

Function

The parmaneni magnet cresies a magnsnc fisld which
poes through the siitor, The megnetic carow = Cesen
whan the pole testh ane oppesste cach other, The mag-
nietic cir cuil s open whan the pois (esth ane separated.
This rmasns that the armetere cioses snd opens the
magnetic field while it is rotating, This genssates cur-
rant pulses m the distributor ool Imagnetic pick-upl
Vacuum and centrifugal control of the temang s per
formad similar to the comwentional destrbutor.

2. Electronic module
The electroni: module = 8 sobd state design wiih

tranteines It amphifies the mpulses from the mpulas
sander; li also coningls the “dewel amgle”

Tha smpolss recervad Bnom the ool imagnstic pick-uol
n the dambinor & converted and resnforced in the
shectronec. module and govens the outpul trinssioe
wisch in fun govens the sgniison coll primany crcust.
Whan the pole testh are i front of each other, the
module putput transistor breaks tha prmary circut,
miduteg secondary voltags in the codl 1o fire the spark
Plugs

The pole weeth hawe & function similsr w that of the
cam lobes in 8 conventional distributor.

NOTE: The igmition coll s designed specifically for the
bragheriess solid state ignition system. It is identifed
by spaclications and number anly and cannot be e
placed by othar type coils

G 34
onition Systam 35
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Service Procedures

Raplacing distributor

At

Drsroreer lngh tenson lesds for capl, pranary wre
and waculim hose B the detrbuior, l

s
Remove aitschimg bolt and (il o dmiribuser, |

A3
Rintate cravkahaft vntll No:. 1 piston i 21 top dead
cantet {TDC)L
= Thhe cama will than point oblicgely wp and puley mark

will e mt (0,

Ad
Lina up rotor
Tuwern foled g mark i apedon, BO® from mark o8 da-
tributar hasing,

A5
Inztall distributos

Push desudbater nto patitlan n angees hlack, Chack
thit medrk on rosor @nd e on destributor Peung
hine wp, Install distributor retaining bolt hex 13 mm




Replacing ovstrbutar

Ab
Install dust cowver
Remove rotor, fit dust cover, and re-inmall rovor.

AT

Set timing
Féfer 1o vehicla spacificalions.



Removs vacuurm unli and clisps

Cauteon:
Tha retainng scitws have dietent lengihs and o im-

pitparly placed can projact and damage mowving o
Tharmbone, ahvays placs the Scmws togefss’ wilh tha
companant o whach hay balong,

83

Ramove tha screws sscuring the contact,
Remaye the comiatl by puling it carefully straight out,

B4
e the sorenss ratainmg the impuise sender plare

Group 34
lgnition Systern 39




Pemove snap rng and shaems

86
Lift off the armotuse and o small lock pn,

Aerncve three sceews Bnd replace impolse sendor.




Repiacg rmpuaise sender

B9
Irerallavion
Anach 1the mpolse sender to the plate

The conmitior pans should be placed opposite Bhove
the attachmeni asr for the smpubse sonder plate.,

1o
Insrall impoise sender
Secure it with he hwo sCrews
Ingrall snap ring

art

Imstall the armaiure,

The glad shoukd be oppoaite tha ndge on the destributos
shali

Fit the lock pin s that the lif1 fsces the ridge on tha
disiributar shafi.

Chherwise the lock pin may be sheared off.

o =
B gt _*] ¥
" T
ko —— [T

|
l! o i ThE

812
Insiall shima wnd snap rng.

Group 34
lgnition System 41




Replacing impulse sender

ara
Asconnect the wire connector and tighten the screw,

a4
Instadl clasps and wvaciwm wnit,

815
Install dusi cover, rotor @nd cap

816

Check distributor

Aotaie the dributor shah several wma = Both di-
rechons.

It should rotate freaby and without Sy NomEs O Seirure
The only ressmance which mgy ocoul s the linke
giiffnes caused by the magnet i ihe impulss sender
when the iseth pass sach other,



e

—5

Lights, 12 V

DL 40 Wagon

Hendights
242, GT

Position Lights, front
Turm Signals, font
Turn Signals, raar
Tallights

Stop Lighs
Back-up Lights

Sida Marker Lights

Tha following bulbs may be obtsnsd from a Vol dealar

Rear Asih Tray Lighi
Lizense Plate Light
Interioe Light

Glove Lockes Lighi
Instrument Paned Light
Control Panef Light
Shift Positions, Autam,
Transmission

US bulb No.

54" Type 1
5% Type 2
Sealed Baam

7 Type 2
&7

1073

1073

57

1073

1073

57

Engine Compartment Light

Control Lamps
Charging
Turn Signals
Brake Failura
Parking Brake
Headhghts
Od Préssure
Chverdireve
Waming Flashers
El Heated Window
EGR Reminder
Seat Beits
Bulb Failura

Group 35

Lights

Specifications
Pawer Sochket
SW dcp Ba5s
21W 32 Bai5s
2TW2cp Baiss
EWlécp Bat5s
21W/a2cp Batss
21Wia2cp Bal5s
aW2ep 5858
Power Socket
13 W W 18 d
B 5 B5
0 W 5 a8
2 W Ba9 g
2w BaTa
1.2 W W 18 4
1.2 ‘W W 18 d
15 W 585
1.2 W W 1B d
1.2 W W18 d
12 W W iLH d
1.2 W W18 d
1.2 W W oLE o
1.2 W W18 d
1.2 W W 18 o
1.2 'w W 18 d
12 W W 18 d
12 W W 1B d
2'W Ba 9 s
12 W W 1B d

Specifications

Na. of bulbs
2
2
F
2
2
F
?
2
2
a
No of bulbs
1
|
124521
1
3
a
1
1
1
4
1
1
1
1
1
1
1
1
1
1
Group 35
Lights

43

B




Service Procedures

Replacing Sealed Beam headlamps

Turm /3 tum to memown the plasie screws.
Hamawa the haadlight rim,

Turn (he cheomed nrg Alghtly colnter clockwese
Remina the chigmed g ol B oul the hesdamD
T8

Dasconnect (he mocked SonLBCL

Reconnect socket contact, install headlamp  umit,
chigmed Fng and nem

Headlight alignmant

Lise the vt sordws 10 adjust ti Pandlight aligrment

Group 35
44 Lights Models 240, DL 2d, and GT




i

INNER BEAM. 5 3/4"
SEACED BEAM TypPe ]

OUTER BEAM. 5_3/4*
- SEALED REAM |IvPg 2

Models 240, DL 4d and DL 5d

Grovp d5
Lights




Lights, 242, 244, DL & GT

VOLVO PARTS
I 030 23018
R




Lights 245

d
EAGINE COMPARTHMENT LIGHT P ey
2 P INTERIOR LIGHTS
1

10 W

Ilr.

v
o

| ¥
SW 4 IS oue K067 N\ VS

Group 35
Lights 47



Swuxtches
Group 36

Standard Electrical Equipment

Replacing ignition switch
Al

Rempve rote insdatsn panal and centor pde pana!
[emcesrmiet the taemungd block for fhe ignition swatsh
Use & stubiby strewtowsr to fbmowe the ignmos
b,

Al
Aftach the naw sghition swiieh
Connect the tarminal block,
Ae-irgnll panals
Replacing turn signal switch (haadlight dimmer switch] ——
a1

Hamave the bavo aasmge round the steering column,
Famove i v relaning scraws
Tranafer tha veires 10 e new Bwitch, Restore,

C?

(esconesct the batiery ground cable. Twrn and it off
th otk mink Aemowe the grla

Usgconnac the wees af the homs
Ripsmiyos the houms

2

inEall tha horne

Apach The wares B3 Shiven

Irgaall e grilke and reconnec) the batbery giound c3-
Y

Growp 36
48 Standared Electrical Equipmgnt
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Replacing light switch

Bulh Failure Warning Systerm

o7

Dipconnact the defrostar hose fram the defroster out-

Remove the soréws refaining 1he defroster outlat.

o2
Pull oul the switch Enob.
Lilt o the defroater outlse,
Remose the retl aed kft out the switch.

03

Disconnect the switch from the terminal
block.
Connect the nesw Saatch.

nstall swaich delroster outlel, switch handle and de-
broaier hose

Checking Bulb Failure waming light operation

MOTE: Byl Faslune Warrsng Bght may come o if con-
rnctsd bulls curent dian 5 distoriod. A short ndi-
cation may sometimes occur, when haadlights ane
gwiitched on, depanding on vananon in - EEmng tema

for bulbs.

Switch on agnition

The warming kght should come on.

if the warning light doas not come on, o is de-
factive

Start enqgine,

Tha warmng light sheuld go oul

Tha Bulb Feilure Warning Eght and the chsrgng
control light simulansowsh = altermator Goes
not funciign,

The Bulb Fallure Warning light k= on after the
gharging control light haz gone aut = Sensor
i defective.

MOTE! light switch should be pushed in end
brake pacal noi actusted denng test

EJ

Ed
EE

EB

Sugiich on haadighl iowes Bedm.

The Warmng Sght should be out

The Buth Failurs Warning Bghi & on, but all bulbs
for lowegs beam, parong Bght, failkght, el am
funciioning = Seneor ks defectve.

Swntch off hesdiglv lower beam

Remove fute Ho. 11 o 12

The warrmg light should come on. H not = Sen-
sor is dafnctive

Re-conmect fuse

Shasiteh off light

Deaprest. brake padal

Thz warnimg light should be out. i i comes on
and both brake Gghts funchon, it & defective
Switch off ignstion
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Bulb Fallure Tangate

Replacing Bulb Failure Warning Light sensor

F1 Desconnacy the coracion ot the Sensor Unis
F2 Hemowve the Sensor Uinif,

F3  inztall the replacament Bensor Una

Fd  PRe-commect 1the connaciod 1o 1he Sansor Unit
FE Check the function of the raplacement unit

Tail gate window wiper and washer, 245
P

|
e Spara Parts lllustration

(T - «
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Tail gate window wiper, 245

Replacing brushes ——

Tatigate Window Wiper/Washer

T

Ramaoving

Disconnect the hatiery ground cable . Reman the panal
o (e insacke ol the taicais

Reamoun tha retaireng screws o the wiper molos pro
eClhon plaie

Dot tha Bk anm 81 (the waper mator, Fold tha
pioiecton pals sside and Bt out ihe wiper molor,
Mark (e wires, and digeonnact therm 3t ihe wipsr ma
e

G2

Installing

Recohneal the wiras 10 tha maotor

Arthzh moter and pralesibn plala

Facannact tha link arm 10 Th wiper motor. insTall the
protecikan ElErm rEmRining o

Ingtal the paned on tho inside of the lslgate
Reconnact the ballery ground cabile.

HT

Foid the ratdning tracket askde

Unoli the brush springas

Rermoed tha brushan fraem he brush holders. Obsaree
care nat 10 damags he brush holders

hrstall the new brushas

Hook on tha brush sorng,

Group 36
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ConmipcTon ASSEmBLY

Inghdes maitch for ek poatan snd
ORGSR W wea] Remegs
i gy ihep park meaich m defiacrm, Gndy
this eonnactor pambdy shoald be.
replaced. noi ihe enling wiper Mmoo,
ALSD AVAILABLE AS SPARE PamTs
Replacing wiper unit
Ramaoval Instaliation
J1 Diseonneat battory ground cabbs. K1 Insisil wiper sssermibly.
Rarnove sidn panel Remove device sacunng wiper assambly at
Rermove pandl undar dashboard transport and handling,
42 Remove defrosier hosas, K2 inmail giove box
Aamaove glove bBox, defrosier hoses
43 Ramdes Wipi arins side panels
¢ Dimconnee: wipee aasembly oand 00 1 oout pane under drshbasnd
through glove box opening. K3  Install wiper arms.
Reconnect battery ground cable. |
Chack funetion,

Group 36
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GI’DU[’J 33 fngtrument Claster
Instruments
Instrument cluster
&  Odomator 0 Parking braka ramindsr ight (red] G Right turn signal indicator (gresn)
hbla readeng E  High baam indicator (blual H  Qil pressuse warning light [red)
B Spesdormeter F  Brake failurs warning light red] I Alvermator warmang light redl
L Ledt turn signal mdkcator Sghi (green)

e AR |-
. U
J K L
4 Trip odometer
fast figures reprassents 1/10 mésl

K Trip odomatar reget knob
Push n 1o nesst

0088 120 2

-

M Tachometer (oartan modelsl

Roads thousande of sngind rpm

Orangs range for rmamentary use, duning accel-
o tion.

Fed peohibied range

Bulb failurs warning light (palowl

Temperature gauge

The gaugs poamtor should normally remam in-
side the gréan range,

o2

Thais lights will Bght up when the gniton s twmed
on, balore ihe engine i staried. This i alss to prowve
ihat tha lights funcison, The Byht should go out afe
ihe &nging has sterted, (However, the parling braks
rarmandsr light will ndt go oul unil the parking brake
in refaanad.

Chl pressury
warning light [red)

If the light comes an during driving, tha ol pressure
i oG low. Stop the angéne immediaiely and chisch
ihe sngine oil evel ses pago 46, After hard driving,
tha light will come on cooasionally when the enging
Is idling. This ia normal, proveded it goss out when
tha @nging spasdd 18 INCrAAGE,

Tha wiarning Bght far the off pressune recsives curment
win the Igntion swatch, 1 & groamded theough a pres-
mure senstive valva on the engine, With the engine
running and at normal pressura, the ciecurt theough

CDEFG H |

FAHRINS
FRAKL

Reminder Ight, EGR Service (except Lambda-Sond)

Warning lights

B | e

I Huass

o 4

M N O P Q

if 1the poraer enters iha red range repaatadby,
check eoalant leval and fan belr 1ension, ses pags
43

P Dverdrive indicator igrean]
Lighis winon overdrive is engaged,

0 Fusl gaugs
The fued tank capaciTy & approx B0 lkers = 158
UE gals /132 Imp pals

F o= il
12

R = Resanve
Od = Emply

The red mnce from B o O represenis apprnoe.
B lners = 25 US gals /2 fmp galz

s Eghy and grownd = open. Wihen The ol pressire
grops below 4 pre-cetermanated value, the pressune
sanstive valve closes the circur and the wannmg fght
iz Mumenated.

Brahe failura

wwarming lght (red)

If thay lighi comes on whes drrang and the bake padal
can be dopressed furthes tham nermal, @ 5 an ndschtson
that one of the brake circuets & oot of funcion
Should & faull arigs in eny of the nwo crcums of the
Pdralic brake mystem, oo thar there & 3 pressare
difterenca hetwenn the crorts of mioee thas B-10
kp/om® |114-142 piil when the brakes are apphed.
this actugias the vahs and the warning lghi goes on
The waming lamp remains lighisd until the fauit m
the brake sys1am has besn coreciad and The warmeng
valee re-se1. Ae re-settmy the warmmng viles sss See
tion 5, Brake, Group 52

Group 38
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fmstrorment Cllster

Alternator
warning light (red)

If the Bght comas. on whén 8ngene B running, check
tha sltarnator drve bali tensson a5 soon s possitie.
The aliemator warning light lights up when ihe al-
ternator voliege g lower than the battary voltage. Az
the alternatoe voltage rises and commences 1o charge
the battery, tha warning lght goes cut, mdicating that
tha alternater i3 charging.

Reminder light,
EGR sarvice (except Lambda-Sond)

i the vehicle @ souipped with an EGR {Exhaust Gas
Recirculatonl 15 000 miée sarvice reminder [ight, es
rarpared by the LS. Emaronmaental Protection Agenay,
the light vl come on a1 15000 mide intervaks. This
I% a ramnder 16 get the EGR valve sepviced, Tha light
will stay an unil reset by the dealar,

MOTE: Warning lights, ganerally, arg ights whach l-
luminate 1o indicata that a devica is not oparafiing pro-

party,

Testing speedometer and odometer assembly

Parking brake
reminder light

Thas Bght wall e on whan the parking brake (hana
brakil is set, The parking brake lover is situated bar-
weaan the front seats

The parking brake reminder light recesves corrant via
theigniticn seitch, When the packing brake is apphed,
thie warning light is grounded by the switch. The warn-
g lemp remens lighted as lonp 85 the parking braks

L

Bulb failure

wiarning light

The bght cames en If any of the following lights is
oefectnea:

ane of the lowed Deams

Chie of the tallighrs

one of the Boepse plate hghts

one of the breke lights twhan the brake pedal is de-
pressadl

Indicavor lights, genarailty, are lights which lluminate
1o mdicate that o davice i oporaling.

IF zpeedometer or odomelel & not funclioning, tha
reason may be & Taull m mEtrement of Shefrinmerss
cable or the wiorm gear in the transmission, of in tha
cable,

Check following:

If the speedemeiar functions while the odomearer does
not, &r vice-versa, the mstrument s dafective and
should be replaced, No snempt should ba made 1o
repair the instrummend,

Whan both speodameter and odamater stop functian-
ing. the fault is probebly in speadomater cable ar gear.
Cescannect speedometes cable from insorument and
sag 1l it can ba rotated,

Cheach the cable and the drive at the transmission,
Chack the drive couplings roiare sasdy. If it jame, the

Drlve apesd Spesdomerer reading instrument shoukd alsa be replaced,

RO rpm 3185 + 25 mph The spesdometer can be checkad by runming 1t av aif-
1000 ram 605 + 25 mph farant pesads. The following vahises should then apphy:
1780 rpm 1045 = 25 mph

Speedometer drive cable

It 8 moat porcant that the speedometer cabla 6
correctty fitted of the speedometer is 1o function with-
ol trowhla, Itis vitally important thet the ceble is not
bant 1o sharphy. AL no point must the radies of &

Group 38
54 fnstruments

bend be kss than 100 mm (7L [F it iz less than this,
wibraton and noise can accur In the instrument. Tha
driva couplings mast run tne in the outer casing of
the cable. This Iz checked with the cable rolating

o



fnstrument Cluster

Replacing instrument cluster

Remave the covers round the sleersg column

4. Romove tho DIached metaming soimwa
Allevay the brackel m shp down o5 e DESTing
ealumn,

Ramdwi tha meiaining scraws oM W ingirmenst
clunier,

1  Duasconnect spesdomanar cabie,

4. Grp the reverse side of the spsedomatar and
prisd e Rabroenent We-Gut wnbl ihe sap och
a1 the mstruments upper edge reladaes

5. Lt put the instument and Gisconnec] the -

miral blowek on the reverss e

Replacing tachomeatar

1 (Memies ingtrurment clestor, o alwovel

2 Remows (hide ratsning scrowl

A Caretully remone tha ingtrument. The terrmnsls
cen aidly ba damapsd,

Snptall tachomenir (o cfnbirl fa ghonan

=

Romous matrument cluster. 488 aboes
Fnmowe tachometor (oF Bid cavar |

Aemove dree spesdormetiy folEnmng sorsws
Carefelly remowe the mairmant
Insiall s shown

e b B e

(Fomawe mstrument clusmr, wee sbouvel
Ramown tachaometer (or Blind peverl.

Remeove speadomater,

Aomove three plate retaining srews

Carelully sermove the plate. not damagng fem-
perature of fusl pauge

[ R

Grouy 38
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Groug 35
H Instrumenis

Raplacing clock

S

RN U e

o

Replacing temperature gauge / fuel gauge

L

~om

Ll o

Disponnest the Baitery ground cabla.
Disconneat the conttal panel sed pull € oul
Remova the wapact guind by peshing i down,
Remova two sarowi

Lify oy defroster outket snd alock. Bark tha wanss
befnre desconnecting

Aemove had retaning screws Replace cibey
Installatlon is oponsie order

Riasmove mstnamand ciusisn

Renove wachomenes (or Glng coverd
flevuinid ABa ATt

Aesdne muAtFument

Aemdns o sstaining nts an tha natrersn)
piate reverse e

Rermove The gaugs

insiall a5 showm

Disconnesid the botteny oround catile.

Unfold tha mat o ha luggegs compartmsni,
Removn cover and desoonmecy grosend  wirs,
Dhacomract the wine &t tha masdng unit ianminal
Dizconrect the relrn hose ot tha sandng Uni
Disconmect and mave aside dw breathar hose
Uza tool 9985016 1o remove the sending uni

Install The newe sending Wunll veth @ pow gaskat,

Inztelstaen s spposite Sndid,




Testing temperaturs gauge or fuel gauge

Il & temperaiure or fusl galge B Rol working propady,
the gauge System can be tosled 4s follows
METHOD

A Teshng fhe vollage stabiliger

1. Copnnsct the tegd reseind (pard no. 00 51584 1o fha
instrumenl which & funclioning proporly. 0 Olfr
wonds, i he fuel gaisge is nof hmcBoning propory,
disoonnact (he temperature gauge cabie from the
sanesT and connecl the st ressl’ Dotesen P
sender cable and vahicle ground,

2. 140, 160—1574 240, 260

The pointer should now ba hongontal
(flerance + poinies @ldihg,

it the instrument polriter polnts culsios the ioler-
ance range, then the voltags siahiizar I8 fauity, if
the instrument poinier |s within the folerance
range, continue wilh Siep B

B. Testing fhe gauge and sender

1. Deconnect he cable ko the laulty instrumant sender
and connect the les! resastancs hatween the sandsr
cabls ard vehiches groune.

2 If the insirurmant poinfar is horizonial or inside ihe
mexrl, then the sendes & lauty (lolsrancs =+ pointer
widih). Check the lusl gauge senanr acoordng o
Servce Manual, Sec. 1 340 or 280 seres, Eec.
Syeien & Instrumanis (TP 11402 of 11413}, i the
poinder 15 oulside the lolerance range. then the in-
sirurmnient s imulty,

Test realstor
PN

SIR5158-4 (bhee cable) Volve 140, 180-1376,

240, 280

Spare Paris

PN Resislor

00001 45-7 100 1WS%% 140, 180—1574
240, 260

Replacing the resistor

Discomnnect tha cables ahd open the holder. Piace
e rew resimioe i the holdder and afow the resistor
fofnechons o pingetl Fom the holtisd resn the
connection cabiss snd ighlen up. Cut he part of the
resigior cabls which peogecis

Group 38
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Tasting fusl gauge

Testing fuel gauges and tank level senders

Ta avaid wnsceddary replacaments, fallowing proce-
dures should ba used whaen checking complaints on
the full gauge ndicationa

To check, 8 maater gauge 3 mosded, This s 8 gauge
witich had corect redSiance

At
Master gauge
Obtain 8 fusl gouge iank sender from Pares Dopari-
mant st check fl with an accorate chm-meier
An exthe Accurgte Mmastor gauge should sy within
the folivaing lmitk:
Uppar end pasition (Full taskk
40 ohma £ 2 ohma

Bottom &nd pamlilon (smptyl
282 ohma X 14 phma

It might ba & goed idea to bend the movemant limitar
to obtsn cormact readings.

Fasition HAasistonca

0 mm 282 + 48 ohmg
15 e 223 %+ 265 ohims
Bd rrm 08 = 14 ohms
181 roms 40 = § ohme

NOTE: Check vahache spacifications.

A2

Disconnect the Blas (brownl wire 3t the fusl gauge
tank sender in the trunk instead, connect the master
gags ond grownd i

Az
Switah an tha gnition,
Compara fual goule reading with pictuene st leh, show-
irig devintion pormittad ol and of strokes.
Correci reading: procesd ia AQ,
Incorrect readng: procesd 10 AL

Grovup 38
58 Instrumants




Tasting fuel gauge

A3
Check connections
Chack thad the tarmmmal ping | 1) have corrmct contact

and thar the mue (2] are dghiend
Also chach termpersiure Qauges NUts

AL
Test operation of voltage stabilizer

To do this use & new wolimge mabsdizer 10 te Gaugs
readings.

To mplace voltage stabilizer, pull strssght out so tha
than pins come ooss fram thie mEmsners .

A5

¥ ireS-TESmNg sty i Epite of ODSTILONS BCCORGIng
tw 1 snd 2 abowe, rednstadl the ondinary voltags sta-
bilizer and replace the fusl gauge.

The fual gauge tank sender remains as possive
frowhle orginatar,

A6
Famcres the [3nk sender,

AT

Chack thet the tank sender leves operses wathout
birding,

Al

Lise an ohm meter 1o chock reslstance. Use meas-
uwments as shown in lharanon a lalt

It might be corveniant 10 make & liwpes which fa-
cilinies 2 guack sEnmg

Posatson Resistanos
0 mm 282 + 48 ohms
15 mm 2231 £ 245 ohms
Bd mm 88 £ 14 ahms
181 mm 40 + 6 ohms
Group 38
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Testing fuel gauge

- ok ok
e :'i?.-'\-'?a«.-a-'-a?-a- o
e o e
R R

i & cusicmer §18l complams n spite all spectficaisons
fre within Brmits it must be axplained o him that tha
exparsan [ank e the fusl 180k causea the reading
io drop Yaster ar full @nk

The expansion fank capacily s sppros. B Wers (Gtsl
it slowly filed with foel

When filling fosl the sxpansion tank is still almost
ety when the fusl mok has besn filled

NOTE: Eary type Shatrated—conaull other pubbca-

wvaLwvo
197 J66

Growp 38
Eu Instruments

Testing temperature sensor

It 1akes mpprox. 30 minutes 1o fill the expansion 1ank,
Thes will causa the lavel in the fusl tank 1o drop and,
in addifion to the fuel used, this might give tha im-
pression the gauge readmg s lower than normal snd
e gauge incomect.

The purpose of the expansion tank is to prevent the
fusl tank from releasing fuel in cases whan the tank
haz bean fillad with cold fusl which then heats wp
and sxpands,

The sensor s checked by hoating i in water and read-
ing resisiance and temperature
Hemstance may deviate * 10 %

Temperaturs Resistance
BOPC = 122°F 282 ohma
W0C = 2129F B0 ohms
120°C = 24B°F 40 ochms

VOLVO
112 882




Additional Information
Main and Pump Relay Application

1974/1875 Models

%l I”i”
- Balh pump and main relry Are the SAme.

Thiry & |ocalad in the engine companmant.

Thay ane Inksrchangeabls.
Wolwe P120470 -1
Besch #0132 004 128
1876/1877 Models

Baoth tha main and purmp relal's ars localed under ihe

Walwe FIZM7TSS dash near the hood releaso cable.
Boseh FONIS PO 152 The pump “l.!l' I masily dslingusshad from ha main
mlay by n hewvy gauge vellow wirg In ds mulliplug
P by [#BT), which goes 1o fual pump.
I most cason, e purnp relay i fifled with & while
* plastic plug
Mais Balsy Hair .o
T ™ .
| wiv iz
Eash #OXT e 19
1] b1 L
To Fasl
Fump

Felve FIZMTH

[ SqE4%
N oM T
gt padad Wy *

CAUTION: Thess two relays must naver be inler-
changed.

Group 36
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Spacifications

Main & Pump Relays —
18781978 Madels
Fusp Emlbay
an _IF -
P T
This relay & localed w'aei tho dash near the hood
::l relase cable.
—
I:l| e i -
g
ol
T
187711978 Models
ke=mpda-gond Naliy

ﬂ'1 7
1 Volwe §122881 30

Bsars Wo. EIMFOLS 01 Exrly
m Boscs wo. $3312815 8§13  Lake
N

Wl '.
This relay 8 located under ihe hood nend e batary,
Viohao #1235013-8.
Bath refays usa the same Vobas numbsar,
The mourting Lracket is the only differencs batsean tha
aarly and lale wersion
Group 36
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