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DESCRIPTIOl\
P 120

tl t3
votvo
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The electrical system of P 120 with effect
from chassis number 84300 is matle for a voltage
of 12 V. The equipment can be divided up into

Batterv
J

The battery, Fig. 1, is placecl on a shelf on the
right of the bulkhead. It is a l2-volt lead battery
consisting of 6 cells. The battery has a capacity
of 60 ampere-hours.

Starter motor
The starter motor, Fig. 2, is fitted on the

flywheel housing on the left-hand side of the
engine. It consists of a 4-pole series-wound mo-
tor. The pinion on the starter motor rotor shaft
is movable axially to obtain engagement with the
flywheel ring gear. The pinion is controlled by a

solenoid.

Fig. 1. Battery.

l. Negative terminal 6. Battery casing
2. Filling plug 7. Negative plate
3. Cell connection B. Spacer
4. Positive terminal 9. Positive plate
5. Protecting grid

the follou'ing main parts: battery, dynarno.
charging control, starter motor, ignition system,
Iighting antl signalling clevices and irrstruments.
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Fig. 2. Starter motor.
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Dynarncl
The dynamo, Fig. 3, is placed on the right-hand

side of the engirre and driven by a Y-belt frorn
the crankshaft. The dynamo is of the shunt type,

that is to say. the rotor and field wirrdings are

coupletl in parallel. The charging capacity of the
dynamo is regulatecl b1'- a charging control.

It 12 13 14 15 16 17 28 29 30

21 19 18

votvo
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Fig. 3. Dynurno

type AR 6

25. Key
26. Spring washer
27. Nut
28. Enil head
29. Oil seal rvasher
30. Spacing ring
31. Spring ring
32. Ball bearing

Dynamo type AR 7

t

I

27 26 24 23 22

1. Belt pulley
2. Spacing ring
3. Oil seal washer
4. Ball bearing
5. Spacing ring
6. Field rvinding
7. Stator
B. Pole shoe

9. Pole screrv

10. Brush holtler
ll. Brush spring
12. Brush

13, Terminal scren
14. Entl head
i5. Bushing
Ló. Lubricating {elt
17. Lubricating cup

IB. Protecting band

19. Screw
20. Commutator
21. Rotor
22. Screrv

23. Sealing l.asher
24. Enil head

I

T

1. Àdjusting rvasher
2. Loching ring
3. End heatl
4. Shaft
5. Engaging lever
6. Solenoid srvitch
7. Terminal stud

22.

24.

26.
)1

Text lor Fig. 2.

8. Main lead
9. Protecting band

10. Brush spring
11. Brush
12. Brush retainer
13. Enil heail
14. Rotor brahe

Stttrter tnotor

15.

16.

Bolt
Commutator
Fielil rviniling
Pole shoe

Rotor
Pole screlv
Stator

Spring
Spring
Pinion
Stop lvasher

Stop 'rvasher

Bushing

1t
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Charging control
The charging control, Fig. 4, is fitted on the

bulkhead. The charging control is of the variode

P 120

type, that is to say, current lirnitation is done by
rneans of a variode. In addition to the variode.
the charging control consists of a reverse current
relay and voltage control.

l0
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Fig. a|. Churging control.

I. Terminal, DF
2. Voltage control
3. [iut.in rela.v

4. Ierminal, Bf
5. Cut-in contact
6. Control contact

Ignition system
The igrftion system is of the batter-v ignition

type. It consists of the following main parts:
ignition coil, distributor, ignition leads and
sparking plugs.

trgnition coil
The ignition coil is placed on the left-hand side

of the bulkhead.
The purpose of the ignition coil is to transform

the battery voltage to high-tension voltage for
the sparking plugs. It consists of a core of
laminated metal around which is a winding of
heavy copper wire, the primary winding, and a

winding of fine copper wire, the secondary
winding. The primary winding operates with
battery voltage from the distributor contact
hreakers.

The other winding, the high-tension winding,
is connected to the centre terminal in the
distributor cap.

From there, the high tension clrrrent is distri-
lrrrted to the engine sparking plrrgs.

Di-qtributor
The distributor. Iiig. 5. is placed on the left-

hancl sicle of the engine ancl is driven from the
camshaf t.

The distributor ha,r t'lr'o separate electrical cir-
cuits, low-tension anrl high-tension. The low-
tension (battery voltage) is distributed to the
ignition coil by the contact breakers, the break-
ing function of ryhich is actuated by a cam
fitted on the distributor shaft.

The high-tension generated in the ignition coil
is distributed to the sparking plugs by the rotor
arm fitted on the rlistributor shaft.

Ï'he adjtrsturt,nt of the clistrilmtor in relation
to engine speed is regulated by a centriftrgal
gorlernor fitted rurrler the breaker plate. The
adjustment irr relation to loacling is controlled
by a vacuum regulator.

7. Resistance wR
B. Variode resistance
9, Resistance aR

10. Variode
ll. Terminal D+, 6l
12. Earth connection

10-3
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Fig. 5 Distributor.

3

1. Cap

2. Rotor arm
3. Contact breaker
4. Breaker plate
5, Breaher cam

6. Spring
7. Governor weight
B. Distributor housing
9. Vacuum regulator

10. Diaphragm
11. Link rod
12. Spring
13. Rubber seal

14. 'Washers

15. Flange
16. Capacitor
17. Disributnr shaft
lB. Felt packing
19. Screw
20. Flat washers
21. Insulating y'ashers

22. Spring rvasher
23. Nut
2,tr. Roil brush

voLvo
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Lighting
The lighting consists of two headlights which

have full and dipped positions, flashers and

parkirrg lamps, rear lamps and number plate
Iatrp.

The headlights are fitted in the rnudguards.
Thev are switched on and off by the lighting
srritch fitted on the instrument panel. Switching

Switches
The lighting switch consists of a combined pull

and turn switch.
The pulling motion is used for su,itching on the

vehicle lighting and the turning motion for
controlling the strength of the instrument
lighting.

The direction indicator switch lever is placed
on the steering column. The switch is provided
with automatic return. The headlight signal is

P 120

between full and dipped headlights is done by
means of the foot dipper switch fitted in the
floor.

The parking lamps are placed below the head-

lights and contain bulbs for the parking lights
and direction indicators.

The rear lamps have two bulbs for rear lights,
stop lights and direction indicators.

Fig. 6. Headlight

l, Àttaching screw for headlight insert
2. Full and ilipped headlisht bulb,

asymmetrical
3. Reflector
4. Glass

5. Sealing ring
6. Outer ring
7. Screw for outer ring
B. Spring
9. Outer casing

I0. Borgl
I1. Screrv for horizontal adjustment
12. Screry for vertical adjustment

VOTVO
26681

operated by means of the switch lever fittecl on

the steering column. Full headlights are switched
on by lif ting the lever towards the steering
wheel.

The switch for the windscreen wiper is provid-
ed with positions for full and half speed, and for
windscreen washing. The windscreen wiper func-
tions when the switch is pulled out the first and
second steps. The wintlscreen washer operates
when the switch is pulled out fully.

10-5
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P 120

Horns
The horns, Fig. Z, are fitted in front of the

radiator. One of these gives a Iow note and the
other a high note. Operation is by means of the
horn ring fitted on the steering wheel.

housing. The motor has t*o speeds which are
selected by nreans of the switch fitted on the
instrument panel. The windscreen wiper is self-
parking.

Direction indicators
T'ho direction indicators are of the flasher

type. These are fittecl at the front and rear. The
flashing action is causecl by an automatic unit
fitted under the insrrument panel. Controlling isdone by means of a lever untler the steering
rvheel, which operates a sltitch.

I-uses
The fuses consist of melt wires fitted or por_

celain plugs. 'fhe wire melts when the current
exceeds the value for which the fuse is intended.
The fuses used are rated at B and 25 u*0.. fn"
fuses are placed in a fusebox fittecl on tt'" lutt<-
head under the bonnet.

\flindscreen \{iper
The windscreen uiper, Fig. B, is driven by an

electric motor. The motor is connectctl to the
rviper blades by means of lirrk arms ancl a gear

Control lamps
- 

The charging control lamp shoulcl go out when
the eugine is mnning. This indicat", thut thu
dynamo is charging the battery. If the lamp
lights, this means that there i, u furlt in theOrluïo.At low engine speed (idling), it i, ,.or_
rnal for the larnp to light.

The oil pressure control lamp receives current
frorn the starting switch via the fusebox and is
earthed throrrgh a pressure indicator fitted on
the engine. Vhen the engine is mnning and theoil pressure norrnal, the connection beíeen theIarnp and engine frame through the pressure
indicator is broken. Vhen the 

-oil 
p""r.r." hu,fallen to a pre-deterrnined value, ,h" p."..r""

intrlicator closes the circuit and the tu_i lightr.
.The 

control lamp for the clirection irdi"rtor.
winks when one of the indication is in use. The
ccnrrol larnp for full heacllights lights up with a
weah blue glow when full headlight, u"" ,ïit"tr",I
on,

Fig_ T

L Diaphragm
2. Armature
3. Spring
4. Adjusting screw-s

votvo
26556

Horn.
5. Vinding
6. Breaker contacts
7. AMP connection
8. fron core

(

(

fnstruments
The speedometer is of the eddy current type

and is driven by a cable from the gearbox.

- 
The fuel gauge shows the amount of fuel inthe fuel tank. The frrel gauge is controlled by aIevel irnpulse unit Íitted in the fuel tank.

10-6

Fig. 8. Windscreen uiper.

voLvo
23217



t

Battery
Removing

I Remove the cable terminals from the
battery terminal studs. Use a puller if the
cable terminals are stuck to the terminal
studs.

2, Unscrew the nuts for the securing bar, and
lift up the battery.

3. Clean off the battery with a brush and rinse
it \rith clean, lukewarm water.

4. Clean the battery shelf and cable terminals.
'Use a special steel brush or pliers for the
cable terminals.

Fitting
1. Place the hattery in position. Ensure that it

is turned the right way round. Fasten the
battery with the securing bar and nuts.

2. Tighten the cahle terminals onto the termi-
nal studs. The negative terminal stud of the
battery should be connected to earth.

3. Coat the cable terminals and terrninal studs
with vaseline.

votvo
26526
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Maintenance ancl charging
directions

In orcler for the hattery to function satisfac-

torily, it must be in good order. The first
condition for this is that the acid is maintained
at the specified level ahove the plates. If the acid
level is allowed to fall below the upper edge of
the plates, it is not possible to utilize the full
capacity, since only that part of the plates sur-

rounded by acid can take part in charging and
clischarging. Ensure that the acid level corues 5

tnrn (8,/ro") abore the upper edge of the spacer.'

between the plates. Measuring is done rvith a

glass tube. If the level is too low, top up rvith
distiiled water as necessary.

Use a filling flask as shown in Fig. 10.

NOTE. On no account rrust hattery acid be used

for this topping-up.

voLvo
26541

Fig. 10. Topping-up with distil.led water.

Ensure that the batter-v is secured finrrly in
position. The filling plugs, conncctions anrl cable

terminals shorrld he well tightcned. The cable

10-7

t

e

e

Fig. 9
1. Securing bar
2. Positive leatl

Battery.

3. Filling plug
4. Earth lead
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Fig. 11. Cheching specilic gra.-ity ol acid.

terrninals should be coated with vaseline. If the
hattery is found to be in a discharged condition
nr the specific gravity of the acid has fallen to
1.23, the battery must be lifted out and charged
at a charging station. The specific gravity of the
acid is measured with a hydrometer as shown

in Fig. Il.
If the battery has to be removecl for the above-

rnentioned reason, it should be lifted out and

washed and rinsed externally with clean water.
If the cable tcrrninals bind on the studs, they
should be pulled off with the special puller as

shown in Fig. 12.

Only direct current can be used for charging.
Alternating current will ruin the battery.

Connect the positive cable of the charging
device to the positive terminal stud of thebattery
and the negative cable to the negative terminal
stud, ensuring that good contact is obtained.

Unscrew the filling plugs and check the acid
level. If this too low, top up with distilled water.

NOTE: On no account must batterv acid be used

for topping-up.

The filling plugs mrrst be removed while charg'
ing is taking place, as otherwise the battery canbe

damaged by the pressure generated. Switch on

the charging device and adjust the charging

current to that stated in the specifications.
Do not use a naked flame in the charging room

or in the vicinity of a battery. The gases generat'

ed are extremely inflammable, causing a great

risk of explosion.
When the specific gravity of the acid has risen

to 1.28 and does not rise any further during the

last two hours of charging, the battery is fully
charged. The voltage of the individual cells when

charging is completed should be approx. 2.6

vo lts.

If the specific gravity mentioned above cannot

be reached but remains constant at a lower value

in spite of several hours charging at the

prescribed current, the specific gravity should

be adjusted to I.28. This is done by sucking out

voLvo
26540
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Fig. 12. Remooing battery cable terminal.
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a certain quantitv of the electrolyte and replac-
ing it with batterv acid having a specific gravity
of 1.36. Charge for a further half hour in orcler
to mix the electrolyle and acid properly.

If the specific gravity of the acid is higher than
l.28 l.hen charging is completed, this is adjusted
bv filling up with distilled water after a certain
arnount of the electrolyte has been sucketl nut.
After filling up, always check that the level is
c orrect.

When the llatter-v is frrlly charged, charging is

tliscontinued. Screw in the filling plugs and rinse
the battery externally with clean water.

Fig. 13. Cleaning buttery L:oble terrninal.

P 120

When fitting the battery into the vehicle,

ensure that it is properly in its position. that the
cable tcrminals are cleaned and carefully tight'
ened and then coated with vaseline. The best way

of cleaning the cable terminals is with a special
pair of pliers as shown in Fig. 13.

In order to obtain an idea of the condition of
the battery under loading, it can be tested with a

cell tester. During 10---15 -"econds discharging.
the voltage must not be less than 1.6 Y per cell
and the variation not greater than 0.2 Y.

The specific gravity of the electrolyte at 15" C
(60" F) and at various charging c<lnditions of the
batter.v is as fc,llows:

charging condition '1"""Ï1".:1Ï'*of electroÍyte

Fully chargetl (1/r) 1.25
Three-quarters charged (ts/+) L.21

Half-charged (1/z) L.2l
Quarter-chargecl (1ir) 1.16
Discharged (0) 1.12

Starter motor
Removing

1. Renrove the cable ternrinal frorn the batterv
negative terminal studs.

2. I)iscorrtrect the leads fronr the starter rlotor.
3. Unscrew the Lolts rvhich hold the starter

nlotor to the fl,vu.heel housing antl lift it off .

4. Wipe off the startr:r: rrrotor externally rvith
a piece of cloth soakeil in petrol.

Fis 14. Starter motor fitted.

voLvo
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1. Battery lead
2. Control lead

10-9
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Fitting
Fitting is camied out in the reverse order to

removing. Tighten the bolts evenly, but not too
tightly. Connect the Ieads carefully.

Measures to be taken before
dismantling

If the starter motor shows signs of not
functioning satisfactorily, or perhaps not at all,
first make sure that it is not the battery, Ieads,
§tarter contact or solenoid that are out of order.

If the trouble is Iocalized to the starter motor.
remove it.

Before dismantling is started, it is important to
carry out correct testing. Reliable instruments
must be available if the results of the test are ro
be of any value.

Testing is carried out as follows:
Place the starter motor on a test bench and

remove the protecting band.

Connect the starter motor to the correct
voltage. The starter motor housing is connected
with the r:egative connection. If the starter
motor functions without any signs of shorting or

stiffness when the current is connected, testing
is continued. Connect llp a voltrneter/am_
meter to a 500 A shrrnt. Hold a revolutiorr count-
er against the shaft end of the rotor. Connecr
the current and read off voltage, anrperage and
revolutions. Also watch the brtrshes anrl conr-
mrrtator. Make a note of the values arrcl observa-
tions. Compare the valrres lvith'those given in the
specifications for al urrloatlecl starter rnotor,
The following reasons can now be estalrlishetl:

1. Low revolutions
and Iow
amperage.

2. Low revolutions
and high.'
amperage.

3. Heavy sparking"
Iow rntation.

4. Bxcessive move-
ment of brushes

10-10

Fig. 15. Starter motor. principle d.iagrcrm,
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Excessive resistance caus-
ed by dirty commutator?
woru brushes or poor
spring prcssLrre.

S,h orting in field windin gs.
The rotor rlrags agairst
the pole shoes due to
\rorn bearings or bent
rotor shaft.

Low spring pressure due
to worn bmshes or fatigu-
ecl brrsh springs. Shorting
or partial breakage in ro-
tor v'inding.

Poor spring pressure or
o ut-of-rourrd corxrnutator.

L

I
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ltig. I6. Renutt:itr.g àrrrs/tes.

I)ismantling the starter motor
Dismantling the starter motor for overhaul

(cleaning and lubricating) or repair, is done as

f ollows:
1 Remove the protecting band.
2. Lift up the spring brushes and remove

these, see Fig. 16.

3. Mark tho position of the front and rear end

heads in relation to the housing.
4. Remove the screws which hold together the

ahove-mentioned main parts of the starter
motor. Lift off the rear end head with rotor
brake together with the housing after the
lead betrveen the control solenoid and
housing has been removed.

5. Lift out the rotor with pinion frorn the
pinion housing, see Fig. 17. This can be

voLvo
24601
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Fig. 18. Pinion, locking ring and nut.

l. Stop ring, inner 2. Locking ring
3. Stop ring, outer

dorre after the pivot screw for the solenoid
engaging fork has been removed.

6. Remooe the stop rvashers on the rotor shaft.
The thin rvashers (axial adjusting washers)

and washer 3, Fig. 18, are removed by
pulling straight off the shaft. The thick
washer 1, Fig. 18, is first knocked in 5-B
rrrrrr (about 1lt") ol the shaft so that the
locking ring 2. Fig. 18, can be removed,
after u'hich the u'asher is pulled off the
shaf t.

7. Rernove the rotor brake frorn the rear end

head.

8. Blol' the starter motor housing and field
rr-inding with rotor clean from clirt and

dust. Vipe off with a piece of cloth soaked

in petroi. Note. Petrol urixtures such as

bentyl must not be used since this can

dissolve the insulation.

T,Wf
Fíg. 19. Rentooing th.e control solenoid,

t

e

e

tr'ig. 17, Remouirtg pinion arud rotor.

10-11
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fi-ig. 20. Tuning the connnututor

Fig. 21. fuIeasuring rotor with dial ind,icator
gatLge.

VOLrc
at5q7

I-ig. 23. illillilry grooDes

Ïnspecting

B,raurine the rotor for ruecharrical darnage such
as a bent or worn shaft" scoretl cornrnrrtator anrl
damaged windings. If the rotor shaft is bent or
worn, the rotor should be replaced. Orrly irr ex-
ceptional cases should the shaft bc straighterrecl,
ald this must be done in a press.

ff the cornmrrtator is scnred or unevcrrly lvoru,
it should be turnecl, see Fig. 20. \Vhen doing so, a

special chnck should he uscd, see t_[re figure. Tahe
srnall cuts every tirne so that no rtore rnaterial is
renrovcd than is necessary. If too large crlts are
taken, the insulation arrd larninations carr hr
darnagetl.

T'he cornnrutator shorrld ht. chcclied u,,ith a «lial
indicator garrge after turning as shown in !-ig. 21.
A. radial thro.n, of 0.003" (0.08 nrm) can be consi-
derecl perrnissihle. The insrrlation bct.n een the
laminations shorrld be rnillecl dorvn 0.4 (0.016")
below the surface of the larrrinations see Figs. 22
anrl 23. This rvork is carrierl out in a special
apparatus, or if one of these is not available. with
a ground-off hacksaw blacle.

Exarnine the rotor for shorting by placirrg it in
a growler machine, Switch on and hold a hachsaw
blade a few rnrn from the rotor. see Fig. 2,1. If the
blade vibrates in any position when thc rotor is
rotated, one of the following faults can Lre the
reason: shortirrg through the rotor frarnc. short-
ing in the cornrnutator or between the wintlings.

Shorting to the rotor frarne is testerl rvith the
lrelp of prods anrl a test Ianrp.

Exanrine the housiug antl field rvinding for
damage caused by the rotor. Test that the fieltl

23069

A Faulty grooving

10-12
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B Correct grooving
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Fig. 26. Testing the brush, holders.

e rvirrding is not carthed by connecting the contact
points to the housing and field winding as shown
in Fig. 25.

If the lamp lights, the winding or lead-through
in the housing is tlamaged. Ensure that the
hrrrshes clo not lie against the housing. Rernove

the lead-through in the housing and test again. If
the lamp continues to light. the field is earthed.
ln this case, the fiekl r+.inding rrttst be removed.
See untler "Replacing the field t'inding".

Exarnine the end heacl brush holders. If any
of these parts are clamaged or excessively worn.
tlrey rrnrst be replacecl. A bearing clearance of up

to 0.12 nrrn (0"005") can be consiclerecl as per-
missible. See under "Fitting the self-lubricating
bushings". Check that both the positive brush
holclers are not in contact H.ith the end head.

see Fig. 26.

Brushes which are damagerl, scored or worn
down rnore than halfway, must be replacecl.

Clreck t]re spring pressrlre by rneans of a spring
balance which is hooked into the spring, see Fig.
27. The force necessary to lift the spring frorn
the brush should lie between the values givcn in
the speoifications. If there is any cleviation in the
values, the springs concerned should be replaced.

Exarnine the pinion honsing. Test the bearing
on the shaft. Clearance shorrltl not exceeil 0.12

mm (0.005").
Inspect the other parts and replace any which

are darnaged or worn. 'Ihe locking rings should
alrvays be replacecl with new.ones, since when
being removecl they nray have heerr tlarrraged or
Iost their tension.e

e

Fig. 27. Ohecking tlte brush. spring tensiont-iyt,. 25. 1'e.srirtg tlte lieltl uind,irtg

voLvo
21802
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Fig. 21. Tcsting tlre rcttor.
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Fig. 28. Fitting the rotor bruke.

Assembling the starter motor
1. Fit the rotor brake in the rear end head,see

Fig. 28, and the lead between the positive
brushes.

2. Fit the starter pinion on the rotor shaft and
then place on washers and locking ring as
shown in Fig. 18. Lubricate the rotor shaft
in accordance with the instructions in Fig.
35.

3. Assemble the rotor and pinion housing and
place the engaging arm in its position round
the starter pinion. Then fit the solenoid
switch on the pinion horrsing and place in
the pivot screw.

4. Lubricate the starter pinion and engaging
arm with heat-resistant hall bearing grease.

5. Place the housing on the rotor arrd fit it into
the end head following the guide pin or
marking. Place the rear end head onto the
rear shaft end of the rotor and secure it in
the correct position with the screws which
run through. Turn the rotor and check that
it rotates easily. Measure the axial clear_
ance and compare this with the specifica_
tions. Lubricate the shaft end and bushing.

Control solenoid
If the control solenoicl does not function. first

check that the battery is in good condition. If
there is no fault with the battery, connect a leacl
between the battery positive terminal and the
control solenoid contact screw for the control
lead. If the control solenoid still does not engage
the starter pinion and rnain current" it shoulcl be
rernoved frorn the starter rnotor, lf, on the other

Fig. 29. Testing the controt ,o?"oo1|3.'.0

lrand, it engages satisf actorily, examine thr:
starter switch and leads.

'When 
the control solenoid has been rernovecl,

it should be wiped clean. Then press the arma-
ture in several tirnes and test again by connecting
it to a battery. If it still does not furrction" the
coil must be rneasured and the values obtained
should agree with those in the specifications. A
faulty control solenoid shorrld be replaced.

Before the control solenoid is re-fittecl. the
distance "a" Iletween the centre line through the
pivot stud in the engaging forks antl the attach-
ing flange should be cheched when the irorr core
is ftrlly withdrawn, see Fig. 30. After the tlistancc
has been adjrrsted and the Iockrrrrts tightened, the
distance "a" is checked again, 'fhe nrrt antl fork
stud are then locl<ed with sealing paint.

Concerning the distance "a",see specifications.

wlw
?r 5?2

Fis. 30. Adjustirtg rJistance lor solen,oid, fork,

Replacing the brushes

If the brushes are damaged or worn down
rnore that halfway, they must be replaced.

When replacing the brushes, the starter motor:
should be removed from the vehicle and cleanecl
externally.

CI
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Bnrshes are replaced with the starter motor
assernbled. The Iead frorn the brush is discon-
nected and the brush spring lifted with a hook,
after which the bnrsh is removecl from its holder.
The new brush is slid down into the holder and

secured with the screw.

Replacing the field wincling

1. If the starter motor has not been dismant-
led, this must be done. Follow the intruc-
tions under the heading "Disrnantling".

2. Mark the pole shoes ancl pole housing in a

stitable rranner so that the-v corne in the

same position when assembling.
3. Place the stator in the hokling device as

shown in Fig. 31. (Bosch EF AV 9) and
rlnscrew the pole scre\rs.

voLvo
24291

Fig" 31. Holding deuice lor remooing the tield
winding.

P 120

4. Before fitting new field coils, these should
bo warmed slightly. Then place the pole
shoes in position in the field coils and slide
them into the stator. Tighten the pole

screws slightly. Press in a suitable drift (for
measurements, see Fig. 32). Set up the
stator in the holding device and tighten the
pole shoes.

5. Press out the drift with a press. Check the
field winding fitted f or breakage and

shorting.

o

voLf/O
21217 12+2 MM

Fig. 32. Press drilt ( storter tnotor EGD ).

-0.01 
(-0.004" )

-0.06 
(-0.0023")

D-66.1 nrm (2.602")

L:85 mm (3.346")

Fitting the sel{-lubricating bushings

The self-lubricating bushings are only worn
insignificantly during operation if the bushings

are lubricated in the correct manner. If lubricat-
ion is neglected, the bushings dry out, with the
result that they are worn quickly.

For replacement purlJoses, bushings are sup-

plied ready-machinecl to suitable dirnerrsions.

When being fitted, the bushings should not be

machined internally or externally since the pores

can then be partially blocked up, resulting irr

redrrced lubricating capacity.

10-15
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Replacing the bushings

1. Press, knock or pull out the worn bushing
with the help of a suitable tool. Special
tools for the brush holder end head are
shown in Figs. 33 and 34.

2. Clean the hole for the bushing and cut away
any brrrr.

3. Press in the new bushing with the help of a

ï?lY,o

Fig. 33. Tool f or remouing bushing.

Measurement ancl tolerance table for bushings.

Hole diameter for
bushing

suitable drift. The guide diameter of the
drift shonld correspond to the internal
diameter of the brrshing after it has been
pressed in. If necessary, a srnoothing drift
can be pressed, through the bushing.
Concerning recomrnendations for bush sizes
and drifts" see the table below.

I\OTE. Before a self-lubricating bushing is
fitted, it shorrld lie in thin oil for at least 30
rninu tes.

voLvo
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Fig. 34. Busling tool litted in encl head,

Starter motor Bosch EGD 1/I2 AR 37
Tool (Bosch)

Pressing.in
dri{t

Smoothing
drift

Drive bearing
Commutator bearing
Starter pinion

15.8 +0.02?
r6.15+0.018

l4+0.018

Diameter and length for
bushing when pressed in. Puller for bushing

Use Bosch lubricant (or corresponding)
in accordance rvith
the folloruing designations:

EFAL 3

F,F 2649/r
EFAL 3

Lubricating scheme for starter
motor

volvo
24953

Fig. 35.

Grease the rotor brake springs lightly.
Place the bushing in oil for 30 minutes
before fitting.
Grease the adjusting rvashers and shaft
end lightly.
Àpply plenty of grease to the rotor brake.
Apply plenty of grease in the groove.

Grease the flange sleeve and coil spring
lightly.
Grease the shaft end and cams lightly.
Grease the adjusting nashers lightly.
Place the bushing in oil for 30 minutes
before ïitting.
Grease the pins and their bearing points
Iightly.

1. Et lv B.

2. OLI v 13.

3. Ft Iv 8.

5

4. Ft lv 8.

5. Ft Iv B.

6. Ft 1v B.

7. Ft lv B.

B. Ft 1v B.

9. Ol1v13.

16

t5
12

o

12+0.{t27
r2.46+0.043

12+0.018
EFAL 1

I0-T6

Lubricating scherue lor starter motor

'1 i ril

, 
I i',:l

i:ii,ii
' :l iii,i
,iiirl{
. r l1i:
' ,ti:i.

EFAL 2

EF 2649

EFAL 2

10. Ft lv B.



Testing the starter motor
After the starter motor has been assembled, it

should be tested before fitting to the vchicle.
Carry out the rnechanical tests first. Measrrre

the friction torque of the rotor brake and the
free-wheeling torque of the pinion, together with
the brush spring tension and rotor axial clear-
ance if these have not been checkecl previouslv.
After these tests, the elcctrical tests shotrld lre
carried out.

First test tlre starter motor unloaded against
the values given in the specifications. After this
test, the starter motor pinion is locked by con-

necting to a lever which is securetl. Read off the
voltage and current and compare with the speci-
ficatiors.

Dvnamo

Removing

1. Remove the cable terminal from the bat-
tery negative terminal stud.

2. Disconnect the leads from the clynamo.

Fig. 37. Drnruno. PrinciqtLe tliugrant.

P 120
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I'ig. 36. l)ynarno connections.

1. Lubricating cup (only on 2. Dynamo Df
dy'namo type AR 6) 3. Dynamo field, DF

4. Earth leail

voLvo
zr 52t
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3. Disconnect the stay for tensioning the V-
helt and lift off the Y-belt.

4. Remove the two bolts which hold the
dynamo to the engine and lift it off.

5. Wipe off the dynamo externally with a

piecc of cloth soahed in petrol.
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l\{easures to be taken
hefore removing and dismantling

If thc clynarno does not charge, or if there is
reason to suspect that is not producing sufficient
current, or gives off excessive current or voltage"
it nnrsI be ascertained whether the fault lies in
the dynamo itself or if the charging control ancl

leads are out of order.

First check that the connection from the bat'
tery to the relay terminal marked 5I B -l- is in-
tact. This is done with a voltmeter. The volt-
ilreter is connected between the relay terminal B
(51 B +) and the chassis. The voltage here rnust
not be less than the battery voltage. If the volt-
lneter gives a poor reacling, the leads and contact
points mtrst be exarnined. If the voltrneter gives

no reading at all, this indicates a breakage in the
sysÍeln.

If there is no fault, the following tests slrould
be carried out on the dynamo. The leads on the

dynarno are disconnected. The field terrninal
(Dtt) is connected with a lcad to the dynamo
frarne and a voltrneter connectecl between the
dynarno current terminal (D f ) and the dynamo
frarne. The engine is started and the speed in-
creased from idling up to about 2000 r.p.m.
tluring which time the voltage should rise in
proportion to the increase in engine speed. Then
go back to idling speed and disconnect the earth
connection of the field. The yo'lttreter should
then return to 0. If it does not do so, this rreans
tlrat the field is earthed insitle the dynamo,
carrsing the charging control to be put out of
function with the result that the dynamo will
hurn out. The test can also be carried out as

follows: disconnect the dynamo leads on the
charging control. The field lead is earthed and
the engine speed gradually increased during
which tirne the other lead from the dynarno is
brought into contact with the charging control
frarne a few tirnes. Heavy sparking should then
occur when contact is matle between the lead and
the charging control frarne.

Contact between the charging control frame
and field winding should then lre broken and the
rnain lead brought into contact with the charging
control frame again, when no sparking must
occur. If so" this indicates that field is earthed
inside the dynamo.

If there is no sparking. or if the voltrneter does

not give a reading, this means that the dynarno is

faulty and must be removed.

Exanrirring lhe clvnamo

-A.fter removing, the clynamo should be cleaned
externally with petrol or similar. The protecting
band for the brushes should be removed and the
dynamo placed on a test bench. The testing to be

carried oLrt now is done to establish the type of
fault in the dynamo and it is most important that
testing is carried out correctly and with reliable
instnrments.

The dynarno field terrninal is connected to the
dynamo frame and this connected to the battery
negative terminal. The positive terminal on the
battery is connected in series with an ammeter
to the dynamo output terrninal.

The dynarno should then run as motor at a low,
even speed. If not, see the follor.ing fault-tracing
scheme.

Current low, rotor Brushes worn or bind in
stationary. tlreir holders and do not

reach down to the corr-
nrutator.

Current low, rotor
rotates slowly.

Current lrigh, rotor
sta tionary.

Currcnt lrigh, rotor
rotating.

Excessive moyement
of bmshes and
heavy sparking.

Poor contact hetween the
brushes and commutator.
Breakage in rotor winding.

Shorting in the rotor.
Breakage or shorting in
tield. A bearing has seized.

Scored or burnt comrnuta-
tor. Binding bearings.
Excessive brush spring
pressure.

Out-of-round or burnt
cornrnutator.
Darnaged bmshes.

Dismantling
Dismantling the dynamo for overhaul (clean-

ing and lubricating) is done as follows:
I. Remove the protecting band if this has

been re-fitted after testing.
2. Disconnect the brush connecting leads. Lift

up the pressure anns or springs for the
brushes with a hook and pull up the brushes
as shown in Fig. 38.

r 0-18
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b'ig. 3E. Rernoring the brushes.

3. Rernove the screws which hold the dl,namo
housing and end heads together after having
first disconnected the connecting bar as

shown in Fig. 39.
4. Lift off the rear entl head with brush

holders.
5. Lift the rotor out of the housing.
6. Place the rotor in a vice but do not tighten

too hard (use copper jaws). IJnscrew the
nuts for the helt pulley and pull this off.
Use a suitable tool as shown in Fig. 40.
Remove the Woodmff key.

7. Remove the front end head from the rotor.

voLvo
2{E10

I' I lrr
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f ig. 40. Rern.aring the belt pulley.

B. Pull off the ball bearing with a srandard
p uller.

9. Blov the dynamo housing with field
winding and rotor clean from dust and dirt.
W:ipe with a linen rag soaked irr petrol.
I\ote. Spirit mixtures suclr as bentyl rnust
not be used since these can dissolve the
insulation. \[ash the other parts, except
for the brushes, in clean petrol.

Inspecting
Iixamine the rotor for rnechanical damage

such as bent or rtorn shaft, scored cornmutator
ancl damagecl or loose rotor winding.

A shaft l.hich is only slightly bent can be
straightenecl in a press, but this is not recom-
mendecl. It is preferable to replace the rotor.

If the cornrnutator is scored or unevenly worn,
it should he turncd. Vhen turning, a special
chuck shoulcl be used. The greatest care rnust
be observed. Tahe small cuts each tirne so that

l'ig. 11. 'I'urning the t.otnntut(torFig. 39. Remooiltg the connecting bar

10-19
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Fig. 42, Measuring tlte commutator with díal
indicator gauge.

no rnore rnaterial than is absolrr.tely necessary
is rernoved. If too large crrts are taken, this can
darnage the insulation and laminations, Ensure
that rro object touche.q the rotor or wintling
during turning.

After turnirrg, the comÍmtator should be rnea-
sured with a dial indicator galrge as shown in
Fig. 42. A maxiurum out-«rf-roundness of 0.013
rnm (0.0005") car. be considered permissible.
The insulation between the larninations should
be millecl clown 0.8-1.0 mrn (0.032-0.039")
below the surface, see Fig. ,13. This is rlonc irr a

special apparatus, or if one of tlrese is rrot
available with a grorrnd-off hacksaw blade.

Examine the rotor both lref ore and af tcr
turning by placing it in a growler. Switch on the
current and hold a hacksaw blatle close to the
rotor, see tr'ig. 44. If the blade vibrates in any

voLvo
24852

Fig. 44. 'l'estittg thc rotor.

position when the rotor is turnecl round, one of
the follnwirrg faults can be the reason: shorting
lo rotor frame, shorting in commutator or
windings.

Shorting between the uirrdings can be dc.ter-
rnined by holding the resistance prong against
the commutator as shown in Fig. 45.

Switch on the current ancl adjrrst the rheostat
while turning the rotor backwards and fnrwards,
until the highest reading is obtainecl on the rneter.
'.Iurn the rotor (the prong rnust he held still) so

that the next pair of larninations comes opposite
the prong and hold this against these. If there
is no fault, the reading should be the same for
all the other larninatiorrs. A rotor coil with
slrorting lletween the rvindilgs shorvs a low
readirrg antl a coil with breakage. no reading
at all.

Fig. 43. Milling the grooaes

10-20

Fig. 45. !l[eosu,ri,ng the ror.or.
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Fig. 46. 'l'esting tlrc stttor.

Shorting to the rotor hody is tested with the
help of test prods ancl testing Iamps as shown in
Fig. 46.

Examine the housing and fielcl winding for any
damage which could be causecl by the rotor. Test
that the field winding is not earthed by connect-
ing the contact points to the field terminal and
housing.

If the larnp lights, this indicate-" shorting
between the field winding antl horrsing, Unscrerr.
the fiekl leacl-through and test again. If the lamp
still lights, this inclicates that the fielcl winding
is in contact with the horrsing. The winding must
then be removed. Concerrring this, see under
"fteplaciug the fielcl winding".

voLvo
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Fig. 47. Grinding-in the. brushes

P 120

Internal faults in the field coil can he deter-
mined by measuring the current consumption of
the coils. This is done with an ohmmeter or a

volt-amrneter. If the latter instnrmerrt is rrsed.

conversion must be done in accordance with
Ohm's law.

Examine the rear end head with brush holders.
If any of the parts are damaged, they must be
replaced. Test that there is no shorting between
the positive hrush holder (insulated) and the end
head.

Brushes which are damaged or worn down
rnoro than halfway must be replaced. Bmshes
u.hich are scored or have poor contact with the
comrnutator can be ground-in with sand paper
gauge 00 or 000 as shown in Fig. 47. Test the
strength of the brush springs by fitting the end
head on the rotor and connecting a spring
balance to the movable arm or spring, see Fig. 48.
The force necessary to lift the arrn or spring
shotrld agree with the values given in the
specifications. If there is any deviation, the
spring must be replaced.

Cbeck the bearings. The ball [rearings shoulel
rotate easily lr.ithout any noticeable play.
Darnaged or worn bearings rnust be replaced.

24ö60"

Fig. 48. Measuring the brush, pressure.

Assembling

1. Fit the stop ring and sleeve, if there is one,
on the shaft.

2. Place the inner cover with any felt ring on
the shaft. Lubricate the bearing with heat-
resistant ball bearing grease and then fit it.

3. Place the front end head on the shaft and
hearing and screw together the end head
an«l cover.

10-21
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,X. Drive in the key and press on the belt
pulley. Place the rotor in a vice. Do
not tighten too hard as otherwise the rotor
carr be deformed. Fit the spring washer
and nut.

5. Place the rotor in the housing and ensure
that the guide pe g comes in the right
position.

6. Place the end head on the shaft, adjust in
the guide peg, and screw in the two screws
which hold the dynamo housing ancl end
heads together. Check that the rotor turns
easily. Fit the bmshes to the holders in
the rear end head.

7. Connect the bar for the main current to the
positive brush, see Fig" 39.

Replacing the brushes
If the bmshes are damaged or worn down more

than halfway, they rnust be replaced. This can
usually be determined by the fact that the
dynarno ceases to charge. Remove the protecting
hand and inspect the bmshes ancl commutator.
If it is seen that the above-rnentioned fault can
be the reason for no charging, the dynamo
should be removed.

Carefully wash or wipe the dynamo externally
with a piece of cloth soahed in petrol.

'fahe out the brushes by removing the con-
nection at the brush holder, lifting up the bnrsh
spring and pulling out the brush with a pair of
pliers as shown in Fig. 38. If the commurator
is scored or unevenly worn, the dynamo must
de dismantled and the commutator turned.
Concerning this, see under,,Dismantling, inspect_
ing and assembling". PIace in the bnrshes. en_
suring that the correct types are usecl, and fit
the protecting band. If there are dynamo testing
devices availahle, it is advisable to test the dyna-
mo bef,ore re-fitting it into the vehicle. Concer_
ning this, see under "Testing the dynamo,,.

Replacing the field winding
(Alternative to the method described on page I5)
1. If the clynamo is not disrnantled, proceed in

accordance with points 1 to S under the
heading "Dismantling,,.

2. Place the dynamo housing in a v_block as
shown in Fig. 49. Press down at the same

wLm1r!lQ

Fig. 49. Rernouing the fieltt uintling.

tirne as turning the wrench. As a rule, the
screws are tightened very hard. Therefore
ensure that the screwdriver head fits well
into the slot in the screw and is sufficientlv
wide.

3. Vhen both the screws have been slackened,
the housing is lifted off. Screw out the
screws with an ordina,ry screwclriver.
Rernove the cable lead-through in the hous-
ing and lift out the windings and pole shoes.

4. Fit the new field winding in the housing.
Use the same der.ice for tightening the
screws.

5. Connect the cables at the lead_through in
the housing. Test for earthing.

6. Assemble the other parts of the tlynamo.
See uncler the heading ,,Assernbling,,.

Testing the dynarno
Before the dynarno is re-fitted into the vehicle.

it should be tested. Place the dvnamo on the test
bench and connect the volt-ammeter.

I'irst run the dynamo as motor for a short
while. Ensure that the dynamo has the correct
polarity negative to frarne. Make sure that the
current consumption of the dynamo is normal
and that it runs evenly and quietly. Then start
the drive motor, check its direction of rotation
and ensrlre that the dynamo produces the
necessary voltage .at the speeds me.rtioned in the
specifications. Check that there is no sparking
on the commutator and that the brushes do not
jump.

L0-22
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Fig. 50. Dyruamo lubricating scheme

A Bearings lubricated .with grease,

Bosch Ft I v 22 or corresponding.

Lubricating instructions
Dynamos with hall bearings at
both ends

The ball bearings should be cleaned with rvhite
spirit ancl lubricated with ball bearing grease.

See the dvnamo hrbricating scherrre, Fig. 50.

Dvnamos with ball bearing

and brrshing
I'or the ball bearing, see above.

Bushing: The lubricating cup on the commu-
tator end of the dynamo shoulcl be filled with
engine oil every 10,000 krn (6,000 miles). Lubri-
cating is done with an ordinary oil can. A lrressure
oil can nrlrst not be used.

NOTE. A nerv bushing should lie in an oil bath
for at least half an hour before being fitted.

Fig. 51. Charging control terminals.
1. Dynamo field DF 3. Dynamo Df
2,. Earth leail 4. Battery B-f-

P 120

Fig. 52. Wiring diagram, lor charging corutrol.

1. Field winding 5. Yariode resistance
2. Yarioile 6. Cut-in contacts
3. Voltage winiling 7. Regulating contacts
4. Current winding

Charging control
Removing

1. Disconnect the lcads on the charging
control.

2. Iternove the charging control f rom the
bulkhead.

3. Wipe off thc charging control externally.

Fitting
L If the charging control has to be replaced,

check that the new one is of the correct
type.

2. Screw the charging control onto the wheel
housing.

3. Connect the leads as shown in Fig" 51.

voLvo
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Fig. 53. Ad justittg the ,rtt-irt toltage
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Adjusting the charging control
Reverse current relay
Cut-in ,.-oltage

A voltmeter is connected over I)ï on the
charging control and dynamo frame. The engirre

is started and the speed increased while watching
the voltrrreter.

The reading should first increase and then fall
back to 0.1-0.2 Y, when the reverse current
relay cuts in, after which it should remain still.
The reading given by the voltmeter up to the
point when cutting-in takes place is known as

the cut-in voltage.
This should be compared with the value given

in the specifications and any necessary acljust-

ment carried out.
Adjusting is done by increasing or decreasing

the pressure of the spring which influences the
relay armature, If the spring pressure is recluced,

the cut-in voltage will decrease ancl vice versa.
Rough adjusting is carriecl out as shown in

Fig. 53, and fine acljusting as shnwn in Fig. 54.

Reuerse current
An amme ter is connected in series with B * on

the charging control and the lead to the battery.
The speed of the dynamo is increased until the
arrrneter shows a reading. The speecl is then
reduced gradually. The ammeter neeclle will go

dowrr to zero and then over to discharge. After
this, it will suddenly go up again to zero. The
reverse current is read off at the turning point
of the needle before it returns to the zero

position. The relay has cut out when the needle
returns to the zero position. The reverse current

Fig. 55. Rough adjusting the roltag,e control.

shorrld lie between the values given in the
specifications.

If the reverse crrrcflt is too low, the bend of
the contact spring stroulcl be lessened by bending
the contact yoke of the cut-in contact. It may

be necessary to file off the pole pin slightly. If
the reverse current is too high. the bending of
the contact spring must be increasecl. Check the

cut-in contact gap and acljust this if necessary,

After any adjusting. check the crrt-in voltage
again.

Voltage control
f)isconnect the connection B r on the charging

control. Connect a voltrneter between B * and

tho charging control frame and increase the
dynarno speed gradually.

As soon as voltage control has begun, that is to

say, when the voltage does not increase further,
the control voltage should be read off. The con-

trol is adjusted by bending the support lip for
the spring tongue as shown in Fig. 54, so that the
spring tongue is corrrpletely unloadetl. Af ter
this, a rough adjustment is made by bending the
relay angle piece as shown in Fig. 55. If the
angle piece is bent dowrrwards, the voltage is

increased and vice versa, Rough adjustment
should lie about 1-2 Y lower than final adjust-
ment. This is done by bending the support lip
upwards so that the spring tongue is tensioned,
see Fig. 55. Use special tool Y 397 (Robert Bosch,

Stockholtr).
fncrease and decrease the speed a few times

and ensure that the control is correctly adjrrsted.

214 31
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Fig. 54. b'ine atljusting the r:oltuge control"
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I\TOTE. This adjustnlent must he done after the
dynamo has reachetl full operating temperatnre,
that is to say, at least 12 minutes after the engine
has been started frorn cold.

Checking the variocle under
loading (cold dynamo)

Connect an amrneter between B * antl the live
lead, and connect an adjustable loading resistan-
ce of suitable size between the battery sicle of
the ammeter antl the frame. In addition, a volt-
meter should be connected between B f ancl
frame.

fncrease the speed and note the meter reacl-
ings. Adjust the Ioading resistance so that a
loading cnrrent : I rnax. is obtained. Check
the control voltage under loading.

Run the engine at the above loading. After
about 2-3 minr.rtes the cprrent valtre must not
be higher than 2/g of the rrrax. current starnped
on the dynarno (1 rnax.). If the loading does not
fall, this indicates a fault in the variode, so tlrat
the charging control must be replaced.

Since the effect of the dynamo is very high,
great demands are placed on the condition ancl
tension of the tlrive belt. Before carrying out any
work on the charging control and dvnamo"
therefore, always check that the bclt is correctly
tensioned.

P 120

Distributor
Removing
1. Lift off the distrihutor cap.
2. Marlc the position of the rotor arm on the

distributor housing.
3. Disconnect the primary lead 1, Fig. 56.
4. Disconnect the hose on the vacuum ïegu-

Iator.
5. IJnscrew the bolt 6, Fig. 56 and lift up the

distributor.

Fitting
Fitting is done in the reverse order to remoy_

irg. If the engine has not been movecl while
the distributor has been removed, fit the distri-
butor in accordance with the marking made
under point 2 above.

Adjusting the ignition
Concerning the adjusting of the ignition, see

Part 1, Engine.

Dismantling the distriburor
1. Pull off the rotor arm.
2, Disconnect the vacuurn regnlator by un_

screwirrg the screws as shown in Fig. 57 and
then lifting it off.

12 4 56

'r;;;i
Fig. 57. Rem.ouing the uacuunt regulator.

3. .Unscrerv 
the primarv ternrirral screw arrcl

remove the washers belonging to it.
+. Rernove the breaker plate. This is clone by

unscreu,ing the two screws rvhich hold the
catch springs for the cap" see Fig. 58.

Fig. 56. Distributor fitteit. ,r..:r;

I. Lead for coil S. Flange
2. Lubricating cup 6. Clamping bolt
3. Capacitor 1. Clamping catch or cap
4. Attaching bolt for distributor
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Fig. 58. RernoL,íng the brettker plate
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liig. 59. lil,mot:irts tlrc llutge.

6. Lift up the distril;utor shaft.
7. ftemove the locking springs and springs be-

tween the centrifugal governor and contact
breaker carnshaft and lift this up.

B. W-ash ail parts in petrol or white spirit and
lay thom out for inspection.

trnspecting

Distributor plate
1. The surface of the contact should be flat

and smooth. The colour of the contacts
should be grey. Oxidized or burnt contacts

10-26
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ltig, 6A. Ffumge u:ith libre washers.

1. Fibre ruasher 2. Resitex plate

must be replaced. After a long period of
use, the contact lip can be worn and the
spring fatigued, so that the contact should
be replaced.

2. The contact plate must not be loose or worn
so that there is any burr.

Distributor shaft
1. The play between the distributor shaft and

the breaker camshaft must not exceed

O.tr mm (0.004").
2. The cams on the breaker camshaft must not

be scored or worn down so that the closing
angle is altered.

3. The holes in the centrifugal governor
weights must not be oval or deformed in
any other way. The fibre washers, see Fig.
60, must be intact.

4. The governor springs must not be deformed
or damaged.

Distributor housing
1. The clearance between the distributor

housing and shaft should not exceed 0.2

rnm (0.008"). In the event of excessive play,
the bushings must be replaced and, if this is
not sufficient. the shaft also.

P 120

5. Lift off the stop spring (locking spring) and

knock out thc pin for the flange and ptrll
this off. NIark the position of the flange in
relation to the shaft, see F-ig. 59.
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2. The insulation washers for the primary
terminal must not be cracked or soaked in
oil, as this will cause leakage over the
primary terminal.

3. The capacitor is testecl with a glow lamp
connected to clirect current" or with a

capacity bridge.
Vhen testing with a glow lamp at room tem-
perature. there must be no discharging.
'When testing with warm capacitor (60-
70" C - 1,X0-158" F), up to 15 discharges
per minute can be accepted.

Assembling
I. Place the Resitex washer on the distributor

shaft and the fibre washers above this, see

Fig. 60. Lubricate and place the centrifugal
.governor weights in position. Place on the
loching springs. Concerning lubrication, see

fig. 6it.
2. Lubricate and fit the breaker camshaft and

place on the springs, see Fig. 61.

voLvo
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Fig. 61. Fittirtg th,e breulrcr cumslruft.

3. Lubricate the distributor shaft and place it
in the distributor housing. Check that the
axial adjusting washers are positionecl
correctly. The fibre washer should contact
the inside of the distributor housing. The
steel washers should contact the flange.
Fit the Lrreaker plate anrl distributor cap
catch springs, see Fig. 62.

4. Fit the prirnary terminal and connect this to
the breakers anil capacitor.

P 120
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Fig. 62. Fir.ting the breake.r pLute.

5. If the contacts have been replaced, ensure

that the new ones lie correctly horizontally
and that their faces close flush against each

other. Adjustrnent can be made with a

special tool, for example, Bosch EFAW 57

or sirnilar. Only the fixed contact rrray be

bent as shown in Fig. 63. Adjust the gap and
check the contact pressure.

6. Fit the vaculrm regulator.
7. Fit the flange and check the axial play. The

fibre washer should lie against the distri-
butor housing and the steel washer or
washers against the flange. The axial play
must be min. 0.1 mm (0"004"), max" 0.2 mm
(0.008").

voLvo
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lrig. 63. Adiustirrg rlte cotttur:ts
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Testing the distributor
The distributor should be tested in a synchron-

graph or in a test bench equipped with the
necessary appliances.
1. Secure the distributor in accordance with

the instnrctions applying for the test bench
concerned,

2. Run the distributor in the normal direction
of rotation and set the contact closing angle
in accordance with the specifications.

3. Rrrn the distributor and set the gratluated
disc so that sparking occurs opposite 0o
when the speed is so Iow that the centri_
fugal governor has not begun to function.
fncrease the speed gradually and read off
the values at the prescribed revolutions. A
newly lubricated distributor should first be
run up to rnaximum speed a few times.
Permissible tolerance for the centrifugal
goYernor is -+ I o.

4. Run the distributor at low speetl (about 200
r.p.m.) ancl set the graduatecl disc so that
sparking is obtainecl at 0o.

Increase the vaculrm and read off the
ignition adjustment. Increase the vacuum
successively and check that the whole
adjustment range agrees. Then test the
rracuum regulator in a falling clirection by
lowering the vacuurn and reading off the
values. The differences between the rising
and falling values should not exceed I1/zo.
If so, there is a fault in the breaker plate,
pull rod or yacuurn regulator.

Acljusting the ignition control cf,rrve
(centrifugal regulator)

Adjusting the curve is done by tensioning the
centrifugal regulator springs. When doing this
the shaft mtrst he lifted up frorn the clistributor
housing and the screlvs on the other siile of the
flange slachened. If the flange is turned opposite
to the direction of rotation. the springs are tens-
ioned; that is to say, ignition is Iowered and
rrraximum control is reached later.

I\OTE. Adjusting the curye Ínust not be clone
hy bending the flange spring loops.

Fig. 64. Lubricating schente for d.istributor.
(Lubricant Bosch or corresponding)

1, Grease the spring lightly Ft I v 4
2. Grease the bushing and bearing pin Ft 1 v 22
3. Oil the breaher plate sliding surfaees OI I v 2
4. Soah the lubricating wick rvith oil Ol 1 v 2
5. Coat a thin layer of grease on the cam surlace Ft 1 v 4
6. Greasethe end of the shaft lightly and oil ryith Ft 1 v B

andOllv2
7. Grease the bearing pins and spring attachments

FtlvB
B. Fill the oil cup rvhile turning the shaft Ol 1 v 13
9. Oil the ryashers and pin before fitting Ot I v 13

10. Soah the lubricating rvick between the bushings with
oilOl 1v13

11, Lubricatte the shaft anil {ibre rvashers with grease and
oilFtlv22andOl 1v13

12. Oil the regularor plate Ol 1 v 22
13. Liglltly coat the conract surÍaces, flange pins etc.

FtlvB
14. Lubricate the bearing pin, ball guide lip and contact

surfaces rvith plenty of grease Tt l v 22
15. Apply a little grease ro rhe rivet side of the lifting lip

Ftlv4

I

3

I

4

6
I

l2

il

e @o

ë
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Fig. 65. Remor;i.rtg tlt,e heatlligh.t rim

Headlights
Replacing the headlights

The following section describes the procedure
for removing the headlights frorn the car and
dismantling them cornpletely. fn the case of
partial dismarrtling, proceed in accordance with
the appropriate points.
1. IJnscrew the headlight rirn scrírw, see l.ig.

65. Lift off the rim by pulling our the lower
part slightly and then lifting ir rr;rwartls.

2. Slacken the screws for the heatllight insert
retaining ring a few turns, see Fig. 66, Turn
the retainer r.rntil the lips are free of the
screlrs and lift out the retainer and insert
with bulb holcler.

voLvo
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Fig. 67. Remoting the connecting contact

3. Rernove the connecting contact frorn the
bulb holder by pulling it straight out as
shown in Fig. 67.

4. Slacken the screws (I and 2. Fig. 68) for the
headlight adjustment B-1 0 turns. Unhook
the springs (3-6) from the bowl (7) and lift
out the bowl from the casing (B).

5. Remove the springs and adjusting screws
from the casing.

6, Remove the casing frorn the mudguard ancl
pull out the cable and rubber bushing.

7, I'itting is done in the reverse orcler. Ensure
that the leads are correctly conrrected anrl
lhat the scrL.ws are tightr:ned prolrcrly.

voLvo
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2321E

Fig. 66. Remouirtg the retuining ring. ltie. ()8. Heudlight botol"
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Fig. 69. Remo.»ing the bulb holtler spring

Replacing the hulbs
1. Carry out operations 1-3 under the

heading "Replacing the headlights".
2. Lift off the spring (springs) as shorvn in

Fig. 69. The spring (springs) secure the
bulb holder in the case of symmetrical head-
lights and the bulh in the case of asyrnÍne-
trical headlights.

3. Fit the new bulb. For asymrnetrical heacl-
lights, this is done as shown in Fig. 70. For
syrnmetrical insert.q, the bulb is placed
directly into the insert, after which the
springs are hooked on. Do no touch the
actrral buib glass with the fingers.

Fig. 70. Fitting the bulb.
( A svrnr netri c aL li ght ).

l. Bulb 2. Connectinc contàct

4. Fitting is done in the reverse order to
removing.

Adjusting the headlights
Frnrn a traffic safety point of view it is of the

ritmost importance that the headlights are adjust-
etl to conform with current regulations.

Adjusting is done by turning the screws 1 ancl
2. Fis. 68.

Ceneral
The headiights should be examined to check

the conclition of the glass, reflector and bulb. If
the glass is cracked or damaged in any other way,
the insert should be replaced.

'?#g

Fig. 7I- HeadLighr adjustrnent
C:5 crn (2")

t
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Glass which has become "sand-blasted" by
stone impact, etc., will considerably reduce the
liglrting effect and can give rise to dazzling,
irregular beams.

If the reflector is rusty. dull, buckled or
damaged in any other way. the insert shoulcl be
replaced.

The inside of the bulb must not be oxiclizecl to
a black or brol'n colour. The lighting effect nor-
mall1, deteriorates to such an extent that the

ï:rll, 
,n.",cl be replacecl after 100-200 hours

The voltage at the bulb with headlights
s'rv-itched on and the engine running at charging
speed, should be at least 12.5 Y in order to
produce sufficient lighting strength.

Acljusting
For lighting strength, the following applies:
Concerning full headlights, the lighting

strength from each headlight measured 15 cm
(6") above the roatl surface at a distarrce of 100
metres (109 yards), shorrld he at least I lux.

With dipped headlights, no dazzling bearns
rnust be emitted above a horizontal plane tlrrorrgh
the centre line ol' the headlights. For clipped
headlights, the lighting strength rneasrrred at a

distance of 25 metres (27 yards) must not exceed
I lux above the horizontal plane throught the
headlight centre.

Adjustrnent can be done either on the level
floor against a screen or wall" or with one of the
approved lighting adjustment devices on the
market. If onc of these is used, f ollow thr:
directions issued with it.

Height adjustment on a level floor

against a wall or screen

t. The vehicle rnust be stood on a lexel base.

2. A screen should be set up 5 metres (16 f eet)
in front of the radiator and crosses urarked
out on the screen. The position of the
crosses in relation to the ground, and the
tlistance beween. them should be identical
with the corresponding rneasurernent at the
centre point of the lamps.

P 120

Syrnnretrir.al dipped headlights
votvo
2ó718

b. r\symmetrical dipped headlights
vor.vo
26717

c. F*ll h.adligirt. I?)Ït"

F-ig.72.
[,ig.ltt pit:tttt'e-s irortt rr llost'h lreurllight utljttstirrg

irtstrutttent,
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3. Accorcling to regulations, the horizontal
linriting line between the illurninatecl antl
non-illuminated surface on the screen
should lre situaterl 5 cm (2") below the con.
necting linc lletween the abovc-rnentioned
crosses.

,1'. The tlefraction point between the horizon-
tal lirniting line and thc inclined limiting
line between tlre illunrinated and non-illu-
minatecl srrrface, should fall vertically be-
lo*' the above-rnentioned cross marhings
respectively. (Asymrnetrical lighting).
As can be seen from the above, it is only
nece-qsary to check dipped headlights in
order to carrv olrt headlight adjusting.
The light pictures with syrnmetrical ancl
asvmrnetrical lighting respectively shoulcl
appear as shou'n in Fig. 72. For asyrn-
rnetrical lighting, a sharp horizontal lighr
-- the clarkness limit --only to the right of
the centre cross is a sign that the dipped
headlight adjustrnent is good both from a

sight and anti-clazzle point of view.

Flashers and parking lamps
t. The glass is removed by unscrewing the two

screws in the rim, see I-ig. 73.
2. 'fhen unscrew the screw which holds the

insert and pull this out.
3, The respective bulbs are now accessible for

replacement. Use the bulb carton as a pro-
tection for the bulb when fittirrg it.

vor.vo
26549

Fig. 74. Parldng lamp dismantled.

1. Direction indicator
2. Earth leail
3. Parking light

Rear lamp
Replacing the rear lamp (glass)
I. Unscrew the four nuts from inside the

luggage compartment, see Fig. 75.

2. Then pull the reflector inwards in the
luggage compartment and the glass out-
wards.

Fig.73. Remoaing the parking lamp rim

10-32

Fig. 75. Dísmantling the rear Lamp
(bu,lbs remoued).
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Fitting is done in the reyerse ortler. When
doing so, ensure that the mbber gasket
seals properly against the mtdguard andthat the toothed washers a." p1u"",l b"-
tlyeen the reflector and muclguard. With-
out these, the bulbs will have no or poor
earthing contact.

Replacing the bulbs
The bulbs are accessible for replacement from

i.side the l.ggage comparrment. The b.ilr holder
is removed by prising over to one side, see Fig.
76. When fitting, use the carton so that the bulb
glass is not touched with the fingers.

IYumber plare lamp
Replacing the number plate lamp

The number plate Iamp is accessible for
replacernent from the untlerside of the luggage
compartment, see Fig. ZZ.

The bulb with bulb holder is removed by
pressing in the spring and pulling the holder out.

ïnstrument and interior lighting
The instrument lighting consists of t*o b.,lbs

attached to the instrument unit and is accessible
from the reverse sitle of the instrument panel.

P 1tí_,
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Fig. 72. Renrooittg the btib.

There are also four control lamps fittecl in the
instnunent unit. AII control lurrrp, are accessible
for replacement frorn the reverse side of the in.
strlrment parrel.

The interior lighting consists of a lanrp in theroof. The bulb in this is accessible fo" ."plu".-
ment after the glass has been rernoved.

The glove cornpartrnent lighting is operated br
rneans of a separate switch.

The bulb is accessible for replacernent frorn the
reverse side of the instmmerrt panel.

VOLVO
26521

Rern ct r in g tl r e li gh tin g srr.irclr.

I

voLvo

Fig. 76. Position of bulbs in the ,"r, ;;i,'r.
1. Direction indicator 2. Rear light and stop light l.is.7B.
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Lighting srvitch
The pull switch for the headlights has three

positions: off, parhing and Íull and dipped head-

lights. The strength of the instrument lighting
can be adjusted by turning the switch knob.

The switch is removed from the instrument
panel as follows:
1. Remove the pull button by screwing it off.
2. Unscrew the nut which holds the lighting

switch with a suitable tool, see Fig. 78.

3. Lift off the switch by first pulling it back-
wards and then downwards. See Fig. 79.

4. The special cable terminals are removed by
pulling out frorn the cable holder on the
contact.

voLvo
24350

Fig. 79. Lighting sl,luitclt remored.

Direction indicator switch
Removing and fitting
1. Remove the steering wheel in accordance

with the instmctions in Part 6.

2. IJnscrew the three screws (5, Fig. B0) which
hold the casing to the jacket tube, and lift
this up.

3. Remove the leads on the underside of the
switch. This is done by pulling them out of
their holders.

4. Unscrew the two screws which hold the
switch to the jacket tube.
Àdjusting the position of the switch is done

by turning the jacket tube. Concerning this,
see Part 6.

Concerning connecting the leads,seeFig.B2.

voLvo
23766

Directiort indic«tor switch.
4. Srvitch 6. Control lever
5. Screw 7, Earth leatl

7

Fig. 80.
l. Jacket tube
2. Casing
3. Screw

votrvo
21917

Fíg. Bl . .4ctrtutrtr f or direction indicilor
s rri I r,/r .

I. Right flasher
2. Left llasher
3. Heaillight signal
4. Leail from flasher unit
5. Earth leail

F'íg, 82. l)irection indicator switch terminals
( seen lrom underneath ).

3
4

voLvo
23763
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Horns
Removing and fitting

The horns are attachecl to the bocly by means
of a flexible steel bar. The horns receive current
from the fusebox. Earthing is clone through the
horn ring on the steering vheel.

The steering colurnn is clivided and provided
with a mbber coupling clisc in the middle. An
earth connection is fittecl over the coupling disc
and r-hen adjusting the horns, ensure that this is
firmlr attachecl ancl makes good contact, see

Fis. 85.

vol.vo
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Fig. 83. IleLuy lor heutllight signaL.

P 120
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Fig, 85. Earth connections oDer the steering
column, cott pling disc.

Inspecting

If the horns clo not work when the horn ring is
pressed down, check that there is current at the
horn connection. If not, examine the fuse and the
lead. lf there is current, earth the other pole
screw of the horn, when it should function if it is
in order. If this is so, examine the lead to the
horr button and the contacts in this. Faulty parts
shoulcl be removed and adjusted or replaced. A
damaged lead should be replaced.

If the tone of the horn is not correct, this can
be adjusted by means of the screw for this pur-
pose. The tone of the horn depends to a great
extent on the mounting, which should be
checkecl.

Windscreen wiper
Removing and fitting
1. Pull off the wiper arm.
2. Unscrew the two nuts and lift off the

washer and seal.

3. Mark the leads and disconnect them.
4. Unscrew the four screws which hold the

wiper to the bocly and lift this off, see Fig.
86.

Fitting is done in the reverse orcler, when it
should be checked that the seals are in good
order.Fig.84. Horn.

vorvo
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Fig. 86. Windscreen uiper fitted.

Lubricating the windscreen
wiper gears

The bushings and toothed segment in the
Iinkage system on the windscreen wiper aie
luhricated when fitted. The link arms and tooth-

ed segment do not reqrrire hrbricating after a

certain tirne brrt only in connection with recon-
ditioning the gears.

Lubricating and adjustirrg the
windscreen wiper motor

The windscreen wiper rnotor bushings are of
the self-lubricating type. When overhauling thc
r.r.iper rnotor, the rotor shaft should be lubricatecl
with a few drops of engine oil ancl the surplus oil
wipecl off, The motor gear housing should be
filled three-quarters full with gear horrsing grease
(Auto-Lite ST 294 A or corresponding).

During annual overhaul, apply a suitable quan-
tity of grease.

The rotor shaft axial clearance shoulcl be be-
tween 0.1 and 0.3 mrrr (0.004 and 0.012',). Adjust_
ing is done with screw 14, Fig. B?.

Fís. 87.
Windscreen, wiper
motor, Auto-Lite.
l. Shaft
2. Contact plate
3. Gear rvheel
4. Stator
5. Commutator
6. Brush
7. Brush holtler
B. Rotor
9. Pole shoe

10. Field coil
11. Nut
12. Steel rvasher
13. Insulating rvasher
l{. Adjusting screw

voLvo
21796 Fig. BB.

Wiring diagram lor
wirttlscreen uiper
nt,otor, Auto-Lite.
l. Contact plate
2. Contact strip
3. Contact strip
4. Srvitch
5. Shunt winiling
6. Series winding
7. Brush
B. Commutator
9. Rotor

10. Rotor wintling
11. Fielil coil
12. Resistance

Lead colours
A Green
B Black
C ReiI
D Current.carrying lead

1
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Changing over self-parking position
Vherr deliveretl fronr the factorv, the wirrd-

screen wiper parks to the right vierved from the
clriving position. T'he parking position carr be
changed over. that is to sav. the .niper blades
park to the left on the .rr irrdscreen. l_ry trrrning the
contact plate (2. Fig. 87) through lB0'. (Auto-
Lite wipers). fhe rrrrt (11). steel washer (12) and
fihre rvasher (13) are first rernoved, after which
the contact plate (2). carr be lifted up arrd turrred.
The S\\ F 'rliper can be changed over hy rernoving
the shaft (1. Fig. B?) and turning through 180o.

Electrical leads
The n-iring diagranr shows how the electrical

leads connect the various cornporerrts, antl also
shows the marking antl cross-sectional area of the
leads. The leads have diffcrent colours to facili-
tate fitting and fault tracing. Vhen fault tracing,
it is important that this is carried out in accord-
ance with the wiring diagram.

lf a lead is broken or earthed, it rnust be
replaced.

Vhen doing this. it is most important that the
new lead has at least the sarre cross-sectional
area as the old one. If the area is too small" this
can lead to overloading and dangerotrs heating
of the lead.

Leads for extra eqlripnrent
For fitting extra electrical eqrriprnent at the

rear of the vehicle, for exarnple. rear window fan

P 120

volvo
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l-ig. 90. Leotls lor ext,ru equipm,ent.

antl reversing lamp, two leads are includetl in the
cahle harness. The cable harness is placed along
the roof of the vehicle inside the heatllining. The
extra leads are accessible uncler the instnrrnent
panel as shown in Fig. 90 and at the rear in the
rear in the luggage cornpartrnent as shown irr
Fig. 89.

Fuses
These consist of four melt-type fuses fitted in

a fusebox placed on the left-hand side of the
bulkhead as shown in Fig. 91.

The fuses in the fusebox must be replaced
when burnt out. The fuses must never be repair-
ed or replaced with nails, wire, etc.

The fuses on cars have a rating of B and 25 A.

The table below shows data for the fuses.

votvo
26548

Fig. 89. Connecting piece for stop light, rear
light, direction. indicators, and, leads lor extra

equipment (arrows).

Fig. 91. Fuses.

1. Cover for fusebox
2. Terminal
3. Fuse

votvo
26546
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Itating

Rated currcnt at continuous loacl-

i.g
Current which the fuse shor-rld

withstand for at least one hour

Current for which the fuse
should rnelt withirr one horrr

Fig. 92. Comectirt,g cotttctct for full and
dipped h.eadlights.

Rernoving the fan motor

l. Disconnect the current-carrying lead on the
conrrecting piecc.

2. Unscrew the six screl{s rvhich }rold thc fan
notor to the radiator casing anil lift this out
as shown in Fig. 94.

Fitting is clone in the reverse orcler. The fan
motor is provicled with self-luhricating brrshiugs
so that lubricating need not be done after a

certain tirne but onXy in connection with recon-
ditioning.

votvo
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Fig. 9ttr. Remouirtg the heater fan motor

1. Turl:ine
2. Terminals for leads
3. IJalf-speed resistance
4. Fan motor

Windscreen washer
The windscreen rvasher pump is driven by an

electric motor. The pump is of the gear type.

Vhen overhauling, the bushings and shafts are
lubricated with oil. Brushes which are rvorn
down more than half-way must be replaced.

8,\

{JA

r2 A

20A

2l!{1

254

254

3;A

62.5 A

HeaIer'
Concerning the f trnction and rnethod of

operation of the heatcr, see Part 11.

voLvo
ar,é2

Fig. 93. Connectirtg cotltact rern.oued.
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Fis. 95.

Wintlscreen uasher

j

,3

1. Stop lip
2, Commutator
3. Brush holders
4. Brush
5. Rotor
6. Pump gear

7. Purup housing
B. ïnlet pipe
9. Casing

10. Field winding
11. Terminal
12. Pole shoe

13. Rotor shaft
14. Seal
15. Outlet pipe
16. Pump gear

votvo
262'i

123

e

e

Fig. 96.
Wind.screen xoasher litted.

l. Terminal
2. Electrical motor
3. Gear pump
i\. Filling cap
5. Liquid container
6. Hose
7. Non.return valve
B. Hose to nozzle

8 76 vorvo
26544
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FAULT

REASON REMEDY

Battery
Battery discharged or does not hold the charge

P 120

FAI]LT
Vhen fault tracing, it is of the utmost irnport-

ance to proceecl systernatically' This applies

particularly- to the electrical svstem. If there is

sorne part of thc electrical system which does not

function satisfactorily, the reason for thc trouble

rrrrrst always bc establishetl before any rneasures

are tahen for rcpair or replaceurent. It is there-

fore not sufficient just to replace the faulty part
or instnunelt withorrt first finding out by means

Insufficient charge from dynamo

Acid level in battery too low.

Loose or corrodecl terminals.

Shorting in brake contact.
Internal short in battery.

Dynarrro chargcs excessively.

Acid level too low.
Battery has been poorly charged'
Internal short.

Starter rmotor

Battery dischargecl.

Poor connection and (or) earthing

Faulty control solenoid.

T RAC II\ G

of testing that the fault actually lies in the part

concerned, or whether it is caused by an outside

influence. The procedure when fault tracing

should thus be as follows:

1. Find out which Part is faultY.

2- Flstablish the reason for the occurrence of

the fault.

3. Repair or replace the parts concerned'

Adjust the charging control.
Top-up with distilled water.
Clean the cable terminals and tighten them

properly.
Replace the brake contact.

Characterized by the fact that the specific

gravity of the acid does not rise during

continued charging. The battery must be

replaced.

Adjust the charging control.
Top-up with distilled water
Have the battcry charged.

Replace the battery.

The starter motor does not function
Examine the battery. Charge up or replace the

battery.
Check the connections on the battery, starter

motor and contrtll solenoid'
Press the starter contact and check that the

snlenoid engages. If not. check to see whether

current is obtained frorn the starter contact when

this is in the starting position. See also under

"Fanlty starter motor". A faulty solenoid rnust

be replaced.

(

The hattery becornes abnormally rvarm or gases strongly
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Test by disconnecting the battery lead from the
solenoid and holding it against the connection to
the starter motor. If the starter motor does not
function, it must be rcmoved for testing and
repair. If the starter motor does not function, do
not hold the lead against the terminal for more
than a few seconds.

The starter motor has poor output

.j

ó

ó

3

Battery in poor condition.

Large resistance in starter motor circuit

Poor contact in control solenoid.

Drive pínion damaged.

Drive pinion and/or engaging mechanism
damaged.

Fan belt worn out or insufficiently tensioned.

Faulty dynamo.

Test and charge up if necessary.

Examine all lead connections on the starter mo-
tor and the leads between the motor and chassis.
Ensure that the contact surfaces are clean, that
all cable terminals are well soldered and tighten
the leads properly.

Compare the starter motor output with and with-
out the control solenoid by disconnecting the
lead on the solenoid and holding it directly onto
the starter motor output stud. A faulty control
solenoid must be replaced.

Remor.e and test the starter motor.

Remove the plate under the engine in front of the
flywheel, see Part I.
A damaged ring gear must be replaced.

Remove the starter motor and replace
the damaged parts.

Remove the starter motor and replace
damaged parts.

Inspect all leads between the dynamo, charging
control and battery for loose contacts, broken
Ieads, poor insulation, corrosion and earthing.

Replace or tension the fan belt.

Disconnect the lead for the rotor current and the
lead to the battery from the charging control and
connect an ammeter in series with these. Start the
engine and let it run at idling speed. Connect the
terrninal for the field current to the dynamo
housing. If the ammeter at this stage, and when
the speed is increased, shows too small a reading,
the dynamo must be removed for examination
and repair.

The starter motor spins without engaging the flywheel ring gear
Ring gear on flywheel damaged.

Dynamo and charging control
Too low or no charging when the battery is discharged

Poor contact or tlamaged leads

10-41
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Faulty charging control.

Faulty dynamo.

High resistance at chassis connecting points

Faulty charging control.

Note. Never run the dynamo when connected as

above, at so a high a speecl that the maximum cur-
rent is exceeded.

Test and adjust the charging control. See under
the heading "Charging control".

Charging too high with the bartery fully charged

Let the dynamo run at about half charge.
Disconnect the fieltl leatl frorn the charging
control. If charging does not fall to zero, also
disconuect the ficlcl lead from the dynarno. If
charging falls to zero. examine the leacl, and if
this is intact, the dynamo is fault-v so that it rnust
be rernoved for repair. Examine the chassis con-
nections of the clynamo, charging control and
Ira I t erv.

Test and adjust the charging control.

Proceed in accordance with the directions uncler

the heading "Charging control".

I

t

I

I
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SPECIFICATIOl\S

Battery
Typ" .

Earthed
System voltage
Battery capacity, standard

Boliden 107 GM 60 or corresponding
Negative terminal
t2y
60 r\h

Electrol-rte specific gravity:
Full.v charged battery
Vhen re-charging necessary . .

Recornrnended charging current

1.275-L.285
1.230
4.5 A

ö

3

Tgnition s\-stem
Firing order
Ignition setting:

At 1500 engine r.p.m. (vacuum regulator disconnected)
97 octane (Research Method)

Ignition coil . .

l-3 -4-2
B18A BlBD

Sparking plugs. type
thread

2t-23'ts.T.D.C. 2L-24" B.T.D.C.
Bosch ZS|KZllt2 A (14/3)
Bosch'W 175 T I or corresponding
14 mm
0.7-0.8 mm (0.028- 0.032" )

3.8-4.5 kgm (27.5-32.5 lb.ft.)
sparking plug gap

tightening torque

Ilistribritor
T-vp" Bosch VJU 4 BL 33

ö

3

Test \rahres

Direction of rotation . .

Ignition setting crlrves:

Centrifugal regulator :

Crankshaft degrees

Crankshaft r.p.m.

Anti-clockwise

0

750 1050
20

2300-2900

10

1300 1850
22+-3

2800-,3300

Vacuum regulator:
Crankshaft degrees
Yacuunr, Hg, cm (in.)

6 15-f4
6-10 18

(2.36-3.94" ) (7.09")
0.4-0.5 mm
(0.016-0.020")
0.4-0.5 kg (0.88-1.I0 lb.)
60'

Contact breakers, gap

contact pressllre
closing angle .

10-43
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Dynamo
Type, B 18 A

BIBD
System voltage
Rated effect
Max. current, continuous . ., .. ..,
Earthed
Direction of rotation
Ratio, engine-dynamo . ..
Brushes, designation

number
contact pressure .

Test values
Field winding resistance ...,..
Charging, cold clynamo, 240 §f . .

warm dynamo, 240 W.

Speed at rated voltage, unloaded

Typ" .

Equalizing resistance aR .

Control resistance wR

Test values
Reverse current relay:

Adjusted for, cutting-in at .

reYersecurrentat....
Voltage control:

Control voltage, dynamo at no load (idling) . , , . ,

loaded
Loading current:

Cold dynamo and charging control
Varm dynamo and charging control

Starter motor
Type .

System voltage
Earthed
Direction of rotation
Output

Number of teeth on drive pinion
Brushes, designation

Bosch LJIGG 24011212400 APt6

Bosch L.I/GG 2101t2/2400 APt7

L2y
240 \r
304
Negative terminal
Clockwise
l.B: I
WSK43LI
2

450-600 grammes (L6-21 oz.)

4.8t0.5 ohrn
2300 r.p.m.
2500 r.p.m.
1700 r.p.m.

IJosch RS/YA 24011212

15.5-16.5 ohm

I 9 ohrn

I2.t -13.1 \i2.0 7.5 A

14.1--14.8 \'
r3.0- 14.0 Y

454
304

Bosch EGD 1/12 AR 37

72Y
Negative terminal
Clockwise
Approx. 0.9 h.p. 21-]Qo C (14' F)
Appror. I.2 h.p. at *20" C (68" F)
9

DSI( .3sl5

4

W

(
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Test values

Mechanical
Rotor axial clearance . .

Brush spring tension
Distance of pinion from ring gear

0.f-0.3 mrn (0.004-0.012")
0.8-0.9 kg (1.76-1.98 lb.)
2.5-3 mm (0.10-0.12")
3-5 lrgcm (2.6-43 lb.in.)
1.3-1.8 kscm (1.13-1.56 lb.in.)
0.35-0.6 mm (0.014 0.023")
2.71

Rotor brake friction torque
Pinion free-nheel torque
Tooth flank clcarance . .

Pinion ruodulus

3

j

Electrical
Starter motor unloadedl

1l.5Yand40-60A......
Starter motor loaded:

10 Y and 200 A

Starter motor locked:
r.p.m. : 0.8 v .. .

Control solenoid:
Cut-in voltage
Adjusting measurement "a"

5500-7500 r.p.m.

1100-1300 r.p.m

400---450 a

(see Figure 30)
Max. 7 V
32.2 r-0.1 mm (1.268 -r- 0.004")

Bulbs

Bulbs. s.vmmetrical lighting
asvrnmetrical lighting

Direction indicators/parking lights . . .

Roof light
Glove compartment light .

Direction indicators, rear ,

Stop lights/rear lights
Number plate lighting ....
Instrument lighting
Control larnps, full headlights . .....

direction indicators
charging
oil pressure

Effect

4sl40 w
45/:10 Y/
20 5 v

10w
2'§/

20v
2015 w

5§/
2W
2v.
2-w
2W
2\r

Number Socket

2 Ba20 d
2 P 45t
2 Ba 15 d spec.

I SB
I Ba9s
2 BaISs
2 Ba 15 d spec.

I Bal5s
2 Ba9s
I Ba9s
I Ba9s
I Ba9s
1 Ba9s

C
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