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PV 544, P 210

The electrical ryslem íor the ?Y 544 and P 2t0 (with

B 18 engi#Éol the t2 V type. The equipmenl

can be divided up inlo the Íollowing main parls:

BATTERY
ïhe batlery, Fig. 1, is placed on a shell on lhe íront

oí the bulkhead' lt is a Í2 V lead baitery consisting

oÍ six cells. The battery has a capacity oÍ ó0 Ah.

Fig. 1. Baltery

l. Negaliva lerminal
2. Filling plug
3. Cell connaclion
4, Poritive terminal
5. Proleclive grid
6. Ballery caring
7. Negalive plalc
8. Spacer
9, Porilivc plalc
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DESCRIPTION

21 20 19

Ballery, dynamo, charging regulalor, slarter moior,

ignilion syslem, lighling and rignalling unils.
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PY 544, P 210

DYNAMO
The dynamo, Fig.2, ir íilted on lhe righl-hand ride
oí lhe engine and is drlven by a V-bell írom lhe
crankshaíi. The dynamo is oí the rhunl type, i.e.

CHÀRGING RECTULATOR

The charging regulalor, Fig. 3, is íitted on the righl-
hand wheel arch. ll is oí lhe variode lype, i.e. cur-
renl limilation is done by means oí a variode. ln

lhe rolor and íield windings .re connecled in
parallel, ïhe charging ccpocity oí lhe dynamo is

regulaled by a charging regulalor.

addition lo lhe variode, ihe charging regulalor
consisls oí a reverse curreni relay and vollage
regulalor.

vorYo
24?3

23

l0

l. Tcrminrl, DF

2. Vollage regulaíor
3. Cul-in relay
1, Terminal, B*
5. Cul-in conlacl
6. Conlrol conlacl

SÏARÏEN MOÏOR
The slarler molor, Figs. 4 and 5, is íilled on lhe
llywheel housing on lhe leíl-hand side oí lhe
engine. ll consists oí a 4+ole series-wound molor,

Fig. 3. Chcrging regulalor

Texl íor Fig, 2. Dynamo

7, Rcrislor wR

8. Variode rcritlor
9. Resislor aR

10. Variode
,Í, ïcrminal D+,6í
12, Earlh connaclion

The pinion on lhe slarler molor rolor shaíl moves

axially lo engage with lhe ílywheel ring gear. The

pinion is conlrolled by a solenoid.

l. Belt pulley
2. Spacing ring
3. Oil seal washer
4. Ball bearing
5. Spacing ring
6. Field winding
7. Slalor
8. Pole shoe
9, Pole screw

Brush holder
Brush spring
Brush
Terminal screw

End shield
Bushing
Lubricaling Iell
Lubricaling cup
Prolecling band

19. Screw
20. Commulalor
21 . Rolor
22. Screw
23. Sealing washer

24. End shield
25. Key

26. 5pring washer

27. Nul

28. End shield
29, Oil seal washer
30. Spacing ring
31. Spring ring
32. Ball bearing

r0.
íÍ.
17.
,3.
t4.
t5.
16.
17.
r8.

Dynamo
type AR 7

Dynamo
type AR 6
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27 26 25 21
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Fig. 4.

n20 l9t8t?
Slartcr molor, early produclion

14 13

vorvo
2é5!t5

IGNIÏION SYSTEM
The ignilion ryslem is oí the baitery ignition lype.
It conristr ol tÈe íollowing main parlr: lgnilion
coil, dirtribulor, ignilion leadr and sparking plugs.

rGNrïtON CO|L
The ignition coil is íitled on lhe leÍt-hand side oí

lhe bulkhead.
The purpore oí the ignition coil ir lo lransíorm

lhe ballery vollage lo high-lension vollage íor

19. Rolor
20. Polc rcrcw
21. Slalor
22. Spring
23. Spring
24. Pinion
25, Slop warher
26. Slop washer
27. Bushing

lhe sparking plugs. ll consisls oí a core oÍ lamin-

aled melal around which is a winding oÍ heavy

copper wire, lhe primary winding, and a winding

oÍ line coppeÍ wire, lhe recondary winding. Tha

primary winding opercler al batlery vollage Írom

lhe distribulor conlacl breakers. The olher wind-

ing, lhe high-tenrion winding, is connecied to lhe

cenlre lerminal on the dirtribulor cap, írom where

the high-tenrion currenl ir dirtributed lo lhe

engine sparking plugs.

L Adlusting warhcr
2. Circlip
3. End rhicld
4. Pivol pin
5, Engaging crm

6. Solenoid rwilch
7. Terminal rlud
8. Main lecd
9. Protecting band

Brurh tpring
Erurh
Brurh holdcr
End rhicld
Rolor brcko
Eolt
Commulalor
Field winding
Pole :hoe

10.

il.
12.
r3.
t4.
'I 5.

tó.
17.

r8.
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Fig, 5. Slarler molor, lcle produclion

t. Engaging arm

2. Pivol pin
3. Armalure
4, Sleel washer
5. Rubber washer
6. Winding
7, Conlacl plale
8. Termincl íor ballerY
9. Connecling lead lo

Íield

DISTRIBUTOR
The dislribulor, Fig. ó, is íilted on lhe leíl-hand

side oí lhe engine and is driven írom lhe cam-

shall.

The dislributor has Íwo separale eleclrical circuits,

low-lension and high-lension. The low-lension (bal-

lery vollager is dislributed lo the ignilion coil by

lhe conlacl breakers, lhe breaking íunclion oí

which is aclualed by a cam litled on lhe dislribulor

shaÍ1.

ïhe high-tension vollage generaled in lhe ignilion

coil is dislribuled io lhe sparking plugs by the

rolor arm íilted on lhe dislribulor shaíi.

The adjuslmeni oí lhe distributor in relalion lo

engine speed is regutaled by a cenlriíugal 9o-
vernor íilled under lhe breaker plale. The adjust-

menl in relalion to loading is conlrolled- bY a

vècuum regulalor.

Í0. Screw
tt. Rubber gcskel
12. Shims
13. Circlip
14. Bushing
Í5. Cover
16. Shims
17. Brush holder
I 8. Brush
19. Brush spring

20. Commulclor
21, Rolot
22. Pole shoe
23. Slalor
21. Field winding
25. End rhield
26, R.oller bearing
27. Pinion
28. Slop ring
29. Circlip
30. Bushing

3-4
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1. Cap
2. Rotor orm
3. Conlacl breaker
4. Breaker plalc
5. Breakcr cam
6. Spring

Fi9. 6. Disiribulor, B l8 A engine

PV 544, P 210

9n..!O

t9. Scraw

20. Flal washers

2l , lnrulaling washerr
22, Spring washer

23. Nul
24. Rod brurh

2

a

t4

Governor ílyweight
Dislribulor houring
Vacuum regulalor
Diaphragm
Link rod
Spring

Rubber seal

Wosherc
Driving collar
Capacilor
Dirlribulor rhaíl
Fell seal

1.

8.

9.

10.

ll.
r2.

13.

14.

15.

1ó.

17.

18.

3-5
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Fig. 7. Dislribulor, B í8 D engine, lale produclion

't. Rod brush
2. Cap
3. Buill-in resislor
4. Rolor arm

5. Conlacl plale
6. Brecker plale
7. Locking screw

Lubricaling íell
Breaker cam

Spring
Governor ílyweighl
DisÍribulor housing
Rubber seal
Fibre washer

Sieel washer
Driving coilar
Spring ring
Capacilor
Lubricaíing cup
Flal washer
Spring washer

22. Nul
23, Fibre washer
24, lnsulcling slrip
25. Fibre wcsher
26. Flal wqrilg--
27. Breoker arm

8.
9.

t0.
ÍÍ.
12.

Í3.
14.

15.

r6.
17.

18.

19.

20.

21 .

34



LIGHTINO
Thc lighting conlirlr oÍ lwo headlampr which havc

íull- and dippcd-bcam porilionr, dircclion indica-

lors and ocrking lcmpl, rcar lempr and numbcr
_*;.. =plalc lighí.

The headlamP3 àre íitled in lhe mudguardl' They

ire switched on and oíí by the lighting swilch on

lhe instrument panel. SwiÍching between {ull- and

PY 544, P 2t0

dipped-beam porilions il donc by mcanr ol thc

Íoot dipper rwilch on lhc íloor.

Parking lcmpt arc placcd bqlow thc headlampr

and conlein bulbr íor thc parking lighlr and dircc-

tion indicalors.

The recr lampr have two bulbr íor lail lights, slop

lights and direclion indicalors.

Fig. 8. Headlamp

l. Allaching rcrsw íor
hcadlamP inrcrl

2. Full- and diPPed-
bcam bulb,
arymmclrical lighh

3. Rcílsclor
1, Glas
5. Scaling ring
6. Oulcr ting
7, Scrtw lor oulrr ring
E. SPring
9. Oulcr caring

.l0. Bowl
tl, Scrcw íor horironlcl

adiurlmcní
12. Scrcw íor vcrlical

adiurlmcnl

vor,vo
2óó84

I

SYíITCHES
The lighting swilch consisls oí a combined pull-

and-lurn swilch.
ïhe pulling íunclion ir used íor swilching the

vehicle lighling on and oí{ and lhe lurning Íunclion

lor conlrolling the slrength oí the inslrumenl panel

lighting.
The direclion indicator swilch lever is íilled on

lhe sleering column. The swilch is provided with

aulomalic relurn. Thc hecdlighl signal is also ope-

rated by lhe direclion indicalor swilch lever. The

headlightt are ílalhed by moving the swilch lever

lowards lhe rleering wheel.

ïhe swilch íor lhe healer element is localed on lhe

dashboard nexl lo lhe sleering column.

The swilch íor lhe windrcrecn wiper is provided

wilh posilions íor íull and hall speedr and íor

windscreen washing' The windscreen wiper íunc-

tions when lhe swilch is pulled oul lhe íirsl and

second nolcher. The windrcrecn washer operales

when lhe swilch is pulled out Íully'

3-7
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HORNS
ïhe horns, Fig. 9, ere íitled in íront ol lhe radiator.

One oÍ lhese gives e low nole cnd lhe olher a

high note. The horns are operaled by means oí

the horn ring íitted on lhe sleering wheel'

voLvo
?ó55ó

vowo
2ó7ll

Fig, 10. Windscreen wiper

FUSES

The Íuses consisl oí Íilcments mounled on Por-
celcin bodies. The íilamenl wire mells when lhe

curreni exceeds lhe vclue íor which lhe íuse is

intended. The íures are rated al 8 and 25 A. The

íuses ere placcd in a íurebox íilled on lhe bulk'
head under lhe bonnel.

Warning lamps
The charging conlrol larrp should go oul when the

engine is running. This indicates lhat lhe dynamo

is charging lhe batlery, lÍ the lamp lighls, this

means lhal lhere is a íauli in lhe dynamo' Al low

engine speed (idling), it is normal íor the lamp lo

li9hl.

The oil pres!uíe warning lamp receives currenl

írom the slarling swilch via lhe íusebox and is

earlhed lhrough à pressure switch íitted on lhe

engine. When the engine is running and lhe oil
prersure is normal, lhe conneciion belween lhe

lamp and engine írame lhrough the Pressure

swilch is broken. When lhe oil pressure has lallen

lo a pre-deiermined value, lhe pressure swilch

closes lhe circuil and the lamp lights.

The warning lamp íor the direclion indicalors

ílashes when eilher oÍ lhe indicalor is in use. The

warning lamp íor íull-beam headligh-ls'ffiJs a weak

blue glow when Íull headlights are swilched on.

3

4

Fig, 9.

!. Diaphragm
2. Armalure
3. Spring
4. Adjusling screw

5. Winding
6. Breaker contàcl
7. ÀMP connecnon
8. lron core

Horn

WINDSCREEN WIPER

The windscreen wiper, Fig. 10, is driven by an

eleclric molor, The molor is connecled to lhe wiper
blades by means oí link arms and è geàr hoursing.

ïhe wíndscreen wiper is selí-parking.

DIRECTION INDICATORS
The direction indicalors àre oí lhe ílasher type.
These are íitied èl lhe Íront and rear, The ílashing

aclion is caused by an aulomalic unil filted under

lhe inslrument panel, Conlrolling is done by means

oÍ a lever under the sleering wheel which oPeràle§

a switch.

3-8
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REPAIR INSTRUCTIONS

BATÏERY

RcmE!ps--
l. nGï"irtt" cabla Íerminalr írom thc battety

lerminal sludr. Use a puller ií the cable ter-

' minals are sluck lo lhe lerminal lluds'

2, Unscrew lhe nuls íor the securing bar' and lill

up lhc baltery'

3, Clcan oíÍ lha batlery wilh a bruch and rinse il

wilh clean, lukcwcrm walcr.

4. Clean lhs brllery lhelí and cable lerminals'

Use c rpacial sleel brush or pliers Íor the cable

lErminals.

Fitllng
l. Place lhc ballery in posilion' Ensure thct il is

lurned the right way round, Faslen the battery

with the securing bar and nuts.

2. Tighten ths cable lermincls onlo lhe lerminel

sludr. The negalive lerminal slud oí the bat-

lery rhould be connecled lo earlh'

3. Coat thc cable lerminall and lerminal sluds

wilh varclinc.

Malnlenance and chuglng dlre«llonr
ln order íor lhe battery lo íunclion salisíaclorily'

il musl be in good condition' Ïhc íirrt condilion

íor lhis is thal the acid is mainlcined al lhe rpe-

ciíied level above the plale:' lí the acid level is

allowed lo íall below lhe upper edge oÍ lhe plates'

il is nol possible lo utilize the Íull capacily' since

only thal part ol lhe plales surrounded by acid

can lake parl in charging and discherging' En:ure

thal lhe acid level com€3 5 mm (r/tt"; above lhc

upper edge o{ lha sPàceÍ3 between the plates'

Measuring is done with a glass lube' lí the level

is loo low, lop up with dlrtlllcd waler at necessary'

Use a íilling ílask er shown in Fig. 'l 2.

NOTE. On no accounl murl ballery acid be used

íor lhir topping-uP.

Ensure that thc bcttery ir secured íirmly in posi-

lion. The íilling plugr, conneclions cnd cable ler-

minalr should be well tighlened. The cable lermin-

als should be coated wilh vaselinc'

Fig. 12, Topping-up with distilled water

3-9
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PY 544, P 2Í0

Fig. Í3. Checking rpeciíic Aravily oí ccid

'í ihe ballery is íound lo be in a discharged con-
dilion or lhe speciíic aravily oí the acid has íallen
to Í.20, lhe ballery musl be liíted oul and charged
al a charging slalion. The speciíic sraviiy oí lhe
acid is meósured wilh a hydromeler às shown in

Fi9. '13.

When Íitling ihe ballery inlo lhe vehicle, en!ure
that it is properly in posilion, thal lhe cable lermin-
als are cleaned and careíully lightened and then

coaled wilh vaseline, The besl way oÍ cleaning
lhe cable lerminals is with a special pair oí pliers
as shown in Fig. ,|5.

ln order lo oblain an idea oí the condilion o{ the

baiiery under loading, il can be lesled wilh a cell
lesler. During í 0-15 seconds discharging, the

vollage rnusl nol be less than í.ó V per cell and

lhe variaÍion nol grealer lhan 0.2 V.

The speci{ic AraviÍy oí lhe eleclrolyte al 15o C
(60" F) rnd àl various charging condilions oí lhe
bcttery is cc Íollowr:

Charging condilion

Fully charged (1/Í )

Three-quarlers charged (3/4)

Halí-charged (Í/2)

Ouarler-charged (l/4)

Discharged (0)

Speciíic Aravily
oÍ eleclrolyle

1.28

1.24

1.21

1.16

1.12

=,:-

J-Í 0

Fig. 14. Removing batlery cable lerminal
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EXo

Fi9. 15. Cleaning ballery cable lerminal

DYNÀMO
Removing
l. Remove lhe cable ierminal írom lhe batlery

negalive lerminal slud.

2, Disconnect lhe leads Írom lhe dynamo.

3. Disconnecl the V-belt lensioning slay and liíl
oíl the V-belt.

4. Remove lhe lwo bolts which hold the dynamo

lo lhe engine and lill it oÍí.

5. Wipe oíí lhe dynamo exlernally wifh a piece ol

clolh soaked in petrol.

PV 544, P 210

Mearurer lo be taken beíore lemovlng
and dirmanlling
lÍ thc dynamo docr nol chargc, or iÍ lhare ir
reàron lo surpecl that it ir not producing suí{icient

currenl, or gives oÍí excessive currenl or vollage,

it musl be ascerlained whether the íault lier in

lhe dynamo ilselí or ií lhe charging regulator and

leads are out oí order.

Firrl check that the conneclion írom the ballery

lo lhe relay lerminal marked I 5l * is inlacl.

This ir done wilh a vollmeler. The vollmeler is

connecled between lhe relay lerminal B (5,l B+)
and the chassis. The vollage here musl not be

less lhan the batlery vollage. lí lhe voltmeler gives

à poor reading, lhe lecds and conlact poinlr murl

be examined. lí the vollmeler gives no reading at

all, thi: indicaÍer a breakage in the syllem.

lí Íhere it no Íaull, the Íollowing teslr should be

carried oul on the dynamo' The leads on lhe

dynamo àr€ ditconnected. The Íield lerminal (DF)

ir connected with a lecd to lhe dynamo currenl

lerminal (D*) and lhe dynamo írame. Thc engine

is slar.led and lhe speed increased írom idling up

lo about 2000 r.p.m. during which lime lhc vollagc

should rise in proporlion lo lhe increa:s in engine

speed.

Then go back lo idling rpeed and dí:connecl the

earlh conncction oÍ thc íicld. Thc voltmclsr rhould

lhen relurn lo 0. ll il doer nol do 3o, thit meàn3

thal lhe (ield it earlhed inside lhs dynamo, ceusing

lhe charging regulalor lo bc pul oul oÍ íunclion wilh

vorvo
?5511

Fig. 1ó. Dynamo conneclions

1. Lubricating cup (only 3. Dynamo íield, OF

on dynamo tyPe ÀR ó) 4. Earth lead

2. Dynamo, D*

3-11
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a

Fig. 17, Dynamo, general àrrangemenl

Shorling in lhe rolor.

Breakage or shorling in

lield. A bearing has seized.

Scored or burnl commu-

lalor. Binding bearings. Ex-

cessive brush rpring Pres-
sure.

Oul-oÍ-round or burnl com-

mulalor. Damaged brushes.

lhe resuli that lhe dynamo will burn oul, The lesl

can also be carried oul as íollows: disconnecl the

dynamo leads on lhe charging regulalor. The lield

lead ir earlhed and the engine speed gradually

increased during the time lhe olher lead írom lhe

dynamo is broughl inlo conlacl with the charging

regulalor írame a íew limes' Heavy sparking should

lhen occur when conlact is made between the lead

and lhe charging regulalor lrcme'

Conlacl belween the charging regulalor írame and

Íield winding should lhen be broken and lhe main

lead broughl inlo conlacl with the charging regula-

lor írame again, when no sparking musl occur. l{ so,

ris indicales thal lhe Íield is earlhed inside lhe

dynamo.
lÍ there is no sparking, or ií lhe vollmeler does

nol give a reading, lhis means thal the dynamo

is {aulty and musl be removed.

Eramining the dynamo
AÍler removing, lhe dynamo should be cleaned

exlernally wilh pelrol or similar. The prolecling

band {or lhe brushes should be removed and ihe

dynamo placed on a lesl bench. The testing to be

carried oul now is done lo eslablish the type

o{ íaull in lhe dynamo and il is mosl imporlanl lhal

lesling is carried oul correclly and wilh reliable

inslrumenls.

The dynamo lield lerminal is connecied lo lhe

dynamo írame and this connecled to lhe batlery

negalive lerminal. Ïhe posilive lerminal on lhe

ballery ir connecled in serier with an ammel€r

lo lhe dynamo oulpul lerminal.

The dynamo should nov/ run like lhe engine al a

low, even speed. lí nol, see the lollowing íaull-

lracing scheme.

Currenl low, rotor slc- Brushes worn or bind in

tionary. lheir holders and do nol
reach down lo lhe comrnu-

lalor,

Currenl low, rolor rol- Poor conlacl belween lhe

cles slowly, brushes and - commulalor.

Breakage in rolor winding.

Currenl high, rolor
slalionary.

Currenl high, rolor
rolaling.

Excessive movemeni

oí brushes and heavY

sparking.

ffi
ffi ffi

Iffi

ral
rat

rlt
.al
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vowo
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Fig. 18. Removing lhc brusher

I (cleaning and

ing leadr. Liíl
up thc pÍrs3uÍ. àrmr or rpring íor lho brushot
wilh a hook and pull up thc brurhor at shown

in Fig. Í8.

Rcmovc lhc rcrcwr which hold lha dynamo
houring and end rhield togelher aílcr having
íirsl dirconnccted lhe connccling bar as shown
in Fig. 19.

votYo
24810

Fig. 19. Removing lhe conneciing bor

vor.vo
248ól

Fig. 20. Removing lhe belt pulley

4, LiÍl oíí lhs rear end shield with brush holders.

5. Lilt the rolor oul oí lhe housing.

6, Placa lhc rolor in a vice bul do nol tighten loo
hard (urc coppor jawr). Unrcrew thc nulc íor

the bclt pulley and pull lhir o{í. Usq o suilable

lc:l cr rhown in Fig. 20. Remove lhe Wood-
ruí{ kcy,

7, Rernovc lha íronl end lhield írom the rolor.

8. Pull oíí thc boll beoring wilh a standard puller.

9, Blow lhr dyncoro houring with Íirld winding
and rolor clean írom dusl and dirl. Wipe wilh
a linen rag roakcd in pelrol. Notc. Spirit mir-
lures such ar banlyl murl nol be used rince
lhese can dissolvs lhc insulalion. Wa:h thc
other parl:, excepl lhe brusher, in clean pelrol.

SurEalítolqcffi CffEr
rdlBGslYa'x 2'x
i00ímx50crrr 25rmr
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Fi9. 21. Turning lhe commulator
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Fig. 22. Mearuring lhe commulalor wilh dial gauge

lnspecling
Examine lhe rolor íor mechanical damage such as

a benl ot worn shaÍi, scored commulalor and

domaged or loore rolor winding.

A shaÍl which is only slighlly benl can be draighl-

ened in . pre3s, but this il not recommended. ll is

preíerable lo replace lhe rolor. lÍ lhe commulalor

ir scored or unevenly worn, il should be lurned'

Whcn lurning, a spccial chuck should bc usgd.

The grealerf core musl be observed. Tcke smell cull
al a lime ro lhet no more mclerial ir removed lhan

ir absolulely necatrary' lí loo large culs are laken,

lhic can damege lhe insulalion and laminalions.

Make sure lhal no obiect louches lhe rolor or wind-

ing during lhe lurning.

Aíler lurning, lhe commulalor should be measured

wilh a dial indicalor gauge as shown in Fig. 22. A

maximum oul-of-roundness oí 0.013 mm (0'0005")

*-C.

9()LViO
2lt52

Fig. 24, Tesling lhe rolor

can be conridered permissible. The insulaÍion bel-

ween lhe laminaÍions should be milled down 0.8-
1.0 mm (0.032-0.039") below lhe surÍace see Fig.

23, This is done in a specicl apparalu:, or ií one

ol these is noÍ available, wilh a ground-oí hacksaw

blade.

Examíne the rolor both beíore and aíler lurning

by placing il in a growler. Switch on lhe currenl

and hold a hackshaw blade close lo lhe rolor, see

Fis.24.

lí lhe blcde vibrales in any Poiilion when lhe rolor

is lurned round one oí íhe íollowing íaullr con be

ihe reason: rhorling lo rolor lrame, shorling in
commulalor or windings.

\

I
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I
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Fig. 23. Milling lhe grooves Fig. 25. Measuring the rolor

-;#
{I

\'

"js
:.

I.r

ffis
\

voLlro
2r026



PV 544, P 210

Examine lhe houring and íield winding íor any

damage which could bs caused by the rolor' Tesl

thal thc íield winding ir nol carthcd by connccling

lhe conlccl poinlr lo thc íicld terminal and houring'

lÍ the lamp lightr, thir indicalcr rhorling belween

the Íield winding and housing. Unscrew the íield

lead-through and test again. lÍ lhe lomp rlill lights'

this indicates that the Íield winding ir in conlact

wilh lhe housing. The winding must then be

removed, Concerning thil see under "Replacing

the íield winding".

lnlernal laults in the lield coil can be determined

by measuring lhe currenl conrumplion oÍ fhe coils'

This is done with an ohmmeter or a volt-ammeler'

lÍ lhe laller ir used, convertion murt be done in

accordcnce wilh Ohm'r law.

Examinc thc rear end head wilh brurh holders. lÍ

any oí the parls are damaged, lhey musl be re-

placed. Test lo make lure lhere is no shorting bel-

ween the poritivc brurh holder (insulated) and the

end head.

vlllUfrD
2rtll

Fig. 26. Tesling lhe slalor

Shorling belween the windings can be delermined

by holding lhe resislance Prong againsl lhe com-

mulclor as shown Fig, 25, Switch on lhe currenl

and adiurt lhe rheoslat while íurning lhe rolor back-

wards and íorwardr until the highest reading is ob-

tained on the meler. Turn lhe rolor (lhe prong mu:l

be held still) so that tha nexl pair oí leminclionr

come3 opposilc the prong and hold this againrt

there. lÍ there is no Íaull, the reading should be lhe

same Íor all the other laminalionr. A rolor coil with

shorling belween lhe windings showr a low read-

ing and a coil with breakage, no reading at all'

Shorting lo lhe rotor body is lested with the help oí

lesl prods and lesting lamps ar shown in Fig' 2ó' wLrro
l.d6o'

Fig. 28. Measuring lhe brush PÍe3tuÍe

Brushes which are damaged or worn down more

than hal{ way murt be replaced. Brushes which are

scored or have poor conlacl wilh the commutalor

can be ground-in wilh sand PàPeí 9auge 00 or 000

as shown in Fig, 27,

Test lhe strenglh o{ the brush springs by Íilting

the end head on lhe rolor and connecting a spring

balance lo lhe moveable arm or spring, see Fig' 28'

The Íorce necetsàry to lilt lhe àím or spring should

agree with lhe values given in lhe "specilicalions"'

lí there is any devialion, the spring musl be re-

placed.

Check lhe bearings. The ball bearings should rolale

easily withoul any noticeable play. Damaged or

worn bearings musl be rePlaced.Fig. 27, 'Sand-papering lhe brusher

voLvo
?rttt
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Arrembling
1. Fit the slop ring and rleeve, il lhere is one,

on lhe shaí|.

2. Place lhe inner cover wilh íelt ring, ií íilled,
on lhe shaíi. Lubricale lhe bearing with heat-
resrslanl ball bearing greàse and lhen íil il.

3. Place lhe Íronl end shield on lhe shaíi and

bearing and screw logeiher lhe end shield and

cover,

4. Drive in lhe key and press on lhe belt pulley.
Ploce lhe rolor in a vice. Do nof tighten Íoo
hard as olherwise íhe rolor can be deíormed.
Fit lhe spring washer and nul.

5. Place ihe rolor in lhe housing and make sure

that the guide peg comes in the right posi-
lion.

6. Place lhe end shield on lhe shalt, adjusi in the

guide peg, and screw in lhe lwo screws which
hold the dynamo housing and end shields

iogeiher. Check that lhe rolor lurns easily. Fil
lhe brushes to the holders in lhe rear end
head.

7. Connecl lhe bar lor lhe main currenl to lhe
positive brush, see Fig. í9.

Replacing the brushes
lí the brushes àre damaged or worn down more
lhan halí way, lhey musl be replaced, This can

usually be defermined by lhe íacl lhal lhe dynamo
ceases lo charge. Remove lhe prolecling band and

rspecl lhe brushes and commulalor, lí il is seen

thai the above-menlioned íaull can be lhe reason

íor no char.ging, the dynamo should be removed. .

Carelully wash or wipe lhe dynamo exlernally wilh
a piece o{ clolh soaked in pelroi.
Take oul lhe brushes by removing lhe connection
al ihe brush holder, liíÍing up lhe brush spring and
pulling oui lhe brush wilh a pair oí pliers as shown
in Fig. 'l 8. lí the commulaior is scored or unevenly
worn, lhe dynamo musl be dismanlled and lhe

commuialor lurned. Concerning lhis, see under
"Dismanlling, inspecting and assembling". Place in
lhe brushes, ensuring that the correcl types are

used, and íit lhe prolecling band. lí lhere are

dynamo iesling devices available, il is advisable
lo lesl the dynamo beíore re-íiliing il inlo lhe
vehicle. Concerning lhis, see under "Tesiing the

dynamo",

Replaclng the Íield windlng
l. lÍ the dynamo is not dismanlled, proceed in

cccordance wilh poinls I to 5 under lhe

heading "Dismanlling".

2. Place lhe dynamo housing in a V-block as

shown in Fig.29. Press down while lurning lhe

wrench al ihe same time. As a rule, lhe screws

are lighlened very hard. Thereíore, make sure

thai íhe screwdriver head Íils well inlo slol
in the screw and is suíÍiciently wide.

3. When both lhese screws have been slackened,

the housing is liíled oÍí, Unscrew lhese screws

using an ordinary screwdriver. Remove lhe

cable lead-lhrough in lhe housing and liít oui
the windings and pull shoes,

4. Connecl the cables at the lead-ihrough in lhe

housing, Tesl íor earlhing.

5. ,Assemble ihe olher parls oí lhe dynamo. See

under lhe heading "Assembling",

vorvo
2r 53C

Fig. 29. Removing lhe Íield windings

TESTING THE DYNAMO
Beíore lhe dynamo is reíilled inio lhe vehicle, il
should be lesled. Place lhe dynamo on the íesl-

bench and connecl the voll-ammeler.
Firsi run lhe dynamo like the engine lor a sho:'l

while. Ensure lhal lhe dynamo has lhe correcl
polarily, negalive 1o írame. Make sure lhal lhe cur-

renl consumplion oí lhe dynamo is normal and lhal
il runs eveniy and quielly. Then slari the drive moÍor,

check its direclion oí rolalion and ensure thal the

dynamo produces lhe necessary vollage al ihe

speeds menlioned in lhe speciÍicalions. Check thal

ihere is no sparking on lhe commullloffind lhal

lhe brushes do not jump.

3-r ó



LUBRICATING INSTNUCTIONS

Dynrmos with ball bearlngr at bolh ends

Thc ball bcaringr should bc clcancd with whilc

soiril and-lubricalcd with suilrblq ball bearing

gr."r"-ïfrn-ovcrhruling' Sec lhe dynamo lubri'

caling scheme, Fig. 30.

PY 544, P 210

CHARGING REOULATOR

Removlng
l. Ditconncel lhe lcadr on thc charging ragu-

lctor.

2. Removc lha chcrging regulrlor Írom the bulk-

head.

3. Wipc oÍl the charging regulalor extarnally'

votvo
243éO

Fig. 32. Wiring diagrcm lor charging regulator

l. Ficld winding 5. Variodc rcrillancc

2, Variodr ó' Cut-in conlaclr

3. Vollagc winding 7. Regulalor conlcclr

4. 
. 

Currcnl winding

Fltllng
1. ll thc charging conlrol har lo bc replaccd'

chEck lhat lhc ncw onc ir oÍ lhq corrccl typc'

2. Scrcw lhc charging conlrol onto lha whccl

houring.

3. Connqcl thc leadr ar rhown in Fig' 3l'

Àdiurtlng the charylng Íegulelol
REYERSE CURREXÏ RELAY

Cut.in vollrge

A vollmefer is connected over D* on lhe charging

regulalor and dynamo írame. The engina is siaried

and the speed increared while walching the voll-

meler. The reading should Íirsl increase and lhen

íall back lo 0.1-0'2 V when lhe rever:e currenl

relay cuts in, aÍter which il should remain still' The

reading given by lhe vollmeter up lo the point

when culling-in lakes place ir known as lhe cul-in

vollage.
ïhir should be compared with lhe value given in

lhe "SpeciÍicalion3" and any necèslcry adiurlmenl

ccrried oul.
Adjusting is dong by increaring or decreasing the

pres5ure oí the spring which iníluences lhe relay

armalure. lÍ the rpring Pre3sure is reduced, lhe

cul-in vollege will decrease and vice versa.

Rough adiurting ir carried oul ar shown in Fig' 33,

and íine adjusting .5 3hown in Fig. 34.

A

YOIYO
24128

FiE. 30. Dynamo lubricaÍing ssheme

A. Bocrinsr rubriccrcd;lïrilï., Borch Fr t v 22 ot

Dynrmo wllh ball beadng and bushlng

For lhe ball bccring, rec cboÀ.
Bushing: Thc lubricating cup on tha commulalor

cnd oí lhc dynamo rhould bc íilled wilh cnginc oil

ovcry 10,0(X! km (ó,0()0 milcl). Lubricaling ir donc

wilh cn ordinary oil can. i\ prclrurc oil can murl

nol bc uscd.

NOTE. A new burhing rhould lil in an oil balh lor

al leasl halí an hour bcíorc being Íillcd'

Fig. 31. Charging regulalor lerminalr

t. Dynamo liold DF 3. DYnamo D*
2. Éarth lead 4. BctlerY 8*

L

{
voLvo
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Fig. 33. Adjusling lhe cul-in volloge

Qeverte curr€nÍ

An ammeler is connecled in series wilh B* on lhe
charging regulalor and lhe lead lo lhe baltery. The

speed oí lhe dynamo is increased unlil lhe amme-
ler shows à reàding. The speed is íhen reduced
gradually. The ammeter needle will go down lo
zero and lhen over lo discharge, Aller lhis, il will
suddenly go up again to zero. ïhe reverse currenl
should lie belween lhe values given in lhe "Speci-
íicalions", lí lhe reverse currenl is loo low, the bend
oí lhe conlacl spring should be lessened by ben-
ding the conlècl yoke oí lhe cul-in conlècl. ll may
be necessary to íile oíí the pole pin slightly.

lí lhe reverse currenl is loo high, the bending oí
lhe conlacl spring musl be increased. Check the
cul-in conlacl gap and adjusl lhis iÍ necessary. Aíler
any adjusling, check lhe cul-in vollage again.

YOLTAGE PEGULAÏOP

Disconnecl lhe connection B* on lhe charging
regulalor. Connecl à vollmeler belween B* and
Íhe charging regulalor írame and increase lhe dy-
nàmo speed gradually,
As soon es vollage regulalion has begun, that is lo
say, when vollage does nol increase íurlher, lhe
conlrol vollage should be read oí{. The regulaior is

adjusled by bending the supporÍ lip íor the spring
longue ós shown in Fig. 34, so thal lhe spring
longue is complelely unloaded. Aíler lhis, a rough
adjuslmenl is made by bending lhe relay angle
piece as shown in Fig. 35. lí lhe angle piece is benl
downwards, the vollage is increased and vice
versa. Rough adjuslmenl should lie aboul 1-2 Y
lower lhan íinal adjuslment. This is done by bend-
ing lhe supporl lip upwards so lhal the spring
lanque is lensioned, see Fig. 35. Use special lool
V 397 (Roberl Bosch).

voLvo
l..Jt

Fig. 35. Rough ad,iuslmenl oí the voltage regulalor

lncrease and decrease lhe speed a íew limes and

ensure lhaí lhe regulalor is correclly adjusied.

NOTE. This adjuslmenl musl be done aller lhe dy-
namo has reached íull operaling lemperaiure, lhal
is lo say, al leasl 12 minules aÍler lhe engine has

been slarled {rom cold.

CHECXINO IHE VÀRIODE UNDER LOÀDING
(COLD DYNÀMO)

Connecl an ammeler belween B*rànFÍhe live
lead, and connecl an adluslable loading resislance

a

voLw
1tt22

Fig. 34. Fine adiustmenl oÍ lhe vollage regulalor

a
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oí suilable size balwccn thc ballcry sidc oÍ thc

ammeler and the íreme. ln addition, a vollmeler

should bc connectcd bctween B* end íramc'

lncrcale thc specd and nolc lhc mclqr readingr'

Adjurt-setcading rerislance so lhal a loeding

currenl = I max. ir oblained. Check lhe regulalor

yollage under loading.

Run lhe engine at the above loading. Aíier aboul

2-3 minules lhe currenl value musl nol be higher

lhan U3 oÍ the mèx. current stamped on lhe

dynamo (t max'). lÍ the loading does not íall, thir

indicaler a íaull in lhe variode, so thal lhe chcrg-

ing regulalor must be rePlaced.

Since the eíÍecl oí lhe dynamo is very high, great

demands àre Plöced on lhe condilion and lenrion

oí lhe drive bell. BeÍors carrying oul any work on

lhe charging regulalor and dynamo, lhereíore, el-

ways check lhat the belt ir correctly tenrioned'

SÏARïER MOÏOR
Removing
t. Rsmove the cable lerminal írom lhc batlery

nagàlive lerminal sluds.

2, Ditconnccl lhc hadr Írom thc rlarlcr molor'

PY 544, P 2t0

3. Ungcrew lhe bolts which hold lhe rlarler molor

to the ílywheel housing and liÍt il oÍí'

4, Wipe oÍí lhc llarlcr moloÍ extGrnally wilh a

piece oí cloth soaked in Pelrol'

voLw
2.tra

Fig. 36. Slarlqr molor inrlalled

t, Batlory lccd 2. Conlrol lcad

Fittlng
Fitting ir carricd oul in lhs raverre order lo rc-

moving. Tighten thc bolh evenly, bul nol loo

tightly. Connccl the laads carcíully'

r-+

tf

IT

Fig. 37. Slarler molor, general arrangemenl

voLry'o
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Measures lo be laken beÍore dismantling
lí lhe slarler molor shows signs oí nol lunclioning
salisfaclorily, or perhaps nol al all, íirsl make sure

thal il is nol lhe ballery, leads, slarler conlacl

or solenoid lhal are oul oí order, lí lhe lrouble
is lraced to lhe starler molor, remove il. Beíore

dismantling is'starled, il is imporlanl lo carry oul

correcl lesling. Reliable inslrumenls musl be avail-

able ií tbe resulls oí lhe test are lo be oí any value.

Tesling is carried oul as íollows:
Place lhe slarler moior on a tesl bench and re-

move lhe proleciing band,
Connecl lhe slarler motor lo lhe correcl vollage.
The siarler molor housing is connecled lo the

negalive lerminal, ll lhe starler moior íunclions

wiihoul any signs oí shorling or sliÍíness when the

currenl is connecled, lesling is conlinued. Con-

necl up a vollmeler/ammeler lo a 500 A shunl.

Hold a revolulion counler againsl the shaí1 end

oí the rolor. Connecl lhe currenl and read oíí

vollage, èmperöge and revolulions. Also walch lhe

voLm
2.t0t

Fig. 38, Removing lhe brushes

brushes and commulalor, Make a nole oí the

values and observalions, Compare the values

wilh lhose given in the "Speciíicalions" íor an un-

loaded slarler molor. ïhe Íollowing reàsons can

now be eslablished:

ïàxP
Fig, 39. Removing the pinion and rolor

3. Heavy sparking,
low rolation,

Low spring pressure due lo
worn brushes oí Íatigued
brush springs. Shorling or

parlial breakage in rolor
winding.

Poor spring pressure or

oul-oí-round commulalor,

Low revolulions
and low èmperage

Excessive resislance caus-

ed by diriy commulafor,
worn brushes or poor

spring pressure.

Shoriing in {ield windings.
Íhe rolor drags againsl

lhe pole shoes due lo worn

bearings or benl rolor
shaÍ1.

4, Excessive move-
menl oí brushes.

Dismanlling the slailer moloÍ
Bosch ÉOD 1/12 AR 37

Dismanlling lhe slarler molor {or overheul (clean-

ing and lubricaling) or repairs is done as íollows:

í. Remove ihe proíecling band.

2. Liíl up the sprin§ brushes ond remove lhele,

see Fig. 38,

3. Mark lhe posilion oí ihe íronl and rear end

heads in relalion 1o lhe housing.

4. Remove lhe screws which hold logether lhe

above-menlioned main parls oí lhe slarler mo-

lor. Liíl oií lhe rear end head wilh rolor brake

logelher wilh lhe housing a{ter lhe lead bei-

ween lhe conlrol soienoid and housing has

been removed.

5. Liít out lhe rolor wilh pinion írom lhe pinion

housing, see Fi9. 39. Ïhis can be done a{ler

lhe pivol screw {or lhe solenoid engaging íork

has been removed.

6. Remove the slop washers on lhe rolor shaí|.

The thin washers (axial adiusting washers) and

ring (3, Fi9. 40), are removed by pulling

slraighl oíÍ lhe shaít. The lhick ring (1, Fig' 40),

is {irsl knocked in 5-8 mm (aboul 1/a'') on lhe

shaíl so lhat the circlip (2, Fig. 40), can be

removed aíler which lhe washe?:is7Íled oíí

the shaít.

2. Low revoluiions
and high
dmPerd9e.
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Pinion, circlip and nut

2. Circlip 3. SloP ring, ouler

PV 544, P 210

Fig. 42, Slarler molor

t. Íerminal Íor bctlerY
2. Ícrminal for ltarlcr rwilch
3. Terminal íor íield

r'OL v!

Remove lhe brurh relàiner plale Írom lhe rolor

shaít. Notc lhe warher, see Fig. 4ó.

Unscrew lhc nul which holdr thc íicld lerminal

connoclion lo lhc conlrol rolenoid.

Unccnw thc atlaching tstQwÍ íor thc conlrol

rolenoid ànd rcmovc thir lrom lhe drivc

beoring rhield. Conlrol solenoid, see Fig. 47'

Removc lhe drivc becring rhisld írom the

pole housing.

Remove thc pivol pin the engagíng arm.

Remove lhe rubber wàsher and melal wather

írom lhe drive beering shield ar shown in Fig.

48,

Liít lhe rolor wilh pinion and arm oul o{ lhe

bearing shield, see Fig. 49,

Fis. 40.

t. Slop ring, inner

7. Remove lhe rolor brake írom the rear end

shield.
8. Blow lhe llarler molor housing and íield wind-

ing with rolor clean lrom dirl and durl. Wipe

oíí with a piece oí clolh soaked in pelrol.

Note. Spiril/pelrol mixtur*er ruch al bentyl musl

nol be used since ihey can disrolvc lhc insulc'

lion.

Dlsmanlllng the tlaÍler motoÍ

Bosch AUEOF
l. Remove lhe small cover over the íronl end ol

lhe shclt, sec Fig. 42.

2, Liíl olí lhe lock washcr and adiurting wàsheÍ

ar shown in Figr. 43 and 44.

3. Remove lhe lhrough-running bolls.

4. Liít oíí lhe commutalor bearing rhield. NOTE'

Ïhe brushes and relainers remain in posilion

on lhe rolor, see Fig. 45.

5. Pull the brusher oul oí lhe brush relainers'

vrDUlD
7r219

6.

7.

8.

9.

10.

il.
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Fi9. 41 . Removing lhe conlrol solenoid Fig. 43. Removing the lock warher
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Fig. 44. Removing lhe adjusling wàsher

Knock back lhe wear wèsher and remove lhe

irclip on lhe rolor.
/ull oíí lhe stop ring on lhe rolor shaít, Remove

lhe slarler pinion,

Remove lhe rolor írom lhe end (drive bearing)

shield.
Clean oll parls, excepl fhe rolor íield winding and

pinion in cleaning solulion. The rolor, íield winding
and pinion are cleaned wilh a piece oÍ clolh
moirlened in clecning solulion and lhen blown dry
wilh comprersed air.

lnspecling
Exomlne lhe rolor Íor mechanical damage such

öi ö benl or worn shaÍi, scored commuhlor ànd

damcAed windings. lí lhe rotor rhaíl is benl or
worn, lhe rolor should be replaced. Only in exceP-

lional cases should the shaíl be siraighlened, and
'\is musl be done in a press,

rí lhe commulalor is scored or unevenly worn, il

'8',f
Fig. 45. Slarler molor wilh bearing shield removed

should be lurned, see Fig. 50. When doing so,

a special chuck should be used, see lhe {igure'

Take small culs al a lime so lhal no more ma-

lerial is removed lhan is necessary. l{ loo lorge

culs are laken, lhe insulalion and laminalions can

be damaged.
The commulalor should be checked with a dial

geuge aíler lurning, ree Fig. 51. A rcdial lhrow

oí 0.003" (0.08 mm) ccn be considered per-

misrible. The insulaïion belween lhe laminalions

should be milled down lo 0.4 mm (0.016") below

lhe suíace oí the laminalions, see Figs. 52 and

53. This work is carried oul in a tPeciöl aPParalus,

or ií one lhese is nol evailable, wilh a ground-oll

hackraw blade.

Examine Íhe rolor Íor shorling by placing il in o

growler machine. Switch on and hold a hacksaw

blade near lo lhe rolor, see Fig, 54. lí the blade

vibrales in any posilion when lhe rolor is rolaled,

one oí lhe Íollowing íaulls can be the Íeason: §hor-

3-22

Fig. 47. ConÍrol solenoid
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Fig, 46. Slarler motor wiÍh brush bridge removed
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Fig. 48. Removing ihe rubber warhcr

ting through the rolor 
tír..., 

,horting in lhe com-

muialor or belween lhe windings.

Shorling to lhe rolor írame is lesled with the help

oÍ prods and a terl lamp.

Examine the housing and íield wínding íor damage

caused by the rolor, Tesl lhal the íield winding ir
nol earlhed by connecling lhe contact poinlr lo
lhe housing and íield windings as shown in Fig. 55.

lí the lamp lighls, lhe winding or lecd-lhrough in

the housing is damaged. Ensure lhal the brushes

do nol lie agcinrt the houring. Removc lho lead'
through in lhe housing and lcrl again. lí thc lemp

continues to light, lhe Íield is earlhed. ln this care

the {ield winding murl be removed. See undcr

"Replacing the íield winding".

Examine the end shield brush holderl' lí eny ol

lhese parls are damoged or excessively worn, lhey

musl be replaced' A bearing clearance oí up to

0.Í2 mm (0.005") can be considered as permissible'

See under "Filting lhe seií-lubricaling bushings"'

Check ihat bolh the posilive brush holders are nol

in conlaci with lhe end shield, see Fi9. 56.

PV 544, P 2Í0
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Fi9. 50, Turning lhe commulalor

Brushes which arc damaged, rcored or worn down

more lhan halÍwey, musl be repleced.

Check the spring Prs3ruÍo by means oÍ a spring-

)

E,P

Fi9. 51, Checking lhe rolor wilh dial gèuge

.i.
IUJU'trlt,

B. Correcl milÍing
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Fi9. 49. Rolor with Pinion

votvo
r0r 040

A. lncorrecl milling
Fi9. 52.
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Fig. 53. Milling lhe grooves

balance which is hooked inlo lhe spring, see Fig'

57. The Íorce necessary lo liíl lhe spring Írom lhe

brush should lie belween lhe values given in lhe

'SpeciÍicalions". lí lhere is any devialion in the

values, lhe springs concerned should be replaced.

Examine lhe pinion housing, Tesl the bearing on

lhe shaíl. Clearance should nol exceed 0.12 mm

(0.m5").

lnspecl the olher parls and rePlàce any which are

damaged or worn. The circlips should always be

replcced wilh new onet' since lhey mcy hcve been

dcmaged or lorl lheir lencion when being removcd.

Assembling the iiailer molor,

eerly produclion
L Fil the rolor brake in lhe rear end shield, ree

Fig. 58, and the lead belween lhe posilive

brushes.

F-

vor,m
ZrEa2

Fi9. 55, Tesling lhe Íield winding

2. Fil the slarler pinion on lhe rolor shaíl and

place on washers and circlip as shown in Fig.

40. Lubricale ihe rolor shaít in accordance

with the inslruclions lor Fig, 66.

3. Assemble lhe rolor and pinion housing and

place lhe engaging crm in ils posilion round

the slarler pinion. Then íil lhe solenoid swilch

on lhe pinion housing and place in the pivot

5Crew.

4. Lubricale lhe slarler pinion and engaging arm

wilh heal-resislanl ball bearing 9reà3e.

5. Place lhc housing on lhe rolor ànd Íit il inlo

the end shicld íollowing lhe guide pin or

marking. Place lhe rear shield onlo the rear

shalt end oí lhe rolor and secure il in lhe

correcl posilion wilh the screws which run

through. Turn the rolor and check lhal il
rolales easily. .Measure lhe axial cleare nce

and compare lhis with íhal in the "Speciíica-

lions". Lubricafe the shaít end and bushing.

= __ï;;
Fig. 5ó. Tesling the brush holders

\

l_o1ro
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Fig. 54. Tesling lhe rolor
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Fig, 57, Checking the brush rpring lenrion

Assembling the slarler, late producllon

Whsn ersembling, lubricelc lhe rlarlcr molor ac-

cording to thc inslructionr given íor Fig. ó6'

l. Fit ths rlcrler pinion, lhc wear ring cnd lhc

circlip on lhe rolor rheí|.

2. Acscmbla lhe rolor "ni tl. pinion houring'

Fil thc engaging arm, lhe rlccl washor, lhc

rubber walhcr and lhc lolenoid.

3. Mounl lhc rlalor houring on lhc rolor' Thcn

Íit thc walherl on lhe rolor shaÍi, lhe bruch

holdcr plalc and lhc brurher. Connccl lhc

cable lo lhe solenoid.

4. Fil lhe commutalor end shield and lhen lhe

adjurler washer and circlip. Check the axial

cleerance, which should be 0.05-0'30 mm

(0.0020-0.0120")' Fii the casing over the

shaÍt end.

l^tLvo
2171.

Fi9. 59. Testing lhe control solenoid

ï11Y1

Fig. ó0. Adjusling diclanca Íor solenoid íork

3-25

Fig. 58. Fitting lhe rolor brakc

vol.vo
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Control tolenoid
lÍ lhe conlrol solenoid doer nol íunclion, íirrl check

that the battery ir in good condilion. lÍ there is no

íault with lhe ballcry, connecl a lcad bclwecn thc

bettery posilive lermincl and lhs conlrol solcnoid

contccl screw {or lhc conlrol lccd. 1í thc conlrol

solenoid rlill docr nol cngagc lhq slarlcr pinion

and main currenl, il should be removcd írom thc

slarlqr molor. lí, on 'iho ottrs hand, il angàgc3

sclir{aclorily, examino thr rtadc, lwilch and lcadr'

Whcn lhc conlrol rollnoid har boan ttmoY'd, il
should bc wipcd clcan. Thon gns lhr .rmllure in
several limet and lerl agcin by connccling il lo a

ballcry. lí il llill docr nol íunelion, lhr coil musf

be measured and the valuer oblainsd shotrld agrcc

wilh thosc in the "Speciíicalionl". A íadlty conlrol

solenoid should be rePlaced.

Beíore lhe conlrol solenoid it re-Íilled, lhc dislence

"a" belween lhe cenlre line through lhe pivot llud

in ihe engaging íork and the allaching Ílange

should be checked when ihe iron core is Íully with-

drawn, see Fig. ó0. Àíler the distance has been

ad justed and the locknul lightened, the distcnce

"a" is checked again. The nul and Íork rlud are

then locked wilh sealing compound' Concerning

lhe dislance "à", see "SpeciÍicalions"'
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Fig. 61. Slalor wilh soldered brushes

Replacing lhe brushes
STÀRIER MOTOR, EARLY PRODUCÏION

l{ the brushes are damaged or worn down more

lhan hallway, they musl be replaced.

When replacing lhe brushes, lhe slarler molor

should be removed írom lhe vehicle and cleaned

exlerna lly.
Brushes are replaced wilh lhe slarler moior as-

sembled. The lead Írom the brush is disconnecled
and lhe brush spring liÍled with a hook, aíler which
the brush is removed írom iis holder. The new

brush is slid down inlo the holder and secured wilh
lhe screw.

Replacing the brushes
SÏARIER MOIOR, LATE PNODUCTIOX

When replacing the brushes, lhe slarler molor is

removed and dismanlled up lo poinl 6 as describ-

ed under "Dismanlling the slarler molor", The

brushes are unsoldered írom lheir allachrirenls in
lhe brush holder and íield winding respeclively.

The new brushes should be soldered on quickly

and with suÍíicienl heat. Solder must nol be allow-
ed 1o run down inlo lhe brush leads as lhis will
prevenl lhe movemenl oí lhe brushes in lhe brush

holders and may reduce lhe brush spring pressure,

Brushes which have worn down shorler than í4
mm (e7,."; should be replaced wilh new ones.

Replaclng the Íield winding
l. lí the slarler molor hàs nol been dismanlled,

lhis musl be done. Follow lhe inslruclions

under lhe heading "Dismantling".

2. Mark lhe pole shoes and pole housing in a

suitable manner so lhal lhey come in lhe same

position when assembling.

3. Place the slalor in the holding device as shown

in Fig. 62. (Bosch EF AW 9) and unscrew lhe
pole screws,

4. Beíore íitling new íield coils, these should be
warmed slightly. Then place lhe pole shoes

in posilion in the íield coils and slide lhem into
the slalor. Tighten the pole screws slightly.

Y?1rc

Fig. 62. Holding device íot temoJÉngffi-Íield
winding

t
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Preg in a suilable driít (Íor measuremenl!, see

Fig. 63). Set up the slator in the holding de-

vice and tighlen lhe Pole shoes.

5. Prers oul the driÍt with a presr. Check Íhe

Íiile?'É;ïd winding íor breakage and shorting'

L-2

12.2 MM

Fig. ó3. Press driíl i slarler motor EGD)

D-6ó.Í l3l-- (2.ó02 j33;3::)
L=85 mm (3.346")

Fitting the selÍ-lubdcating bushings
The selÍ-lubricaling bushingr are only worn in-

signilicanlly during operalion ií the bushings are

lubricaled in lhe correcl manner. lí lubricalion is

neglecled, lhe bushingr dry oul, wiih lhe resuit

lhat lhey àre worn quickly.

For replacemenl purposes, bushings are supplied

recdy-rnachined lo suilable dimensions. When be-

ing Íitled, lhe bushings should not be machined

inlernally or exlernally rince lhe pores can lhen

be pcrtially blocked up, rerulling in reduced lu-

bricating capacily.

Replacing the bushingr
t. Press, knock or pull ouf lhe worn bushings wilh

the help oÍ a suitable lool. Special tools Íor

lhe brush holder end shield are shown in Figs.

64 and ó5.

PV 544, P 210
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Fig. 64. Ïool íor removing bushing

?. Clean the hole lor the bushing and cul away

any burr.

3. Press in lhe new bushings wilh the help oí a

suilable drií1. The guide diameler oí ihe driíl

should correspond 1o the internal diameler oí

ihe bushing aíler i1 has been pressed in' ll

necessàry, a smoolhing drríl can be pressed

through lhe bushing.

Concerning recommendalions Íor bush sizes

and driÍt, see lhe lable on lhe nexl page.

NCTE. Beíore a selí-lubricaiing bushing is

íitled, it should lie in light oil íor at leasl 30

minules.

Fig. ó5. Bushing tool íitlsd in end rhicld

3-27

+()

50

_)-.1



Diameler and lenglh íor
bushing when pressed in

ï
Puller Íor
bushing

Pressing-in

driít
Smoothing

driíl

EFAL 3

EF 264911

EFAL 3

EFAL 1

EFAL 2
EF 2649

EFAL 2

1ó

r 5.8

12

12L 0.027

I 2.4ó + 0.043

12 + 0.018

Hole diameler lor
bushing

mm

Drive bearing
Ccmmulalor bearing
Slarter pinion

r 5.8 + 0.027

Í ó.45 + 0.0t I
14 + 0.018

PY 544, P 210

MEASUREMEXÏ AXD TOLERAXCE IABTE FOR BUSHINGS

ilarler molor Borch EGD 1112 
^l 

l7

Stailer moloÍ Bosch GF(R) í2 Y t PS

Smörjschema Íör slarlmolor

D

3

votvo
)aAti

Fig. 66. Lubricaling scheme íor llarler molor

Dr§ïnBuïoR
Removing
l, LiÍt oll lhe dislribulor cap'

2. Mark the posilion ol the rolor arm on lhe

dislribulor housing.

3. Disconnecl lhe primary lead (1 ,Fig.67).

4: Disconnecl lhe hose on the vàcuum regulalor.

5, Unscrew the bolt (ó, Fig. 67) and liít up lhe

dislribulor.

Use Bosch lubricanl (or equivaleni) in accordance wiíh
the Íollowing designalions:

1. Ft I v 8. Grease lhe rolor brake springs lighlly'

2. OI I v 13. Place the bushing in oil Íor 30 minules

beíore íitíin9.

3. Ft 1 v 8. Grease the adiusting washers and

shaÍí end lighlly.

4. Ft 'l v 8. Apply plenly oí grease lo lhe rolor
bra ke.

5. Ft 1 v 8, Apply plenly oí grease in lhe groove'

ó. Ft I v L Greose the llange sleeve and coil spring

lighlly.

7. Fl I v 8. Grease lhe shaíl end cnd cams lighlly'

8. Fl Í v 8. Grease the adiusling washers lighlly.

9. Ol í v'l 3. Place lhe bushing in oil íor 30 minuies

beíore íilting.

Í0. Ft 1 v 8. Grease the pins and lheir bearing
poinís lightlY.

Filting
Fitting is done in lhe reverse order lo removing.

lÍ lhe engine has nol been moved while the

dislribulor has been removed, Íit lhe distribulor in

accordance with the marking made under poinl

2 above.

Adjusting the ignition
Concerning lhe adjusÍmenl oí the-gËffon, see

Part 2, Engine'

l0

i

\*

Tool (Bosch)

Smooihing
drif i

Pressing-in
drilt

Diameíer and lenglh lor
bushing when pressed in

EFAL 3

ËF 264919

EFAL 3

EFAL I

EFÀL 2
EF 2649

EFAL 2

Drive bearing
Commulalor bearing
Siarler pinion

Hole Ciameler íor
bush i ng

mm

12.0-r 0.027

1 2.5 + 0.002
'1 2.0 -r- 0.01 8

16

1 1.5

12

'l 5.8:0.027
I 6.0:0.07
14.0 - 0.018
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Fig, 67. Dislributor lilted

1. Lead íor coil
2. Lubricaling cup
3. Capacilor
4. Attaching boll íor di:íribulor
5. FIange

6. Clamping boll
7. Clamping calch íor cap

Dlrmantling lhe distdbutor
1. Pull oíí the rolor arm.

2, Disconnecl lhe vacuum regulalor, iÍ íllled, by

unscrewing lhe screws as shown in Fig' ó8 and

ihen lií1 it oÍí.

3. Unscrew ïhe primary rerminal screw and re-

move ihe washer! belonging lo il.

4, Remove lhe breaker plale. This is done by un-

screwing lhe l'wo screws which hold lhe calch

springs Íor lhe cap, 5ee Fig. ó9.

5. Lill oíí lhe slop spring (locking spring) and

knock oul lhe pin íor lhe ílange and pull this

olí. Mark lhe position ol lhe ílange in relation

to the shaí|, see Fig. 70.

6. Liít up lhe distributor siraí1.

7. Remove the locking springs and springs be-

tween lhe cenlriÍugal governor and conlacl

breaker cam5halt and liít lhis up.

8. Wash all parls in pelrol or white spirit and lay

lhem oul Ior inspeclion.

lnrpecÍing
DISTRIBUTOP PLAÏE

1. The suríace oÍ the conlacl breaker poinls

should be llal and smoolh. The colour ol thc

PV 544, P 210

conlacts should be grey. Oxidized or burnl

conla€ls mull be replaced. Aíter a long period

oÍ u5e, lhe conlccl lip can be worn and lhe

spring Íaligued, so fhal the contàcl breaker

should be rePlaced.

2. ïhe conlact plole musl nol be loose or worn

so thöl there is anY burr.

DISÏRIBUTOR SHAFT

1, The play belween lhe distribulor shaÍt and the

breaker camshaíl musl nol exceed 0'1 mm

(0.004").

2. ïhe cams on the breaker cam§hàíl musl nol

be scored or worn down so that lhe dwell

angle is altered.

YOTYO
?187 I

Fig. 68. Removing lhe vacuum regulalor

Fig. 69. Removing lha breaker plate
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Fig. 70. Removing lhe driving collar

3, The holes in lhe cenlriíugal governor weights

musl not be oval or de{ormed in any olher

way. The íibre washers, 1, Fig. 7'l , musl be

inia c t,

4. ïhe governor springs musl nol be deíormed o,'

damaged.

DISTRIEUIOR HOUSING

The clearance between the ciisirrbuior housrnq

and shaíl should noi exceed 0.2 mm 0.C08

ln ihe eveni ol excessive piay, ihe bushings

musl be replaced and, ii this is nol sufíicieni,

lhe shail also.

2. ïhe insulalion wàshers íor lhe primary lerminal

musl nol be cracked or covered wilh oil, as

this will cause leakage over the primary

terminal.

3. The capacilor is lesled wilh a glow lamp con-

necled lo direcl currenl, or wilh a capacilance

bridge.
When testing wilh a glow lamp at. room lem-

peralure, lhere musl be no discharging. When

lesting wilh warm capacitor (ó0-70' C=140-
158" F), up to 15 discharges per minule can

be accepled.

vorvo
24856

Fig, 72. Fiiting 'lhe breaker camshaÍl

Assembling
1. Place lhe Resitex plale on lhe dislributor shaíl

and lhe íibre washers above lhis, see Fig.71.
LubricaÍe and place lhe cenlritugal governor

weighls in posilion. Place on the locking

springs. Concerning lubricalion, see Fig.74.

2. Lubricale and Íit lhe breaker camshàíl and

place on lhe springs, see Fig. 72.

3. Lubricale the dislribulor shaít and place il in

lhe dislributor housing. Check lhat ihe axial

adjusting washers are posilioned correclly. The

{ibre washers should coniaci }he inside oÍ lhe

dislrrbulor housing. The sleel washers should

conlacl lhe ílange.

Fii the breaker plale and dislrihlerP calch

springs, see Fig. 73.

Plate with Íibre washers

2. Resilex Plale
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Fig, 73. Filting lhe breaker plale

4. Fil the primary lerminal and connecl lhir to
lhe breakers and capacilfr.

5. lí the conlacls have been replaced, ensure

lhat the new ones lie correclly horizonlally and

lhal lheir íaces close Ílush against each olher.

Adjustmenl cön be made wilh a special lool,

{or example, Bosch EFAW 57 or similar, Only

lhe íixed contacl may be benl as shown in

Fig,74, Adiusl the gap and check the conlacl

Pre55Ur6.

6. Fil lhe vàcuum regulalor.

7. Fil lhe ílange and check lhe axial play. The

Íibre washer should lie against lhe dirlribulor
housing and the sleel washer or wàshers

against lhe Ílange. The axial play musl be min.

0.1 mm (0.004"), max. 0.2 mm (0.008")'

ïesting the distribulor
The distribulor should be lesled in a synchron-

ograph oÍ in a lesl bench equipped wilh the

neceisàry appliancer.

l. Secure the distributor in accordance wilh Íhe

inslruclionr applying íor the lesl bench con-

cerned.

2, Run the dislribulor in lhe normal direclion oí
rolalion and sel lhe contacl dwell anglc in

accordanca wilh the "SpeciÍicalionr".

PY 544, P 2.l0

3. Run the dislribulor and sel lhe gradualed ditc
so ihal sporking occurt oPPocile 0o when the

speed is so low thal lhe cenlriÍugal governor
has nol begun lo íunclion. lncreasE lhe speed

gradually and read olí the values al the
prescribed revolulions. A newly lubricaled
dislribulor should lirst be run up lo maximum

speed a íew times. Permissible lolerance íor
lhe ceniriíugal governor is t'l t.

4. Run the dislributor al low speed (aboul 200

r.p.m.) and set lhe gradualed disc so lhal
sparking is oblained al 0o.

lncrease lhe vacuum and read oÍÍ the ignition
adjustment. lncrease lhe vacuum successively

and check that the whole adjusiment range
ègrees. Then lesl lhe vacuum regulalor in a

Íalling direclion by lowering lhe vacuum and

reading oíÍ lhe values. The diííerencet bel-
ween lhe rising and Íalling values should nol
exceed 11/zc, lÍ so there ic a íaull in the

breaker plale, pull rod or vacuum regulalor.

votvo
2rAl 6

Fig. 74. Adjusling lhe conlact breaker poinls

Àdjusting the ignition GonÍrol Gurve

l«entdfugal governorf
Adjusting lhe curve is done by tensioning lhe

ceniriÍugal governor springs. When doing this the

shaít must be liíted up Írom the distributor hous-

ing and lhe screw on lhe olher ride o{ the Ílange
slackened. lí lhe Ílange it lurned opposile to lhe

direclion oÍ rolalion, lhe springs are lensioned;

lhal is lo ray, ignilion is retarded and maximum

conlrol is reached later.

NOTE. Adiurling lhe curve musl not be done by

bending lhe Ílange spring loopr.
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Fi9. 73. Fitting lhe breaker plalc

4. Fil the primary lerminal and connect lhir to
lhe breakers and capacilfr.

5. lí lhe conlacls have been replaced, ensure

lhat the new oneí lie correclly horizonlclly and

thal lheir Íaces close Ílush againsl each olher.

Adlustmenl con be mede wilh a special lool,

Íor example, Bosch EFAW 57 or slmilar. Only
the íixed cont.cl may be benl as shown in

Fig,74, Adiusl the gap and check lhe conlacl

Pre5turo.

6. Fil lhe vàcuum regulalor.

7. Fil the ílange and check lhe axiel play. The

Íibre washer should lie againsÍ lhe dislribulor
housing and the sleel washer or wachers

against lhe ílange. The axial play must be min.

0.1 mm (0.004"), max. 0.2 mm (0.008").

ïerting the dislribulor
The dislribulor should be lesled in a synchron-

ograph oÍ in c lesl bench equipped wilh the

necessary appliances.

1, Secure lhe dittributor in accordance wilh íhe

inrlructions applying íor lhe lesl bench con-

cernqd.

2. Run the distributor in lhe normal direclion oí
rolalion and sel lhe conlacl dwell angle in
accordancc with thq "SpeciÍicaliont".

PY 544, P 210

3. Run the dislribulor end sel lhe gradualed dirc
so lhal spcrking occuri opporite 0o when the

speed ir so low that lhe cenlriíugal governor
has nol begun lo Íunclion. lncreasE lhe speed
gradually and read oÍí lhe values at lhe
prescribed revolulions. A newly lubricaíed
dislribulor should lirsl be run up lo maximum

speed a few limes. Permissible lolerance íor
lhe cenlriÍugal governor it l1t.

4. Run the distribulor al low speed (aboul 200

r.p.m.) and sel fhe gradualed disc so thal

sparking is oblained al 0o.

lncrease lhe vacuum and read oíÍ lhe ignilion
adiuslmenl, lncrease lhe vacuum successively

and check lhat the whole adjuslmenl range
ögree3. Then tesl the vacuum regulalor in a

íalling direction by lowering the vacuum and

reading olí lhe values. The diÍÍerence3 bel-
ween lhe rising and Íalling values should not
exceed l%o. lÍ so lhere ir a íaull in lhe
breaker plale, pull rod or vacuum regulölor.

votvo
24At 6

Fig. 74. Adlusling lhe conÍact breaker poinls

Àdjusting the ignition conÍÍol Gurve

lcentdfugal govemorf
Ad justing lhe curve is done by tensioning the

ceniriíugal governor springs. When doing this the

shaíl must be lilted up Írom the dislributor hous-

ing and lhe screw on the olher side oí the Ílange
slackened. lÍ lhe Ílange ir lurned opposile lo lhe

direclion oÍ rolalion, lhe springr are lensioned;
lhat is lo say, ignition is relarded and maximum

conlrol ir reached laler.

NOTE. Adiusting lhe curve must nol be done by

bending lha llange spring loopr.
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I t{EADtAMPS
Replacing the headlamPs
The Íollowing seclion describes the procedure

Íor iemoving the headlamps Írom ihe car and dis-

manlling lhem completely. ln lhe case oÍ partial

dismantling, proceed in accordance with the ap-

propriale points.

?
2

4

e qB

8

voLvo
,.t65.

9

Fig. 75. Lubricaling scheme Íor disiribulor
(Lubricant Bosch or equivalenl)

Grease lhe spring lightly Ft I v 4

Grease lhe bushing and bearing pin Fl I v 22

Oil the breaker plate sliding surlaces Ol 1 v 2

Soak the lubricaling wick wilh oil Ol t v 2

Coal a thin layer oí 9reàse on lhe cam suríace

Ftlv4
Grease the end oí the shalt lightly and oil with

Ftlv8andOl 1v1
Grease lhe bearing prns and spring atlachmenls

FtlvB
Fill the oil cup while lurning the shaít Ol 1 v 13

Oil the washers and pin beíore íilling Ol 1 v 13

Soak lhe lubricaling wick between the bushings

wilh oil Ol 1 v 13

Lubricale the rhall and íibre washers wilh grease

and oil Fl 1 v 22 and Ol I v 13.

Oil lhe regulalor Plate Ol 1 v 22

Lightly coal the conlact sur{aces, llange pins elc'

FtlvB
Lubricale lhe bearing pin, ball guide lip and con-

lacl suríaces wiih plenty oí grease Fl 1 v 22

Apply a lillle grease to the rivet side oí íhe liÍting

lipFl 1v4

voLvo

Fig. 76. Removing lhe headlamP rim

1. Unscrew lhe headlamps rim screw, see Fig. 7ó.

Liít oÍ{ lhe rim by pulling oul lhe lower parl

slightly and lhen liíiing it upwards.

2. Slacken lhe screws íor the headlamps inserl

relaining ring a {ew lurns, see Fig.77, Turn the

reiainer until lhe lips are íree oí lhe screws and

liíl out the reiainer and insert with bulb holder.

l. Remove the conneciing conlècl írom the bulb

holder by pulling il slraighl oul.

4. Slacken ihe screws i'l and 2, Fig.78| Ior head-

lamp adiustmenl 8-10 turns. Unhook lhe

springs r3-ó) írom the bowl (7) and liít out

the bowl írom lhe casing (8).

5. Rernove the springs and adiusling screws Írom

lhe casing.

6. Remove lhe casing Írom lhe mudguard and

pull oul lhe cable and rubber bushing.

7, Filling is done in the reverse order. Ensure lhal

lhe leads are correclly connecled and lhal the

screws are lighlened ProPerlY.

§,

't.

2.

)

4.

6.

7.

\_

L

8.

9.

10.

1t

13.

14.

15.
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Fig. 77. Removing lhe relaining ring

Replacing the bulb and/or Íef,eclol
t. Remove lhe headlcmp rim and relaining ring

ar shown in Figr. 76 and 77.

2. Disconnecl lhe connecli4g conlacl.

3, l{ the vehicle ir provided with an asymmetrical

headlight inserl, lhe rubber proteclor ir íirrt
removed as shown in Fig. 79. and then the

spring which holds the bulb as rhown in Fig.

80.

4. lÍ lhe vehicle is provided with a symmelricol

headlight inserl, lhe bulb holder spring is re-

moved.

Fig

5

78. Headlamps bowls

PY 544, P 210

fai ro

Fig, 79. Removing the rubber proleclor

5, On asymmelrical headlighl inserÍs the bulb is

atlached direcily in the reíleclor as shown in

Fig. 8'l . On symmelrical headlighl inserls the

bulb is {itted in a bulb holder which in lurn is

aitached in lhe raíleclor, see poinl 4'

When íitting the bulbc, do not touch lhe aclual

bulb glass wiih lhE {ingers but use the bulb carlon

as proleclion.

Àdiusting lhe headllghts
From a traíÍic saíely poinl oí view it il oÍ ihe ut-

mosl imporlance thal the headlighls are ediusled

lo conÍorm wilh currenl regulalions.

Adjurling is done by lurning lhe screws (t and 2,

Fi9. 78).

yBr,I3

Fig. 80. Rcmoving thc bulb relaining spring

Y&IY8

2

l, Adiusling scraw

2. Adjusling rcrcw
3, Spring
4. Spring

5. SPring
6. Spring
7, lnncr bowl
8. Casing

VOLVO
102óól
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íh\
Fig. 81.

Yrg,":?

Fitting the bulb, symmelrical headlighls

OEilENAL

The headlights should be examined to check lhe

condilion oí lhe glass, reíleclor and bulb. lí lhe

glass is cracked or damaged in any other way,

lhe inseri should be rePlaced.

Glass which has become "sand-blasled" by slone

impacl, elc. will considerably reduce the lighling

eííecí and can give rise lo dazzling, irregular

beams.

lí lhe reílecior is rusty, dull, buckled or damaged

in any oiher way, lhe inseri should be replaced.

The inside oí the bulb musl nol be oxidized io a

black or b'own colour. The lighiing eíiecl normally

deierioraies io such en exlenl thai the bulbs

should be repiaced afier i00-200 hours use.

The vollage at the bulb wilh headlights swiiched

on and ihe engine running al charging speed,

should be al leasl 12.5 V in order lo produce

suí{icient lighting sirength.

i

ï!ï?
Fig, 82. Headlight adjuslmenl

C=5 cm (2")

AD'USIIXG

For lighting slrenglh, the Íollowing lPPlies:
Concerning Íull headlighls, lhe lighting slrenglh

írom each headlighi measured 15 cm (ó") above

lhe road suríace al a distance oí Í00 metres ('l 09

yards), should be al least I lux.

With dipped headlights, no dazzling beams musl

be emilted above a horizonlal plane through lhe

cenlre line oÍ fhe headlights. For dipped head-

lights the lighting slrength measured at a dislance

oí 25 melres (27 yards) musl nol exceed 1 lux

above the horizonlal plane lhrough lhe headlight

centre.
Adjustmenl can be done eilher on a level Íloor

against è screen or wall, or wilh one oí the approv-

ed lighting ad,iuslmenl devices on lhe markel' lí

one oí lhese is used, íollow lhe direclions issued

wilh it.

HEÀDLIGHT AD'USTT*ENT ON A LEVEL FLOOR

AGAINST A ïVÀLL OR SCREEX

1. The vehicle musl be slood on a level base.

2, A screen should be sel up 5 metres (ló íeet)

in íronl oí lhe radiator and crosses marked

oul on lhe screen. The position o{ lhe crosses

in relalion lo the ground, and lhe dirlance

belween them, should be idenlical with the

corresponding meàsuremenls É ffi- cenlre

poinl oí lhe lamPs.

3-34

t

\r\.-_-_

I



3. According lo regulalions, lhe horizontal limit-

ing line belween lhe illuminaled and non-illu-

minoled suríace on the screen should be

silualed 5 cm 0") bclow lhe connecling line

baffiAhe above-menlioned crosses.

4, The delraclion poinl belween lhe horizonlal

limiling line and the inclined limiting line

belween lhe illuminated and non-illuminaled

suríace, should Íe ll vertically below the above-

mentioned cross markings respeclively (asym-

melrical lighling).
As can be seen írom lhe above, it is only

necessary lo check dipped headlighls in order

lo carry out headlighls adiusiment.

For asymmeirical lighiing (inlended íor leíl-hand

driving), a sharp horizonlal light - 
lhe darkness

limit 
- 

only lo lhe righl oí lhe cenlre cross is a sign

that the dipped headlighl adiuslmenl is good both

Írom a sight end anli-dazzle point oÍ view'

PY 544, P 210
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Fig. 84. Removing lhe glars

STOP AND TÀIL LIGHÏS, 54I
Replacing slop, Ílarher and tail lighls
l. Remove the glass as shown in Fig. 85.

2. Remove the bulb by pressing il inwards and

lhen lurning il anli-clockwise.

3. Fit the new bulb' Do noi louch lhe lamp glass

wilh your Íingers.

YOTYO

Fi9. 83. Removing lhe rim

FLASHERS AND PARKING LIGHÏS
At lhe íronl, lhe parking lighls and direclion indi-

calors are combined. The bulbs are replaced as

Íollows:

l. Remove lhe rim wilh a screwdriver, see Fig.

83.

2. Remove ihe glass in lhe same wày, see Fig.84'

3. The bulb ig now accessible íor replacemenl.

ó

T{f

Fig. 85. Removing thc Alarr
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Fig. 8ó. Tail lamP

1. Direclion indicaior 2. Brake lighl 3' Rear light

STOP ÀND TAIL LIGHTS, P 2í O

Replacing sÍop, ílasherl and Íear lamp

bulbs
1. Remove the glass, see Fig' 87'

2. Remove the bulb by pressing il inwards and

lhen lurning il anli-clockwise'

3. Fit the new bulb, Do nol louch lhe lamp glass

with your Íingers.

L^ re

I 2 .-'
Fi9 88. Rear ligh1, P 210

1. Flasher lighi 2. Stop and tail light

NUMBER PLATE LIGHTING PV 544

The lamps are localed in each oí ihe mudguard

corners. The glass and lamp housing are iaken oÍÍ

by removing lhe iwo screws, see Fig' 89' The bulb

and also lhe cable are lhen accessible, see Figs'

90 and 9Í'

gDlrro
2!!r'l

Fig. 89. Removing the glass and lamp housing

NUMBER PLAÏE LIGHTINO P 2íO

The lamps are localed in the door covering lhe

spore wheel,

The bulbs are accessible by opening fh#oor and

releasing lhe screws, see Fig' 92'

I
3

f'
I

*=-
xr

h'v ffik.#ï rl
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Fig, 87. Removing lhe glass
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Fig. 90. Removing lhe cable

-\

voLgiD
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Fig. 9í. Removing the bulb

I
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Fi9. 93. Removing lhe inlerior lighting

LIGHÏ Slry'TCH
The push-pull swilch íor the headlights has lhree

posilionsr oíí, parking and {ull/dipped head lighls'

The slrenglh oí lhe inslrument lighting can be ad-

jusled by turning lhe switch knob.

The swilch ir removed írom lhe dashboard as

Íollowr:

L Remove the push-pull knob by screwing it

oíí.

2. Unscrew tha nul holding the lighting swilch

with a suitable lool, see Fig. 94.

3. Liíl oÍí lhc rwilch by íirsl pulling il backwardr

and downwardr.

4. The special cablc lerminalr arq remoied by

pulling oul írom lhc cablq holdrr on lhq con-

lacl.

The Íoot dipper swilch hal two positionl: íull and

dipped headlighls. lt ic Íilted wilh screwr on lhe

lop, lell-hand sidc oÍ lhc toc-plalc.

t

#
ï

-

Fig, 92. Removing thc lcmp holder, P 2Í0

votvo
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INSÍRUMENÏ AND INÏERIOR LIGHÏING
The insfrumenl lighting conrisls oí lwo bulbs

attached lo the inrlrumenl unil and ir acceslible

írom ihe rèverse oí lhe in:lrumenl pancl. There are

also íour conlrol lamps íilted in lhe inslrumenl unil.

All conlrol lamps are accessible Íor replacemenl

Írom lhe reverle side ol the inslrumenl panel. The

inlerior lighling conrisls oÍ a lamp (P 2Í0 two lamps)

in lhe rool. The bulb in thir is accessible Íor replace-

menl aíler the glast has been removed.

L

L
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Fig. 94. Removing the lighling swilch

The lighiing swilch and Íool dipper swilch must

be in good condiiion in order íor íull lighting

sirengih io be oblained. Damaged or íaully swilch-

es musi lhereíore be replaced' lí ihe lighiing

slrengih is low, the swiich and ioot dimmer swrlch

shouid be examined by measuring lhe voltage drop

across ihem. This shouici noi exceed 0'1 volt'

The rheosial {or lhe insirument lighiing is burli inlo

the lrghling switch. The srrenglh oÍ lhe instrument

lighting is adjusled by iurning the switch butlon'

D!RECTION INDICATOR SWITCH

Removing and fitting
1. Remove the sleering wheel in accordance wilh

lhe inslruclions in Parl ó'

2. Remove ihe leads al lhe undersrde oí the

swilch. These are removed by pulling out o{

lheir relainers.

3. Slacken the lock nui, (3, Fig' 96t and screw

oul lhe sloP screw (4) a lew turns'

4. Liít the swilch casing wiih swilch straight oíí

Írom ihe jacket lube'

5. Fitting is done in the reverse sequence'

The swilch is atlached io the swilch casing by lwo

screws. When ihese are removed, lhe swiich can

be iaken oul o{ the casing.

The direction indicalor swilch can be adiusted by

slackening lhe screw (4, Fig. 9ó) and lhen lurning

the casing with switch lo the desired position' A

spàce oÍ aboul 2 mm (5/64") should be leít bet-

ween lhe sleering wheel and casing'

The leads are connecied to lhe direclion indicalor

swilch as shown in Fig. 95. Ïhe cable lerminals

are pressed íirmly into the holders. Aíter íillin9,

check that the leads lil properly into the holders'

4

votvo

F;9.95. Connecling lhe direction indicator swilch

Switch seen írom below

l. Terminal íor righl-hand indicalor

2. Termincl íor leíl-hand indicalor
3. Terminal íor llasher mechonism

4. Termincl Íor Íull headlight signal

HORN

Removing and litling
The horn is íitled on lhe intermediale seclion'

When removing, íirsl lake oíí lhe radialor grille

and lhen disconnecl lhe leads aÍler which lhe horn

can be removed írom lhe inlermediale seclion' -

lnspecling
The sound oí the horn is dependenl lo a large

exlent on lhe mounling, which lhereÍore musl be

checked'
The horn is atlached to lhe body by means oÍ a

Ílexible sleel bar. lt receives current írom lhe Íuse

box. Earlhing is done through lhe horn ring on lhe

sleering wheel. = 
--lÍ the horn does not work when lhe horn ring is

I

5
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prerled down, check lo see ií lhere is currenl at lhe

horn conneciionr. ll nol, examine lhe íuse and lhe

lecd. lí lhere is currenl, earlh the olher pole screw

oÍ lhe horn, lhen il should íunclion ií il is in order.

lí il ir in order, examine the lead lo lhe horn

bulton and lhe conlacis in this. Faully partl should

be removed cnd adjurted or replaced. A damaged

lead should be replaced.

lí the tone oí lhe horn is nol correcl, lhir can be

adjusled by meanl oí lhe screw Íor lhil PurPose.

PV 544, P 210

Fis. 9ó.

Direciion indicaior swilch

l. Aclualor
2. Spring
3. Lock nul
4. Slop screw

5. Earlh slriP
6. Ccring
7. Screw
8. Swilch
9. Conlrol iever

WINDSCREEN WIPERS

Removing and Íitling
t. Take oÍí lhe wiper arm.

2. Remove lhe nul (l Fig. 98) íor the bearing

and liít oÍ lhe washer (2) and seal (3).

3. Mark and disconnecl lhe leads lrom the wind-

:creen wiper,

4. Unscrew lhe screw (5), Fig. 98, holding the

wiper mechanism lo the body. This ir acces-

sible írom lhe reverte side oÍ lhe instrumenl

panel.

5. Filting is done in lhe reverse order and lhe

rubber sealr should be checked lo make sure

lhey are in good order.

Lubricalion and mainlenance
The bushings on the wiper link àrm5 aÍe rnade oí

nylon. These bushingt are lubricated with grease

or vaseline. The wiper gear mechanism and out-

going shaíl should be lubricaled with special 9reà3e

in coniunction with overhaul.

The shaíts oÍ the wiper arms should be lubricaled

with light engine oil every 5000 km (3000 miler).

I

3
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Fig. 97. Horn, Íittcd

,CLVO
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Fig. 98 Windscreen wiper and dashboard

L

(

ELECTRICAL LEADS
The wiring diagram shows how lhe electrical leads

connecl lhe various componenls, and also shows

lhe marking and cross-seciional area oí the leads.

The leads have diÍíerenl colours lo Íacilitate {itiing
and {aull lracing. When {aull lracing, il is imporlanl
lhai this is carried oul in accordance with ihe
wiring diagram.
lí a lead is broken or earlhed, il musl be replaced,

When doing this it is mosl imporlanl ihal ihe new

lead has al Ieasl lhe sème cross-seclional area

as lhe old one, olherwise dangerous overloading
and overhealing can resull.

Leads íor exlra equipment
For íitting exÍra electrical equipmenl at ihe rear

oÍ lhe vehicle, Íor example, rear window Ían and

reversing lamp, iwo leads are included in the

cable harness, The cable harness is placed along
lhe rooí oÍ the vehicle Inside the headlining. The

exlra leads are accessible under Íhe instrumenÍ

panel as shown in Fig. 97 and al lhe rear in ihe
luggage comparlmenl as shown in Fig. 98.

vot vo

Fig. 99. Fuses

FUSES
These consisls oí íour melt-type Íuses íitled in a

íusebox placed on lhe leÍt-hand side oí lhe bulk-
head as shown in Fig. 99.

ïhe Iuses in lhe íusebox musl be replaced when

burnt oul. The Íuses musl never Ëeffiaired or
replaced wilh nails, wire, elc.
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The íurcr on crr! have a rating ol I and 25 A.

Íhc leblo giv* lhe dah Íor lhe Íuses.

Rating 8 A-25 A

Ratcd cur{*Ë'l conlinuous loading 8 A-25 A

Currcnl which l6-e íusc should with-
sland Íor at leasl one hour 12 A-35 A

Currenl cl which lhe Íusc rhould
melt within ona hour 20 A-ó2.5 A

HEAIER
Concrrning lhe íunclion and melhod oí operalion
oÍ thr healer, see Parl 9.

Fig. Í00. Removi, \ealer ían molor

PY 544, P 2Í0

Removlng lhe ían moÍot
t. Disconnecl lhe current-carrying lscd on the

connecling piece.

2, Unrcrew lhe six screws which hold tha Ían

molor ío the radialor shell and lilt lhit oul ar
shown in Fig. 100.

Fitting ir done in lhe reverse order. The Ían molor
is provided with selí-lubricaling bushings so lhat
lubricating need not be done aller a cerlain lime
but only in connection with recondilioning.

WI}.IDSCREEN WÀSHER
The windscreen washer pump is driven by an

electric molor. The pump is ol lhe gear fype.
When overhauling, the bushings and shaíls are
lubricated with oil. Brushet which are worn down
more lhan halÍ-way musl be replaced.

!qL yO

Fig. 101. Windscreen washer inslalled
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When Íaull tracing, it is o{ Íhe ulmost imporlance

lo proceed syslc*ttic-e1ly. This applies parlicularly

to the eleclrical ryslem. l{ there is some parl oí

the eleclrical system which does not íunclion salis-

Íaclorily, lhe reason Íor the lrouble musl always

be eslablished beíore any meàsures are taken íor

repèir or rePlacemenÍ. lt is thereÍore nol su{íicienl

jusi to replace the Íaully parl or inslrumenl without

íirsl Íinding oui by means oÍ lesling lhal ihe Íault

lnsuÍÍicienl charge írom dYnamo.

Acid level in ballerY loo low'

Loose or corroded lerminals.

Shorling in brake conlacl

lnternal shorl in batlerY.

Dynamo charges excessivelY.

Acid level loo low.

Ballery has been PoorlY charged'

lnternal shori.

PY 544, P 210

Baltery discharged

Poor connection and (or) earthing

Faully conlrol solenoid

REASON

BATÏERY
BATTERY DISCHARGED OR DOES NOT HOLD THE CHARGE

FAULT TRACING

SIÀRTER MOTOR
THE SïÀR.ÏER MOÏOR DOES NOI FUNCTIOI{

aclually lies in the part concerned, or whelher it

is caused by outside inÍluence. The procedure

when Íaull lracing should thus be as Íollows:

1. Find out which Parl is íauitY.

2. Eslablish lhe reason Íor lhe occurrence oÍ lhe

Íaull.

3. Repair or replace the parls concerned.

Adjusi lhe charging regulaior.

Top-up with disiilled water.

Ciean the cable terminals and lighten lhem pro-

perly.

Replace lhe brake coniacl.

Characlerrzed by ihe íact thai lhe speciíic aravily
oi the acid does nol rise during conlinued charging'

The ballery must be rePlaced.

IHEEAÏIERYBEcoMEsABNoRMALLYWARMoRGASESSÏRoNGLY

Adlusl lhe charging regulalor

Top-up wiih dislilled walet.

Have lhe ballerY charged.

Replace lhe batlerY.

Examine lhe baltery. Charge up or rePlace the

batÍery.

Check lhe conneclions on the batlery' starler

moÍor and conlrol solenoid.

Press lhe slarler conlacl and check lhaÍ the

solenoid engages. lÍ not, check lo see whelher

currenl is oblained írom the slarter conlacl when

lhis is in the slarling position' See also under

"Faully rlarler molor". A Íaulty solenoid musl be

replöced.

FÀULI

REMEDY
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Faulty rlarler motor.
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PV 544, P 210

Tell by disconnccling lhc betlery leed írom lhe

solcnoid and holding I egainrl lhe conneclion lo

lhc slartcr motor. lí lhc slartcr molor does nol

íunclion, il mucl be rcmoved íor lesting and repair.

lí lhs slarler molor does nol íunclion, do not hold

thc lead againsl lhe lermincl Íor more lhan a íew

seconds.

THE SÏANÍEN MOÏON H S POOI OUTPUÏ

(

Batlery in poor condition.

Large resislance in slarler molor circuit.

Poor conlacl in conlrol solenoid.

Faulty slarler molor.

Poor conlacl or damaged leads.

Fan bell worn oul or inruíÍicienlly lensioned.

Faully dynamo.

Tesl and charge up iÍ necesrary.

Examine all lead conneclionr on lhe slarler molor

end the leads belween Íhe molor and chassis.

Ensure lhal the conlacl suríaces are clean, ihat

all cable lerminals are well soldered and lighten

lhe leadr properly.

Compare lhe rlarler molor oulput with and wilh-

oul lhe conlrol solenoid by disconnecting the lead

on lhe solanoid and holding il directly onlo lhe

slcrler molor oulpul slud. A íaully conlrol solenoid

musl be replaced.

Remove and lesl lhe slarler molor.

Remove lhe plale under lhe engine in íront oí lhe

ílywheel, see Parl 1.

A de maged ring gear murl be replaced'

Remove lhe slarler molor and replace lhe dam-

aged parls.

Remove the slarler molor and replace lhe dcm-

aged parls.

lnspecl all leads belween'lhe dynamo, charging

regulalor and ballery íor loose contacls, broken

leads, poor insulalion, corrosion and eatihing.

Replace or lenrion lhe ían belt.

Disconnecl lhe lead íor lhe rolor currenl and lhe

lead lo the baltery Írom lhe charging regulalor and

connecl an ammeler in serier with lhese. Slarl

lhe engine and let il run al idling speed. Connecl

lhe lerminal íor lhe íield currenl to the dynamo

houring. lí the ammeler al lhic slage, and when

lhe speed in increared, :howr loo small a reading,

the dynamo musl be removed íor examinalion ond

repair.

Nole, Never run lhe dyncmo, when connecled as

abovc, at ro high a speed lhat the maximum cur-

renl is exceeded.

Tesl and adfusl lhe charging regulalor. See under

the hcading "Chorging regulalor".

ÏHE ST RÏER MOÏOR SPIXS WITHOUÏ EXO OIXO ÏHE FLYWHEEL RIXG OEAR

Ring gear on ílywheel damaged.

Drive pinion damaged.

Drive pinion and/or engaging mechanism damaged.

DYNAMO AND CHARGIXG REGULATOR

IOO LOW OR XO CH NGING \trHEN THE BATTERY IS DISCHAROEDI

L

Faulty charging conlrol,
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Faulty dynamo.

High iesislance al chassis connecling poinls'

Faully charging regulalor

CHAROIXG TOO HIOH WIÏH THE 
'ATÍENY 

FULLY CHANOED

Let the dynamo run el aboul halÍ charge.

Di:connecl lhe Íield lead írom lhe charging

regulalor. lí charging doer noÍ íall to zero, also

disconnecl lhe Íield lead írom Íhe dynamo. lí

chcrging Íclls lo zero, examine lhe lead, and ií
lhir is inlacÍ, lhe dynamo is íaulty so lhal il musl

be removed íor rePair.

Examine lhe chassis conneclions oí lhe dynamo,

charging regulalor and batlery.

Tesl and adiust the charging regulalor'

Proceed in accordance wilh the directions under

the heading "Charging regulalor'
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SPECIFICATIONS

BAÏÏERY
Typc . -:i..........
Earlhcd
Syrlcm vollagc
Batlery capacily, rtandard

Eleclrolylc speciíic gravily:
Fully chargcd ballery
When re-charging ir necesrary

Recommended charging currenl

IGNITION SYSTEM

Firing order
lgnilion selling wilh rlroboscope at 1500 engine r'p'm'

(vacuum regulalor disconnecled)' (Fina adiusimenl with

stationary engine must not be carried oul.)l

Oclane raling (Research Melhod) 90

93

97

lgnilion coil .......
Sparking plugr, lype

lhread

sparking plug gap ' ' .

tightening lorque

olstilbutor
Produclion lype I

II

ilt
IV
v

?Y 544, P 2Í0

Bolidsn 107 GM 60 or equivalenl

Negalivc lermínal

12v
ó0 Ah

1.27*1.285
r.230

4.5 A

1-3-4-2

B18A B18D

15-17o beíore T.D,C. 16-t80 beíorE T'D'C'

l9-2Oo beíora Í'D.C. 19-21" belore T'D'C'

21-230 beíorc T.D.C. 22-24" beíorc T'D'C'

Borch ZSIKZ l/12 A (14/3)

Borch W ,l75 T í or cquivalcnl

l4 mm

0.7 mm (0.028")

3.8-4.s kgm (27.5-32.5 lb.lt.)

BISA B18D

Borch VJU 4 Borch VJU 4

Bt 33 B,l- 33

Bosch VJUR 4 Bosch VJUR 4

BL 33 BL 33

Bosch VJ4BL34

Borch JC 4

Bosch JFUR 4 BorchJFR 4

(Dirtributor wilh derignation JC

ir cimilar to JF.)

Anti-clockwise

ÍE5ï VALUES (Yl r BL 34, YIU 4 8L !r, vluR a 3t 33)

Direclion oí rolalion

lgnition relling curveÍi

Cenlriíugel govornor:
Crankrha{t degreet ..' . .

Crankshaíl rpead, r.p'm.

Vacuum regulclor:
Crankshaíl degrees ... ..
Partial vacuum, H9 . . .' '

Conlacl breakers, göp . . .

Conlacl pret!ura

6

6-10 cm (2.3b3.94"\
0.4-0.5 mm (0.01 6'4.020")
0.H.63 kg (1..l0-t.rO lb)
57430

0

750-1050
t0

r3fi)-r850
22 22i3

2300-2900 2800-3300

t5+4
t8 cm (7.09")

Dwcll anglc
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ïEST VALUES [rru(r) t, rF(R) l rC ll
Direclion oí rolalion
Selling rànge, overell

Selting beginr al ..
Values, 10' . ,. , ...

Setling íinishes al ...,.
Knocking al about ...
Conlael breakers, gap

Conlacl pressure .....
Dwell angle

DYNAMO
Type, Bí84..

B18D
Syslem volloge

Anli-clockwise
0-26 + 30

510-1050 r.p.m.

í450-Í920 r.p.m.

2350-3700 r.p.m.

4ó00-4900 r.p.m.

3000 r.p.m.

0,4J.5 mm (0.0Í ó-0.020")
0.5H.63 kg (Í.t-t.4 lb.)

59J50

Bosch LJIGG 240/12/24OC AR6

Bosch LJ/GG 240/12/2400 AR7

Í2 V
240 W
30A
Negalive ierminal

Clockwise
1.8:1

WSK43LI
2

0.4s-0.60 kg (1.0-1,3 lb.)

4,8*0.5 ohm
2300 r.p.m.

2500 r.p.m.

1700 r.p.m.

Bosch RS/VA 240/12/2

15.5-í6.5 ohm

8-9 ohm

Í2.4-r3,Í V
2.É7.5 A

í4.1-14.8 V
r3.0-14.0 V

Rated eí{ect
Max. currenl, conlinuous
Earihed

Direction oí rolalion
Ralio, engine-dynamo . .

Brushes, designalion
number
conlacl pÍessure

ïEST YÀLUES

Field winding resislance

Charging, cold dynamo 240 W ...
warm dynamo, 240 W

Speed al raled vollage, unloaded .

CHARGING REGULATOR
Type

Equalizing resislance aR

Control resislance wR

ÏEST YATUES

Reverse curenl relay:

Adjusted Íor culting-in al .. '.
Íeverse current cl ....

Vollage regulelor
Conlrol voltage, dynamo al no load (idling)

loaded

Loading currenl:
Cold dynamo and charging conlrol

Warm dynamo and charging conlrol

45A
304

346
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Ecrthed
Dircclion
Output

STARIER MOTOR, EARLY PRODUCTIOX

TyPe

Syrtcm vollagc

PV 544, P 210

Borch EDG l/t2 AR 37

12Y
Ncarlivc lsrminal

Clockwiss
Approx.0.9 h.p. at -lOoC 

(14"F)

Appror. t.2 h.p. at *20oC (ó8"F)

9

Bosch DSK 3í5
4

0.t-{.3 mm (0.004J.01 2")
0.8{.9 kg (1.76-1.98 lb.)

2.5-3 mm (0.t0{.12")
3-5 kscm (2.6-4.3 lb.in.)

1.3-1.8 kscm (l.t 3-1,56 lb'in.)

0.35{.6 mm (0.01 4J.023")
2.ll

5500-7500 r.p.m.

t l0O-Í300 r.p.m'

I V,400-450 A

Max.7 V
32.2!O.l mm (1.268 + 0.004")

Bosch GF 12 V I PS

12Y
Negative lenninal

Clockwisc

appror. I h.P.

I
4

O.O5J.3O mm (0.002{.01 2")

1.15-1.30 kg (2.53-2.86 lb.)

1.24.4 mm (0.047-O.t 73")

2.5-4.0 kgcm (2.17-3.48 lb'in.)

í .3-1.8 kgcm (t.,l3-Í.5ó lb.in.)

0.354.45 mm (0.0Í 4J.01 8")

2.11

ffi;;;::::::

Number oí leeth on Pinion
Brushet, derignation

numbcr

TESÏ YÀLUEs

Mc«hrnl«el:
Rolor end Íloat ..
Brurh rpring lcnrion
Dislancc oÍ pinion from ring gear .. . . . ' '

Rotor brake lriclion lotquc
Pinion idling lorque . .

Tooth llank clearencc

Pinion modulur

Elcstrlcd:

Starler molor unloedEd:

I Í.5 V and 40-60 A

Slarlsr molor loaded:
10 V and 200 A '..

Slarler molor locked:
r.p.m.=0

Conlrol solcnoid:
Cul-in voltrgs . ..
Adjusling meö3uremènl "a" (see Figure 60)

STARTER MOTOR, LATE PRODUCÏION
TyPe

Syrlem voltage
Earthed

Direclion oí rolation
Output
Numbsr oí leelh on pinion

Brurhcs, numbcr

ÏEST YALUES

Mcchrnkrl:

Rolor cnd íloal .

Brurh rpring tenrion
Distcnce oí pinion írom ring gaar

Rolor braks íriclion lorquc . . . '.
Pinion idling lorque
Íooth ílank clearoncc ....
Pinion modulur

347
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Elcclrlcrl:
Slarler molor unloaded:

12.0 V and 40-50 A

oogrIl,I5 m

ó9fiHÍ00 r.p.m.

--§.- --9----
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FIG 13:9 Wiring diagrsm. Chaasis 17950 to 70299 Station Wagon
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