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PART 3 ELECTRICAL SYSTEM

30 General

GROUP 30 GENERAL -

BATTERY

Type
Number
System voltage
Battery capacity
Electrolytic density at +20°C (68°F)
Fully charged battery
When re~charging should be carried out
Recommended charging current

ALTERNATOR

Type
Designation .
Output
Max. speed
Direction of rotation
Reduction, crankshaft - alternator
Resistance in rotor (across slip rings)

Resistance in stator (between phases) _—

Minimum length, brushes
Minimum diameter, slip rings

...............................
...........................
.......................

................

.......

................................
.......................
...........................
.......................
...............

...............

Data

......
......

......

.......
......
......
.........
......
......

Voltage drop across safety diode, at a current of

5-30 A
Qutput tests:
Alternator speed
Engine speed
Amperage, min.
Voltage
Tightening torques:
Inhex bolts
Terminal B+
Other connections
Nut for pulley

Charging Regulo_&'

Designation

Control voltage at B+ on alternator o

Testing conditions:
Alternator speed
Engine speed
Alterndtor load
Surrounding temperature

Overvoltage protection cuts out at 0

STARTER MOTOR

Designation

System voltage

Earth connection
Direction of rotation
Qutput
Number of teeth

...........................

...................

...................

...........................

............................

...................

.......................

.......................

.......................

......
.............................
......

......

..............................

......

.........................
.............................

.............................

.............................
B I A R

......................
................................

.........................

Boliden 108 M 57 K op
2

24 v

57 Ah

1.28
1.21
6 A

Alternator

S.E.V. Marchal 28/35
960 W

250 r/s (15000 r/min)
Optional

1:1.72

13-14

0.32

5mm (0.2%

37.5mm (1.48")

0.5-1.5v

83.3 r/s (5000 r/min)
48.3 r/s (2900 t/min)
35A A

28V

4 Nm (0.4 kpm =2.8 ibfth
4 Nm (0.4 kpm = 2.8 Ibftf
3 Nm (0.3 kpm = 2.1 Ibftf)
40 Nm (4 kpm = 28 Ibftf)

S.E.V. Marchal
27.1-28.1 V

83.3 r/s (5000 r/min)
43.3 r/s (2900 r/min)
approx. 10 A

25°C (78°F)

36-38 V

Bosch EGE 1/24 R 303
0 001 308 006

24V

Minus pole

Clockwise

736 W (1 hp)
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30:2

Mechanical Test Values

Rotor axial clearance
Maximum permissible radial clearance for rotor
Maximum permissible radial throw for rotor  .....
Maximum permissible radial throw for commutator
Minimum permissible diameter for commutator
Brush spring force
Rotor brake friction torque
Drive gap to ring gear
Drive clearance torque (the torque required of an
. assembled starter motor in order to turn over the
drive in the starter motor’s direction of rotation
when the rotor is held fixed)
Tooth clearance B 3 - TRt 332300 0.0 0 & QIO

.........................
P R R I}

.............

Electrical Test Values

Unioaded starter motor:
23 V and 25-45 A
Loaded starter motor:
20 V and 135-165 A
Braked drive:
16V, 220270 A . iiiiiiiiiiaieiianas
Control magnet:
Minimum cut-in voltage  .........oiiiil
Adjusting measurement a (Fig. 33-30)  .....

.....................

IGNITION SYSTEM

0.1-0.3 mm (0. 0039-0.0118")

0.12 mm (0.0047")

0.05 mm (0.0020")

0.05 mm (0.0020")

33.5mm (1.30%)

8-9 N (0.8-0.9 kp

0.3-0.5 Nm (3-5 kpem= - Ibinf)

2.5-3.0 mm (0.98-0.12")

0.10-0.15 Nm (1.0~ 1 5 kpem =
0.35-0.60 mm lbinf)
(0. 0014-0. 0024 ") )

83.3-116.6 r/s (5000-7000 r/min) »
16.7<21.7 /s (10001300 r/min)

0 r/s (0 t/min)

15V . »
32.1-32.3 mm (1.26-1.272") ol

Firing sequence - ....voiiiineencenseiinenionns 1-5-3-6-2—4

Firing setting, vacuum governor disconnected 10 13.3 r/s (800 r/min)

Basic firing position, engine switched off  ..... 10°

Spark plug  c. i e B0 W 200 T 35 or corresponding
Electrode gap-  ........... 50080 0 0.7 0 0 000 G 0.7-0.8 mm (0.028-0.032") :
Tightening torque, spark plug  .....oooiviiniln 35-40 Nm (3. 5-4 0 kpm —25-28]* i

Pre-engaging resistance .. ...coiiiiieiiiianen 4.1-4.50% at 20°C (68°F) L .
Condensator, ignition coil 8bBa00angoa000bas 0.45 4F K -
Ignition coil, designation 6035 0 0 QIO 0 02 0P 00 0 Bosch 0 221 102 001 o
Damper resistance weuoerenerorosiaenins ceer 100042 ot 20°C (68°F)
- . S
B s

Disfriw 5

TYPE  seereirsiiscasatienetaiietiinstananns PFU 6 (

Direction of rotation ololele slele ela oo o SR L 8 Bo Anti-clockwise

Breaker contacts, gap ... 50000 odb g 500000 Min, 0 25 mm (0.0098")

dwellangle  ...oooiieieen 39-45° ’
" confact pressure  e...eens . 15.0-6.3N (0. 50-0.63 kp=1.1-1, 3
Condensaor  ciieecesienesienariiessiotass 0.15-0.20 «:F Ibf/in?)
Distributor arm, resistance 5 5o Dol todooa o -4500-6000

Centrifugal Governor

Advance, fotal ... il e
Advance starts.at ... .. 10.2-12.1 distr. 1/s
Valves, 5°  ivviiienn. 14.3-16.7 distr. r/s

10° ... s 26.3-32.9 distr. t/s
Advance, maximum  .....eeeenen 37.5 distr. 1/s

11.5-13.5 distr. degrees =
(610-725 distr. r/min)

(860-1000 distr. r/min)

(1575-1975 distr. r/min)

(2250 distr. r/min)



Tail lamps

Vacuum Governor (positive control)

Advance, total ..... g
Advance begins at

Values at 2.5 distr. degrees ..
Advance, maximum 0000

LIGHTING DEVICES
Bulbs

Description

. Headlamps: ,...........

Direction indicators
Side lights
Black~out lights (front)
Stop lights
Stop lights, blatk-out

Tail lamps, black-cut

Reversing lights ........

Courtesy light
Warning/indicator lights:

Fullbeams « ............

Battery charging
Qil pressure
Direction indicators
Differential lock
Front-wheel drive

Brakes ..........i.....
Choke. .............. .

Instruments:

Speedometer 00000000
Temperature gauge 0000

Fuel gauge
Switches:
Light switch

Headlamp wiper 0660
Dipped headlights automa

tic mechanism
Battery heater
Windscreen wipers

Washer ...,

Hazard warning lights

Fuses

Rated current
Number

.............

............

........

........

............

........

........

.....................

veveess 10,7 kPa = 16.0 kPa

15.3 kPa - 21.3 kPa
. 23.3kPa - 25.3 kPa

Qty. Output

55/50 W

21w
4w
15W
21 W

N—=NNNMNONDND AN

—_ et DO N et e e
N
23

(SRR N
zTE=Z

W
z

—— N) —
(4]
z

t

46 distr. degrees
(80-120 mm Hg= 3.15-4.72" Hg)
(115-160 mm Hg = 4. 53-6.30" Hg)
(175190 mm Hg = 6.89-~7. 48" Hg)

Socket

pd5t
Ba 15
Ba9s
$8.5
Ba 155
SV5.5
Ba 155
SV5.5

$8.5

Ba9s
" Ba9s
Ba9s
Ba9s
Ba9s
Ba%s
Ba9s
Ba9s

Ba9s
Ba9s
Ba9s

Ba7s
Ba7s

Ba7's
Ba7s
Ba7s
Ba7s
Ba7s
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PART 3 ELECTRICAL SYSTEM A 33 Starter motor c

Service Procedures

Before ‘carrying out any work on the electrical system, discon- The battery cables and all cables to the charging regulator must
nest the negative cables from the batteries. -be disconnected before carrying out any electrical welding
work on the vehicle. The welding unit should be connected as
near as possible to the part to be welded and on the same main
component. If, for excmple, the frame is to be welded, then
e o e e the welding unit should be connected to the frame.

Al cables except the earth cables have a marked sleeve on
each end. These sleeves have the same number, and this makes
it easier to identify the cables.

1 ‘ This manual contains wiring diagrams for the following func~

tions:
FUNCTION GROUP FIG. i
1. Battery heater 31 315
2. Starter relay with pre-engaging resistance 34 34-3
3. Lighting, instruments and switches 35 35-13
4. Dipped beams automatic mechanism - 35 35-15
5. Black-out lighting 35 35-16
6. Windscreen and headlamps washers (hose Vi
routing) 36 36~4 N
7. Direction indicators with warning lights 36 36-9
8. Windscreen wipers with relay 36 36-11
9. Windscreen wipers parking : 36 36-20
10. Headlamps wipers 36 . 36-23
11. Coolant gauge with sender 38 38-3
12. Fuel gauge with sender 38 38-4
13. Front wheel drive engagement 38 38-5
14, Wiring for vacuum contacts 38 38-8
15. Warning devices for "Brake" warning light 38 38-9
CONNECTION DESIGNATIONS FOR DIFFERENT COMPONENTS
The purpose of the list shown below is to make. it easier to un-
derstand the relationship between the wiring of a cable and the
connection designation of a component.
N )
FROM TO
Group 31 S~ S
30 Battery 30 Starter motor
30 Starter motor 30 Auxiligry start
socket
30 Starter motor B+ Alternator
30 Starter motor 30 Ignition switch
31 Auxiliary start socket Earth connection
Group 31
61 Ignition switch across battery 61 Alternator
charging warning light
41 Ignition switch across baitery 1 Switch, battery heat-
charging warning light er and dipped beams
qutomatic mechanism
Group 33 .
50 Starter button across starter relay 50 Control magnet,

starter mofor
SN

30:4



FROM ' 1O

- Group 34
15 Ignition switch across pre-engaging 15 Ignition coil
resistance
15 ignition swtich across pre~engaging Fuses A2, A3, A4 and
resistance A5
Group 35
56 Light switch across relay for main beams 56 Step relay
flasher
56a Step relay 56a Main. beams
56b Step relay 56bDipped beams
58 Light switch across relay for parking Fuses B2, B3, B4 and
lights B5
58 Light switch across relay for parking 30 Relay, dipped beams
lights - automatic mechanism
Group 36
54 Flasher unit (terminal 4%q) 54 Direction indicator lever
L Direction indicator lever Left-hand direction in-
‘dicator
L Switch for hazard warning lights Left-hand direction in-
dicator
R Direction indicator lever Right=hand direction in-
dicator
R Switch for hazard warhing lights Right-hand direction in-
' dicator
C Flasher unit ) Indicator light, T
direction indicator

C2 Flasher unit indicator light, di- -
' rection indicator
‘6. (trailer)
53 Switch for wipers Headlamps wiper
@ motor and windscreen
wiper motor, low=

speed
53a Switch for wipers Wiper motor, parking
- position’ - :
53b Switch for wipers Windscreen wipers,
: high-speed
53e Switch for wipers Windscreen wipers,
_ brake winding
31 Wiper motor Earth connection
85 Relay winding (poss. via sender) Earth connection
86 Battery + (directly or across switch) Relay, winding
87 Relay (poss. via terminal 30) Consumer
87a Relay Consumer
30 Battery + (directly or across switch) Relay
30 Relay Consumer
Group 38
G Instruments Sender

30:5






JPART 3 ELECTRICAL SYSTEM 31 Batterles

[

GROUP 31 BATTERY

‘l‘éw}-tch batTeryi heater

£ Y
f*éfﬁ?w

Relay, battery heater | —

\
S -
S~
PR . . N VOLVO
, Fig. 31-1, Batteries ST

Construchon and Function

The batteries are situated on the left-hand side behind the driv-
er’s seat, see Fig. 31-2, and consist of two series-coupled 12
volts lead~batteries with a capacity of 57 Ah. One of the bat-
tery’s negative pole (=) is wired to the vehicle body.

The batteries have a heating devncoe Wthh prevents the acid
temperature from going below +15°C (59 F). i

The vehicle is equipped with an auxiliary start socket.

Fig. 31-2. Cover for batteries-

31:1



31 Batteri¢s

Service Procedures

BATTERIES

When replacing batteries, the new batteries must be connected
up with the correct polarity. When charging batteries in the
vehicle, the charging unit must be connected up with the cor-
rect polarity. The battery cables must not be disconnected while
the engine is rurining. If a rapid charger is used as an aid . in
starting, it must be disconnected when the engine has started.

Note! Do not run the engine at high speed when a rapid-charger
is connected up. When using extra batteries as an aid in start~
ing, these must always be connected in parallel to the vehicle’s
battenes

Fig. 31-4. Battery heater

4, Fit the batteries.

The wiring diagram, Fig. 31-5, shows how the battery heater
is connected up.

- Alternator
lgnmon switch : i

Temp: contact

15°C

P

Replacing

1.  Remove the cover over the batteries.

Battery heater

A

2. . Disconnect the battery cables from the batteries and'remove
the cables for. the temperature contact at the |oml' coupling,
see Fig. 31-3..

3. Undo the two locks. for the baitery holder, Flg 31-3 cnd . =
remove the baﬂery holder. ) : Fig. 31=5. Wiring diagram for battery heater

-

VOLVO
118548

Remove the batteries from the vehlcle.

Fit the new-batteries and: secure them in posmon with the
battery holder.

6. Connect up fhe Eqﬂery cables cnd cables to the temperoture " AUXILIARY START SOCKET
contacr - ) .

7. Fit and secure the cover over the batterles.

BATTERY HEATER
Replacing
1. Remove the batteries, see under "Replacement” above.

2. Disconnect the cables from the battery heater, see Fig..31-
4. -

3. Fit the new battery hedter and connect up the cables.

Fig. 31-6. Auxiliary start socket



PART 3 ELECTRICAL SYSTEM

732 Alternator

GROUP 32 ALTERNATOR

—J
Fig. 32-1. Alternator

Construction and Function

VOLVO
115648

The alternator is placed on the right-hand side of the engine
and is driven by two drive belts from the crankshaft pulley ..

The charging regulator is behind the passenger seat and the bat-
tery charging warning lamp is on the facia.

32:1



ALTLRNATOR

The alternator is of tha three-phase, star-wired type, with a
roctifier built into the slip ring end shisld, consisting of six si-
licon diodes.

The alternator is radio-suppressed by means of throe RC-circuits,
one for cach phase. The altemator differs from a dynamo in that
il has a rotating magnetic winding called a rotor and a stationa-
ry main winding called a stator. The rofor is of the claw-pole
type with the magnetic winding fed across two slip rings. The
safety diode placed on the outside of the alternator has two func-
tions: it acts as an exira reverse-current protection for the al-

1. Brush holder 7.
2. Insulation plate 8.
3. Safety diode o
- 4. Slip ring end shield 10.
5. RC-circuits’ it.
6. Diode holdeér 12.

Jeriator should one of the six rectifier diodes stop functioning,
and it also facilitates casy wiring of the baltery charging warn-
ing light..The altérnator is self-limiting (mox. 35 A), which
means that a simple charging regulator with only voltage regu-
lation can be used.

Fig. 32-2. Alternator, exploded view

—~CHl——oDF

O

—0 61
L OB+

&—0pP= S
nlw voLVo CHARGING REGULATOR
115 550

1. Slip rings 4. Stator
2. Rotor 5. Diodes ‘
. 3. RC-circuit 6. Safety diode

Fig. 32-3." Altemator internal wiring

32:2

116 549
Stator
Slip rings
Slip ring bearing
Rotor. R
Drive end shield
Fan ‘
" Engine sp;ed -
18 2610 a2 465 ¢/min
® 435 8 »s 1S
s | = R
¢ 150 s .
1500 3000 4500 6 9000 I/MNIN

© Alterhator speed

voLvo
— 5873
) - ——I . s see

. Fig. 32-4. Output curve

The charging regulator is a transistar=type with built=in protec-
tion against éxcess voltage. Should excess voltage (36-38 V or
more) ariso in the alternator due to temporary failure or over-
loading of the electrical system, or if the control voltage be-
comos so high due to a faulty regulator, terminals 61 and D= in



the protection for excess voltage will short-circuit. When this

happens, current is cut.off to the alternator magnetic winding
_and the alternator stops charging. When the alternator voltage

drops towards zero, this breaks the current in the cable between
terminal 61 and D~ on the protection for excess voltage so that
the alternator starts charging again .

GENERAL
1.

If this protection cgdin;t excess \-/»c;l?d-g‘e‘rd;ﬁgf-fiﬁéa ,d'_ﬁ;tem- i
porary excess voltage would ruin both the regulator and ‘other
power consumers. in the electrical system.

A faulty reguiator must be replaced, it cannot be repaired or
adjusted.

|
|
|
|
B
|

| -

Service Procedures

Never run the alternator with the main circuit broken. The
cables to the batteries, alternator and regulator must never
be disconnected while the engine is running.

2. Never try to polarize the alternator. All polarization is
unnecessary .-

ALTERNATOR : 0

Removal

1. Remove the cover over the batteries and disconnect the ne-

. gative cables.

NOLYD
15 uhy

“Fig. 32-6. Alternator cable ferminals

Fig.-32-5. Regulator internal wiring

vOLVO
115 651

Remove the front engine casing.

Note which cables are fixed to which terminals on the al-
ternator and then remove them, see Fig. 32-6.

Remove the bolt, Fig. 32-7, securing the tensioning bar
to the alternator and slacken the bolt securing the tension-
ing bar to the cylinder head several turns.

Remove the alternator retaining bolt and spacer washer,
Fig. 32-7, and lift off the alternator drive belts.

- Fig. 32-7. Alternator fixed in position

32:3



 Drimanbhing
1. Fix the alternator pulley and drive belt as shown in - Fig.
32-8 in a vice provided with soft jaws.

8
Ca

-

P )

( AY
e ‘
i (
' <
¢
s . \

VOLVO

N

Fig.-32-8. Removingd thenpl.AJrlhllerMWﬂ

2. Remove the nut and washer.

Pull off the pulley with a puller. Remove the fan, keyand
spacer washer.

4. Remove the cover and brush holder by removing the two
bolts on the outside of the cover,. also the two bolts secur-
ing the brush holder, Fig. 32-9.

Removi né' the cover and brush ho ider

324

5.

Remove tHe fnsulpc‘tidn plate, Fi.g'. 32-10.

" Fig. 32-11..

Fig. 32-10. Removing the insulation plaife'

Remove the nuts and spring washers retaining the safety
diode, Fig. 32-11, dnd lift off the safety diode together
with the two msulahon washers from the c|ternator

Removing the safety diode N

Mark up the bearing shields and stator to ensure that they
are re-fitted in their orlgmol posmon

Remove the 'Four bol'rs holdmg the alternator fogether



n

?. Separate the drive bearing shield and the rotor from the
slip ring end shield and stator by means of two screwdriv-
ers; Fig, 32-12,

Notel Do not insert the screwdrivers so deep, otherwise
they may damage the stator.

waLvn
18 BET

Checking and replacing parts

Flg 32-12. Removing the stator and slip ring bearing shield
from rotor and drive bearing shield

10.  Remove the nuts and washers securing the negative diode
retainer. Lift up the stator so far that the two screws . se~
curing the RC-circuits can be removed, Fig. 32-13..Then
remove the stator, diode holders (with two plastic bushings)
and the RC-circuits from the slip ring bearing shield.

 Fig. 32-13. Removing the screws for the RC-circuits

.

11, Remove the three screws securing the drive side ball bear-
ing and then remove the drive bearing shield from the rotor
by holding the shield and tapping the rotor with a piece of’

wood or similar. a

Equipment
Designation Description Included in tool kit
Volvo kit .+ Milo workshop
kit
Standard Extra Nor- Large
" andopt. mal
M6290-141010  Puller™) ) X X
M3620-158110 Cable testerxxx) ,
M3746-107010 Auto el. tester™ X X:

M6483-162010 EI. sold. iron 250 W,/220)

x) Included in M8700-274510 Workshop trolley 1/5
xx) Included in MB740-214110 Equipment for auto electricians/
S

Before checking the separated parts, clean them with white
spirit. Since the alternator ball bearings are lubricated for life,
they should only be wiped with a damp cloth.

Stator

Connect up d 24-V test lamp between the stator body and one
of the phase windings, Fig. 32-14.-If the lamp lights, then the
insulation between the stator winding and the stator body is
domaged.

Notel During the testing, only one test lamp with a voltage of
24 V should be used. A voltage of 110 V or 220 V, direct or
alternating current, must not be used. This applies to all the
alternator components.

- 'ﬁk - VOLYO

15548

Fig. 32-14. Short-circuit testing the stator

325



‘ Check the diodes wnh a diode tester, Flg 32-15. If any of
. the rectifier diodes is faulty, the entire diode holder (with
. three diodes) must.be replaced. See under “Rectifier diodes”.

F|g 32 15. Checkmg the diodes

Measure the resistance between the phase windings, Fig. 32-16,

and check that it is approx, 0.32 .. .. The measuring should
be carried out at both the diode’ holder plates, in other words,
three measurements at each plate, and the measurements should

be as similar as possible. if they differ, then it is quite probab- .

le that there is short-circuiting between some of the coi Isinone
of the windings. '

Flg 32- 16 Measurlng the stator resustance

326

Rectifier diodes

- e i e s 0 e e

For the soldering described below, use a soldering iron of at
least 100 W. Mark up the cables connecting the diodes to the
stator and solder loose the cables from the diodes. Place the
new diode holder in exactly the same position as the old one.,
The positive diode holder is insulated from the body by means

of insulation washers and sleeves, and its diodes are markedred.
The negative diode holder is not insulated, and its diodes are

" marked black.

Solder the cables to the diodes. Notel During the soldering,
hold the diode terminal with flat-end pliers to prevent heat from
ruining the diode, Fig. 32-17.

-/
7
g Fig;A. 32—17‘.: ’S.<v:>|derin'g the cables to the diodes
Safety diode B
Check the safety dlode wnh a diode tester, Fig. 32-18. If "an
ohmmeter is used instead of a diode tester, it must showa high
resistance in the counter-current flow direction and low resis-
tance in the current flow direction. If the safety diode isfaulty,
replace the entire holder and diode.
-

FlgA 32 18 Checkmg the safety diode °



Rotor

Lathe the slip rings if they are burnt or damaged in any other
way. Then sandpaper them. Centre the rotor accurately when
lathing. The diameter of the slip rings must not be less than
37.5 mm (1.5"). After the lathing, check the roundnessof the
slip rings by means of a dial indicator. The radial throw must
not exceed 0.05 mm (0.002"). Check the insulation between
the slip rings and the rotor body, Fig. 32-19. :

voLvo
116 6564

~ Fig. 32-19." Checking the rotor insulation

Measure the resistance between the slip rings (rotor winding)
and check that it is 13-14 ", , Fig. 32-20.

" If the above requirements regarding minimal measurements and
resistances are not met, the rotor must be replaced. Concern-
ing the rotor ball bearings, see nder * Bearings".

VOL¥Q
148 56

- Fig. 32-20." Measuring the rotor resistance

Brush holders and: brushes

Connect a test lamp between the brushes. 1t should not light.
. See Fig. 32-21.

Fig. 32-21. Testing brushes for short-circuiting

Connect a test lamp between the DF=-terminal and the plus brush,
Fig. 32-22. The lamp should give a steady light even if the
brush or the brush terminal cable alters position.

VOLVE.
Y16 567

b Fig. 32-22. Testing the terminal between DF and plus brush

Connect the test lamp between the brush holder body and the

negative brysh. The lamp should give a steady light even if the

brush or the brush terminal cable alters position, Fig, 32-23.

~

Fig. 32-23. Testing the terminal between brosh refainer body —
and negative brush

327



Measure the brush length between the brush contdct. surface and
the brush holder, with the brush resting against the spring, and
check that it is not less than 5 mm (0.20"); Fig. 32-24.

Fig. 32-26. Fitting the dl_'ive_bearing

ST
R

Fig. 32-24. Measuring the I_arush length (min. 5 mm= 0.20") When replacing the drive end bearing shield bearing, replace
the rotor if the bearing is faulty.

Bearings Each time any overhaul work is carried out here, the bearing
“““ . X ring on the bearing shield should be replaced.
. The altérnator ball bearings are lubricated for life.
Check that the bearings are not damaged or worn. RC-circuits 3 a2 o
. : e o : N . Idering iron of at least 100 W when soldering off and
lace the bearing on the drive side, fix the rotor in avice Use a so . \ g
oL DR gt ol on the cables in the RC-circuits; Hold the terminals at the di-

i jaws. Pull off the beari ith an extractor, Fig. 32-
\gslth Ll GG L e odes with flat-nosed pliers to prevent heat from ruining the di-
) * odes, see Fig. 32-17.

Assembling -

1. Connect up the RC-circuits to the slip ring bearing shield.
iy Then fit the stator (check with the line-up marks to make
- sure that it is fitted in its original position) and the posi-

t “tive diode holder. Do not forget the insulation washers for
" the positive diode holder. Fit the negative diode holder.

2. Assemble the drive bearing shield and rotor to the stator -
and slip ring bearing shield. Tighten up the four retaining
bolts, to a tightening torque of 3.0 Nm (0.30 kpm = 2.2
Ibftf) .

3. Fit the plastic tube and insulation washers on the bolfs on
- which the safety diode is fitted.

Fit the safety diode. _
Fit the insulation plate for the brush holder.
Fit the brush holder.

Check that thé cover gasket is in good condition.

F|g~ 32;25 . ‘Ren'rl;ving ‘the drive b‘éoring

Fit the cover. '

’ 8. Fit the Spﬁqer washer, key, fan, pulley and nut. Tighten=
— —r ing torque 40 Nm (4.0 kpm = 29 ibftf).

Fit the new bearing in the drive bearing shield . Place a cover ﬁ::e;nc:rzg:i qu;hthe ‘abov: wc:lr é’\ th:.alf::natftr sbould l?e. WHL
washer over the bearing and screw tight the washer. Press the bench or i :n 0 ,)"see under SN D G s (in test
bearing and shield on the rofor with a tubular sleeve which pres- e

ses against the bearing inner ring, Fig. 32-26.
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Installing
Installing wr
e ) Check that the number on the new regulator is the same number
1. Place the alternator in position and fit the retaining bolt as the one on the old regulator. Install the regulator with the

and spacer washer. three bolts and connect up the cables.

2. Fit the drive belts.
It the drive pelts Checking the alternator

Fit the bolt securing the tensioning bar. (on test bench or in vehicle)
4. Tension the drive belts by applying a suitable tensioning - M3746-707010 auto electric tester is included in M8740-214110
bar to the alternator drive bearing shield and then tighten equipment for auto electricians/S.

the bolt securing the tensioning bar. ; g .
up The bo urng, 2 Connect the alternator according to Fig. 32-29. Use a 0-40 V

5. Tighten up the alternator retaining bolts. voltmeter and a 0-1# A ammeter.
[

6. Tighten the bolt on the top cover and connect up the cables
to their terminals, Fig. 32-27.

' Run the alternator on a test bench at a speed of 83.3 rev/sec
(5000 rev/min). If the alternator is already in the vehicle, run
the engine at a speed of 48.3 rev/sec (2900 rev/min). If the
alternator is warm, it should generate at least 35 A at 28 V.

With continued testing of the alternator, compare the values
given on the wiring diagram, Fig. 32-29, and the output curve
for the alternator, Fig. 32-30. . o3

264 85 | [250500) %

——————e

Battery ‘charging waming light

W 3 ;i yoLvo
e = S =1 ; ESHT

* Fig. 32-27. ATtemnator cable ferminals ~ T

7. Fit the front engine casing in position. Connect up the ne~
gative cable te the battery and fit the cover over the bat-
teries, o '

.

CHARGING REGULATOR

- Removal a®a" Engine speed: 14.5 rev/sec (870 rev/min)*

Remove the regulator cables at the terminal box, and also fe; . 43.7 rev/sec (2620 rev/min)_
move the regulator, see Fig. 32-28. ' biv:

- Fig. 32-29. Wiring diagram for cheéking alternator

Checking the RC-circuits

If there is interference in the radio and other consumer compo-
nents, the reason may be that the RC-circuits in the alternator
are not functioning. To check this, remove the drive belts from
the alternator and start the engine. If there is no interference
then, the fault is probably in the RC=circuits.

i ' i

" Fig. 32-28. Charging regulator
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Engine speed

A 873 1746 2619 ‘3402 4365 r/min
. _ 14|,5 29 435 58 725 I/S
; ——— ?',,L;’i'll,i TR
[ = [ !
| i ) — t | |
g0 11 L L1 NN
T O P 28,8-v
| ] | CEP T =264V
- =T | - | ||
30 il i i /:J = - i
N | 4 [ 1] i [
[ | L | ' [ ] LI
2 ‘ | /} | | T 1 11 i
! A7 |1 ! '
| . 1 /?rl . T T
| y [ [
10—— A |
| /
i [ ]
] I [ ]
0 L —- '
0 25 50 75 100 125 150 ¥/S
1500 3000 4500 . 6000 7500 9000 r/mm
Alternator speed .
Fig. 32-30. Output curve voLvo

S S

Checkmg the charging regulafor (on test bench or in vehlcle)

Connect the alternator and regulator according to Fig. 32-31.
On test bench: run the alteinator dt a speed of 83.3 rev/sec
(5000 rev/mm) In vehicle: fun the engine at 48.3 rev/sec
(2900 rev/min). Load the alternator to approx. 10 A.

Battery charging waming light

A ns{rm)
10 | [83s(s000)} *
{ i
1 o=

/+ o - N

Belastningsmotstand
T

L

vowve
Ty

*48. 5rev7sec (2900 rev/min) e&qine speed

Fig. 32-31.
»
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Wiring diagram for checking clternator/;egdiafof B

Check that the voltage is 27. 1-28 1 V when the regulator sur- h

rounding temperature is 25°C (77 F). If the temperature is other-
wise, compare the diagram in Fig. 32-32. Replace a faulty re-

~ gulator since it cannot be adjusted.

VOLT
29 1: _]
[~
1
28 1 \‘T--__"""--.
=] g AT RO Qe S A T
| — [ |
== i
27 .
| I~
1.
26 | T~
i |
Fa |
il
-20 0 +20 +40 460  +80  +100 TEMPT
VOLVO
12561
F|g g, 32-32. Voltoge-temperdture diagram
“
Y
o3 2



PART 3 ELECTRICAL SYSTEM 33 Starter motor

GROUP 33 STARTER MOTOR

vOLVO'
115 676

——

Fig. 33-1.

Starter motor

Construction and Function |

. The starter motor at the flywheel casing on the left~hand side
of the engine is a four~pole series motor. The pinion on the ——
starter motor armature shaft engages the flywheel ring gear

" “when displaced. The axial movement of the pinion is control-
led by a magnet.
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26 25\24 2/3 gﬂ

vSpacéf‘washer " '9. Terminal screw 17. Armature brake  25. Drive b;uring

29 28 27

VOLVO

1. < 115 600
2. Circlip 10. Cover . - 18. Commutator end shield
3. Roller drive 11. Brush spring 19. Field winding 26. Drive
4. Pivot bolt 12. Brush 20. Armature 27. Stop ting e
5. Shift lever:. 13. Brush holder 21, Pole screw 28. Stop ring T
6. .Intermediate 14. Commutatorend 22, Pole shoe 29. Drive bearing
bearing bearing shield  .23. Starter motor bushing’

7. Solencid 15. Screw ... housing
8. Connection . 16. -Bushing " 24. Spring

_ line B =

Fig. 33-2. Starter motor

" Fig. 33-3. Starter motor internal wiring
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PART 3 ELECTRICAL SYSTEM 33 STARTER MOTOR

—— e

Service Procedures

STARTER MOTOR . . B,

Testing in vehicle 4. Remove the cables from the starter motor and the screw on
) the engine block securing the earth cable, see Fig. 33-6.

M3746-107010 Auto Electric Tester is included in the M8740-

214110 equipment for auto electricians/S. * 5. Remove bolts, washers and nuts securing the starter motor

) X to the flywheel casing and lift off the starter motorz
Before starting the test, check to make sure that the batteries ’

are fully charged and that battery cable terminals, earth cables
and cables to the starter motor are in good condition.

Connect up the measuring instruments as shown in Fig. 33-4.
Engage top gear and brake the vehicle with the handbrake and
footbrake. Push in the starter button for maximum 5 secondsand
read off the instruments.-The voltmeter should indicate 16Vand
the ammeter 220~270 A. If other values are obtained, then the .
starter motor is faulty and should be removed from the vehicle
for close inspection and necessary overhaul.

voLvo
newr

Fig. 33-4. Wiring didgram for starter-motor ;ésﬂng

Testing after removal -

femoral , " M3746-107010 Auto Electric Tester is included in the Mg740-
1. Remove the cover over the batteries and disconnect the ne- 2141 10 equipment for auto electricians.

R Coal, M3620-158220 cable tester. s ‘

2. Remove the plate over the engine and gearbox. ) P
3. Remove the gear lever control ball joints from the gearbox ngfl(_lgg_tb_e_s_o_l_g_ng_lg

and lift up the control tube, Fig. 33-3. Wire up the solenoid according to Fig. 33-7. The test voltage
at terminal 50 should be minimum 15 V and maximum 28 V.
When' the power is switched on, the solenoid should be able to
push out the pinion to the engaging position and keep it there
as long as the power is switched on. When current is broken,
the solenoid immediately disengages and the pinion goes back
to the rest position. . ‘

s0 + -

VOLVO
115 580

_Fl_g; 33-7 .—T:sﬁng the sblénoid
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Clean the outside of the starter motor with white spirit. Remove
the protective cover for the brushes.

Secure the starter motor on a test bench and connect up the in-
struments as shown in Fig. 33-8.

Notel The test bench ammeter should be provided with a shunt
for minimum 500 A.

A v . ds(rm)
25-45 23 34-1170 |
3\ 3 s . 3/{s5000-7¢00)
— ‘:l:
2| % 2| ¥ 2 (188{?3&)
[ | . |
220-270 16 o]
1 1 N [ >

"
[
1

vatvo
e

Fig. 33-8. Wiril‘-ug: diagrah for starter motor testing

Fault Reason

1. Low spéed and
low current.”

Consnderable resns’rance due to dirty com-
mutator, worn brushes or too low brush
spring pressure.

Short-circuiting in magnetic windings.
The armature scrapes against the pole
shoes due to worn bearings or distorted
armature shaft,

2. Low speed and
high current.

Low spring pressure due to worn brushes
or defective brush springs.Short-circuit=

3. Powerful spark-
ing, low rota-

tion. ing or partial breakage in armature wind-
-ing.
4, Pinton does not Poor contact at terminal 50 or fault in
go back to the solenoid.

rest position when
the power is bro—
ken. .

5. Pinion goes back  Pinion scuffs against the armature shaft.
to rest position ‘
when voltage cuts-

out.

Faulty solenoid, poor contact with brushes.
Breakage in magnetic winding. Armatu-
re scuffs against the journalling.

6. Solenoid operates,
but starter motor
does not.

334

' Disassembling

1. Remave the profecnve cover dt the commutator end bearing
shield.

H

2. Remove the screws securing the brushes and pull the brushes
up out of their holders, Fig. 2_33-9.

F:g 33-9 Removmg the electnc brushes

3. Ta bort skruvama som haller' samman lager-
skoldar och hus. Ta bort muttern som haller
forbindelseledningen vid -mandvermagneten, bild
33-10. '

3 ~F¢g. 33-10. Removmg the nut and screws .



4, Remove the commutator end bearing shield from the starter ¢
motor housing, Fig. 33-11.

Remove the three bolts and lock washers securing the in-

termediate bearing, Fig. 33=13.

Commutator end bea

Fig. 33~11.

.

ring srlr‘nielcvi

5. Separate the armature and the drive end bearing shield
from the starter motor housing, Fig. 33~12. "

Fig. 33-12

Fig. 33-13. Rem;;ing the bl'aii"s for the inrerrﬁediqtev.bearilgx_—

Remove the pivot bolt securing the clutch fork and the two
bolts securing the solenoid. Then remove the solenoid.
Separate the armature and p'inior.fand intermedia\te bearing
from the drive end bearing shield; also remove the engag-
ing lever, Fig. 33-14.

VOO
116686

Fig. 33-14. Fronf end with engaging Tever

‘3356



. Remove the wcsher; for udlushng the QXIQ' cleqrance and
then remove the outer stop ring from the armaiure.

Remove the starter motor pinion and intermediate bearing.

F|g 33 15 Pmlon end of armatore Tt

P

11. Remove the armaturé_brcke and flat washer from the com~
mutator end bearing shield. .

"12. The starter motor pinion and brushes can be W|ped with a

damp cloth, and the other parts can be cleaned in white -

splrlt

-

Checkmg and: replclcmg parts

Armcture

1. Check the armature for mechanical damage.

2. Re-lathe the commutator if it is scored or unevenly wom,
When lathing, use a precision machine with a special sup-
port chuck. Take small’cuts at a time so as not to remove
more than is necessary, see Fig. 33-16.

Fig. 33-16. Lathing the commutator"—

33:6

i

The diameter of the commutator may not be less than 33.5
mm (1.30 ") and the radial throw at the commutator may
not exceed 0.05 mm (0.002"), Fig. 33-17.

3.

Fig: 33-17. Checking the radial throw

Insert the insulation between the discs to a groove depth of
:0.5-0.8 mm (0.020-0.032") beneath the surface of the
disc, see Fig. 33-18, Milling is done with a groove mill-
ing machine, see Fig. 33-19, or witha

A _|r';correicfv|y milled &
B Correctly milled

'Fig. 33-18. Groove depth on commutator -

Fig .‘33-:]?‘5 » Groovmg _chh’m#',vgrodv?n»g down ' insulation



. . “ PTdce the starfer motor housing in a clamping block as
4. Sandpaper the commutator with a fine sandpaper cloth, and. shown in Fig. 33-22 and remove the bolts for the poleshoes.
blow clean the grooves with compressed air.

5. Check the armature with an armature tester. .
7

=),

N -
0 " Fig. 33-20. !Testfng‘fhe armature
- T T T e e Fig. 33-22.. Removing the pole shoe bolts
NHS.“.?*.'E."!'_E“_'PQS :
1. Check the wmdmgs for mechanical damage. 4. Remove the pole shoes and the magnetic wmdmgs from the
, - starter motor housmg
2. Connect a test lamp between the starter motor housmg and . . i
field wmdmgs if the |amp lights, then the windings or Fix the new wmdmgs loose in the h-ouslng'togeﬂjer W|.thv'rhe
grommet in the housing is damaged; Fig. 33=21. Concern- pole sh(‘)es, and press the ussembl)./ into the housing with a
Ing replacement, ofthe magnetic windings, see points 3.and press drift, see Fig. 33_-23' andtighten up the pole ' shoe
g bolts. Remove the housing from the clamping block andalso
remove the press drift.
N
- p-— L —

Of—. — .
ol ] el ¥
% .
—
. — - 8 o
D= 66.04-66.09 mm (2.599-2.602") =
L = 8 mm (3.34_1-6")
S SN W Fig. 33-_2:3. Press drift

Fig. 33-21. Short=circuit testing, housing - field windings
5. Solder the’ grommet in position and check with a test lamp

that there {s no short-circuiting in the starter motor hous-
e e - ing, Fig. 33-21.

3. _“Mcke line-up marks for the pole shoes and starter motor
housing so that the shoes are fitred in their origindl:posi-
tion when re-fitted.
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Commutator/drive end bearing shields

Check the positive brush holder on the commutator bearing end
shield for short-circuiting between the holder and shield. Use
a test lamp, see Fig. 33-24. 3

Ll
b 1]

Fig. 33-24. Short-circuit testing the commutgf&;;d beorfﬁ-g .
shield

Place the commutator end bearing shield with brushes on - the
armature angd measure the brush spring force by hooking aspring
balance onto’the brush spring where the spring goes against the
brush. The spring force should bé 8-9 N (0.8-0.9 kp=1.7-1.9
1bf) and should be read off when the spring is lifted from  the
brush. If another force is obtained, the spring must be replaced.
Check the journalling for the intermediate bearing and tha,ar=
mature. 1f the gap is excessive, replace the intermediate bear=-
ing. o : ' -
Each time any overhauling is carried out, the bushings in - the
drive end and commutator end bearing shields should be replac-
ed. The bushings are of the self-lubricating type, and it is
therefore important that they lie in'light oil for at least 30 mi-
nutes before being fitted, ~

Bushings

1. Press or pull out the bushings with a suitable drift or ex-
tractor, see Figs. 33-25 and 33-26.

338

VOLVO
115 897

a

Fig. 33-26. Bushing extractor, make Bosch, mounted on bear~
ing shield ‘

2. Clean the hole for the bushing.

3. Press in-the new bushing with a drift, ‘e.g., a snap-ondrift
kit A-157"A or similar. If necessary, a smocth drift can be
pressed through the bushing. * =

Lubrication . ;

Use Bosch lubricant (or cofresponding) according to the desig-
nations below, see Fig. 32-27.

Ft = grease
Ol = oil ‘
1. Ft2v3. Grease lightly the armature brake springs
2. Ol 1v13, Place the bushing in oil for 30 minutes before
fitting. :
3. Ft2v3. Grease lightly the washers and shaft end.
.4, Ft2v3. Apply plenty of grease to the armature brake.
5. Ft2v3. Apply plenty of grease to the groove.
6. Ft2v3. Lightly grease the flange sleeve and coil spring.
7. Ft2v3. Lightly grease the shaft end and lands.
8. Ft2v3. Lightly grease the adjuster washers. ‘
9. Ol 1v13. Place the bushing in oil for 30 minutes before
 fitting.. .
10. Ft2v3. Lightly grease the pins and their bearing points.

11. Ol 1 v 3. Place the bushingin oil for 30 minutes before

fitting. D

.



6 5 vOLVO

115 599
Fig. 3?-27. Lubricating poinifs
* Assembling .
1. Fit the armature brake on the commutator end bearing .
shield and the cable between the positive brushes, Fig. . . e
33-28. = “inpermediate bearing ;- Pinion ! .

RRET S " Inner stbp ring

| Lock ring

Outer stop ring -

. Adjuster washers |

MG
D5

* Fig. 33~29. Armafure pinion end.

Fig. 33-£8. Armature brake 4. Screw tight the intermediate bearing holder in the pinion
) housing. g
2. Fit the intermediate brake with holder on the shaft and 5. Fit the starter motor housing.v A

place the starter motor pinion on the drmature shaft. "Fit

2 it t d bearing shi f
the washers and-lock ring as shown in Fig. 33-29. Fit the commutator end bearing shield on the end of the

» ‘ armature. shaft, also fit the armature brake and screw tight
3. Place the engaging lever in its groove on the starter motor the bearing shield in its correct position with the “through
pinion and assemble the drive bearing end shield and the bolts. T ' '
armature. The stop on the engaging lever must face towards 7

A Fit the brushes in their holders and sorew tight‘the cable
the pivot bolt nut. n

from the magnetic windings in the brush holder™"
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'8, Check the adjustment on the solenoid. Adjust if necessary,

“Installing the starter motor in vehicle

see Fig. 33-30. 1.

Place the solenoid on the pinion housing and fit the pivot

bolt. 2.
a

Valvo
21572

a = 32.1-32.3 mm (1.30<1.31")

Fig. 33-30. Solenoid adjustment measurement

9. ‘Screw on the protective cover over the commutator end
bearing shield. 3
10. Rotate the armature and check that it does nof stick. Mea
sure the axial clearance and check that it is 0.1-0.3 mm
(0.004-0.012").
11. Test=run the starter mofor on a test bench before installing

it in the vehicle.

33:10

“Fig. 33-31. Starter motor cable connections™

Mount the starter motor on the fiywheel casing with the
bolts, washers and nuts.

Connect up the cables to the starter motor. Route the earth
cable through the starter motor housing and the solenoid
and screw it tight to the engine block, see Fig. 33-31.
Make sure that the earth cable does not come in contact
with any current carrying part of the starter motor.

Fit and tighten up the gear lever control ball joints in the’
gearbox.

Place the plate over the -engine and gearbox.

Connect up the negative cable to the battery and fit the
cover over.the batteries.
o



PART 3 'ELECTRICAL SYSTEM ' 34 Ignition system

GROUP 34 IGNITIOM SYSTEM

lgm tion swi tch ﬂ//

115 681

Fig. 34-1. Ignition system

Cons?ruchon and Funchon

The ignition sysfem is of fhe baftery lgnmon fype lt consistsof e
=~ the following main components: ignition coil with advance en-

gaging resistor, ignition switch, distributor, spark plug cables

and spark plugs.
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Its setting in relation fo engine load is regulated by the vccuu“m
regulator which is mounted on the distributor (A, Fig. 34-4).

IGNITION COIL WITH ADVANCE ENGAGING RESISTOR

The function of the advance engaging resistor, Fig. 32-2, is to
protect the ignition coil, Fig. 34-2, against serious overheat-
ing, if the ignition switch is on and the engine has not started.
In order that the ignition voltage is sufficiently high at the mo-
ment of starting, the advance engaging resistor is bypassed via
a relay when the starter button is pushed in.

e — Y
" Firing sequence 1-5-3-6-2-4"

Fig. 34-4. Distributor with spark plug cables

R T — e

. ,D;lstrlbufor cdap
Distributor arm
,” Condensation inhibitor
. Breaker plate
. Lubricating felt
6. Circlip
. Breaker cam
. Centrifugdl governor
. Shaft
. Vacuum regulator
. -Bushings

Fig. 34-2.. Ignition coil and advance engaging resistor

T _
" The ignition coil will then be fed directly by battery voltage,
see wiring diagram in Fig. 34-3.
S T - Distributor
Advance engaging resistor

| e S . Flange
+f | Starter motor . Pin
PN S : :H . Resilient ring
i, Starter button . Large steel washer

. Fibre washer
. Small steel washer
. Large steel washer
9. Fibre washer
. Small steel washer

Fig. 34-3. Starter relay with advance engaging Tesistor, wiring
diagram’ S i B

IGNITION SWITCH

The ignitior switch has two positions.

1. Switched-off position (key can be removed), voltage on
terminal 30, Fig. 34-7.

2. lgnition position (starfing and driving position), voltage
on terminals 30, 15 and 61. ’

DISTRIBUTOR

The distributor. is placed on the left-hand side of the engine,

Fig. 34-4, and is driven from the camshaft. lts setting in rela- :

tion to engine speed is regulated by the lower breaker plate (8, — T
Fig., 34-5), which sits on the centrifugal governor. -Fig. 34-5." Distributor, exploded view

18810
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PART 3 ELECTRICAL SYSTEM 34 lgniﬁc{n system

Service Procedures

IGNITION colL
~ Removal .
Disconnect cables 1, 3and 4, Fig. 34-6.

Slacken the screw (2, Fig. 34=6) until the ignition coil can be
removed.

A Retaining cap

Fig. 34-7. Ignition switch .

Instal ling

1.." Serew tight thg advance engaging resistor,
2. Connect up the cables according to the marking.

3. -Fit the cover.

Outgoing low-voltage cable (primary cable)
Screw . )
Ingoing low-voltage cable (primary- cable)
- High-voltage cable (secondary cable) -

»

AN N

: B A IGNITION SWITCH
Fig. 34-6. Replacing the ignition coil o

Reelaéing :
" o | - . 1. Remove the cover over the batteries and disconnect the
Installing: e ° 0 . ' a negative cable from the battery, :

Instail fhé coil and fighten up the clcmRing screw, Connect up 2. Re : :
€ c L . move the cap (A, Fig. 34-7).
the cables. The cable from the distributor. must be connected to P (A, Fig ) :
the negative terminal on the coil. 3. Pull out the ignition switch.

Transfer the cables to the new sWitch. The cables with

ADVANCE ENGAGING RESISTQB . sleeves marked No. 3 must be connected to terminal 15,

Removal for testing - s No. 2 to-terminal 30 and No. 51 to terminal 61 .
1. Remove the cover over the advarice engaging resistor.. 5. Install the new ignition switch and screw it tight with the
' : cap.

- 2. "Mark’and disconnect the cables from the resistor. )
6. Connect the negative cable to the battery and fit the cover

3. R.ertnove the two screws securing the advance engaging re=- ) over the batteries.
sistor. . »
o SUPPRESSORS
Testing ] _
. Checking and replacing
1. - Connect an ohmmeter between the advance engaging re- 3 :
sistor’s two terminals, see Fig. 34-3. The resistance must A damper resistance is fitted on each spark plug. Its resistance
be 4.14.5 {; at 20°(; (68°F). shouid be 1000 . at 20°C (68°F). The distributor lever should

have a resistance of 4500-6000.< . If these values.are not ob~

2. If these values are not obtained, then the advance engag- tained, the resistor or the distributor lever should be replaced.

ing resistor must be replaced.




DISTRIBUTOR

Removal

1. Unclasp the lock clasps on the distributor cap and lift off
the cap, Fig. 34-8. :

Fig. 34-10. Removing the vacuum regulator

Fig 34 8 Dlsfnbu'ror cap removed sek

2. Remove the lock clasps for the cap. Disconnect the cable
from the breaker contacts and remove the condenser with
L It IR its low=voltage terminal; Fig. 34-11.
Disconnect the low-voltage cable from the distributor. Re- A
move the vacuum hose from the vacuum regulator .- Lift off
the distributor arm and remove the condensation inhibitor.
_Slacken the retaining screw and pull up- the. dlsfnbutor,
"Fig. 34-9.

‘Fl-g——34:| 1. Removing the low-voltage terminal. ..

3. Mark the position of the breaker platé in relation to - the
distributor housing and lift up the breaker plate.

" Fig. 34-9. Removing the distributor

4. Disconnect the springs for the centrifugal governor. Re-
move the Iubrlcahng felt gnd mark how the breaker cam is
B —— : — ‘located in relation to the distributor shaft, Fig. 34-12,

Disassembling -
1. Remove the vacuum regulator, Fig. _34-10.
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16817

Flg 34-14. Ren Removmg ing the flange pin %“ringare

VOLVO
16814,

. 7. Remove the retainers for the centrifugal weights and lift
’ D e e off the weights.

S R

Fig. 34-12. Lline-up marking the breaker cam and distributor
shaft o o, Checkmg and replacmg_parts

T T ————

The contaci's must have smooth and even contact surfaces. The
colour on the contacts must be grey.

Oxidized or burnt contacts must be replaced After being in
use for some time, the breaker lug can be worn and the spring
fatigued, and for this reason the contact should be replaced if
the dlstnburor is dlsassembled for some reason or other.

5. Fix the breaker cam in a vice with soft jaws.
Carefully knock on the distributor housing with a plastic
mallet until the lock ring loosens, Fig. 34-13. Take care
of the lock ring and washers. :
s : Distributor shaft

The clearance berween the distributor shaft and the breaker cam
‘should not exceed 0.1 mm (0.004").

™

The .cams on the breaker cam must not be scored or worn._‘down
as this would alter the dwell angle. .

The holes in the centrifugal governor weights must not be oval
or deformed in any other way.

The weight springs must not be deformed or damoged in any
other way, see Fig. 34-15. 3

woaLve
ey

Fig. 34-13.. Removing‘the breaker cam

6._.Remove the resilient ring and mark how the flange is locat-
ed-in relation to the distributor shaft.

VEva
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Knock out the pin, Fig. 34-14. Lift off the flange and pull
up the distributor shaft. Take care of the washers. 0o

Fig. 34-15. Shaft with weights

345
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Check that the clearance between the distributor housing™ and
the shaft does not exceed 0.2 mm (0.008"). If the clearance is
excessive, replace the bushings, and if this is insufficient, also
the shaft.

Assembling

Lubricate the parts according to the instructions given in Fig.
34-16.

Use Bosch lubricant or corresponding according to the designa~
tions given below.

Ft = grease
ol = 0il
1. Cover the fibre lug with a light layer of grease Ft 1 v 4
2. Grease the fop and ball for the vacuum regu-

lator Ft1v26
3. Oil the breaker plate Ollv2
4, Douse the lubricating felt Ol1vi3
5. Cover the breaker cam with a light layer of

grease Ft1v4
6. Lubricate the weights sparingly Ft1vd
7. Oil the shaft before fitting it Ol1v13
8. Grease the washers Ft2v3
9. hen fitting new bushings they must lie in

oil for at least half an hour before being in-

stalled - Ol1vi3
10. Grease the washers - Fi2v3

—

VOLVO
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Fig. 34-14.. Lubricating scheme

34:6

1., Fit the centrifugal weights and lock them tight with the
lock rings.

2. Place the washers on the distributor shaft and insert the
shaft in the housing.

3. Fit the washers and flange. Fit the pin and the resilient
ring following the line-up marks.

4. Following the line-up marks fit the breaker cam with wash-
ers, circlip and lubricating felt, and secure the springs to
the breaker cam. -

5. Check the line-up marking and fit the b;_egl:érglate to-
gether with the two lock clasps. Fit the condenser and the
low=voltage terminal in the housing. -

6. Fit the vacuum regulator with screws and lock ring. Con-
nect the cable from the breaker contacts.

7. Test-run the distributor, see under the heading “Test-run-
ning the distributor on a test bench".

[o2]

Place the condensation inhibitor tab so that it fits in the
recess in the distributor housing. Fit the distributor lever.

Test=running the distributor,on a test bench

1. Run the distributor at approx. 8.3 rev/sec (500 rev/min)in
its own direction of rotation (anti-clockwise) and adjust
the dwell angle in the breaker contacts to 39-45° accord-
ing to below,

2. Slacken slightly the screw for the breaker contacis. Then
insert a screwdriver in the recess, Fig. 34=17. Turn until
the dwell angle is correct. Tighten up the screw for the
breaker contacts. '

NOLYD.
A58

} Fig. 34-117 \Réée'ss for dwell angle
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Run the distributor and adjust the graduating disc on the
test bench so that a marking comes-opposite 0° at so low a
speed that the centrifugal governor cannot function, below
3.3 distr. rev/sec (200 distr. rev/min). Slowly increase the
speed and read off the values at these prescribed gradua~
tions. A newly lubricated distributor should first be run up
to max. speed several times. Permitted tolerance for the
centrifugal governor is = 1°,

Run the distributor at low speed and adi%st the graduating
disc so that the marking is obtained at 0°. Connect the va=
cuum hose from the test bench to the vacuum regulator.

Gradually increase the vacuum and read off the values at
the prescribed graduations. Compare the ignition advance
curve, Fig. 34-18.

Oka vakuumet successivt och lds av virdena vid
foreskrivna gradtal. Jimfor tindforstallningskur-
va, bild 34-18.

W

- et d 4
T

N T A i i ‘———‘———l—-:-—l-m P
% als 167 280 aas ! Distr. rev/sec
500 1000 1500 2000f Distr. rev/min
o 100 200 30" mm Hg
Fig. 34-18. Advance ignition curve

-Installing
1.
28

Install the distributor,

Press the distributor downwards while turning the distribut-
or lever at the same time. When the distributor has gone
down'about 5 mm (0.2") and it is not possible to turn the
distributor lever, then the distributor flange is in the groove
on the distributor pinion.

Turn the distributor housing so that it takes up the same po-
sition it had when removed. ' :

Connect the low-voltage cable and the vacuum hose. Fit
the distributor cap.

Start the engine and adjust the firing. (If the engine does
not start, turn the distributor housing until it does.)

Fig.,'34-19. Flywheel damper and graduations

Ignition setting

The ignition setting should be adjusted while the engine isrun-
ning with the help of a stroboscope . This is done as follows:

1. Clean the flywheel damper in order to see the graduation

marks .

2. Disconnect the hose from the vacuum regulafor.
Connect the sfrobo§c;ope to No. 1 spark plug and the bat-
tery. ‘

4. Start the engine and run it at approx. 13.3 rev/sec (800

rev/min). Point the stroboscope to the graduation on the
flywheel damper. See Fig. 34-19. Slacken the distributor
retaining screw and turn it until the firing position is 10°.
Screw tight the distributor-and check that the firing posi-
tion and speed have not altered.

vOLVO
115 800
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5. 'Remove the stroboscope and connect up the vacuum regu-
lator hose.

The ignition setting can be adjusted as follows with the engine

1. Clean the flywheel damper in order to see the graduation
marks. Remove the cap and the condensation inhibitor.

Connect up a 24 V lamp between the engine block and the
low=voltage terminal on the distributor.

Turn the ignition key to the firing position.

4. Slowly turn over the crankshaft (lgy hand) in the engine’s
direction of rotation until the 10" marking on the flywheel
damper is opposite the firing mark. The distributor lever
should then point to the seribed mark on the edge of the
distributor housing. The test lamp should light, Fig. 34-20.

34 7



Fig. 34-20. Basic sefting.

VOLVO
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if the ‘lam‘p does not light, slacken the distributor andslow=
ly turn it in the engine’s direction of rotation until the
lamp lights. Then screw tight the distributor.

If the lamplights earlier than according to point 4, slack -
en the distributor and turn it slowly in the engine’s direc-
tion of rotation until it goes out. Then screw tight the dis-
tributor.

34:8

Breaker contacts

Replacing

The breaker contacts can be replaced in the vehicle, but the -

- distributor should be removed. The contacis are replaced s fol-

lows:

Lift off the distributor lever and the condensation inhibit~
or.

Disconnect the cable at the low-voltage terminal.
Remove the old contacts.

Fit the new contacts and connect up the cable to the low~
voltage terminal. )

Check to make sure that the breaker contacts are fitted
properly horizontally and that they lie flat. This adjust-
ment ¢an be made with a tool such as the Bosch EFAW 57
A. Only the fixed contact may be bent.

Apply a light layer of grease to the breaker cam and the
fibre lug (1, Fig. 34-16).

Wash the breaker contacts with trichloroethylene or che-
mically straight petrol. ' ‘

Run the distributor in a test bench and adjust it according
to the data given under "Test-running the distributor on a
test bench”.

Fit the condensation inhibitor and the distributor lever.
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Fig. 35-1. Lighting

-~

Construction and Function

The figures given below for the various lighting components,
etc., refer to the figures shown in Fig. 35-1.

1. headlamps, 2. parking and indicator lights, 3. black-out
lights, 4. instrument panel light, 5. switch light, 6. courtesy
light, 7. twelve-pole power socket, 8. tail lamps and 9. re-
verse light.

Changing between mainbeams and dipped beams is garried out
by moving the direction indicator lever towards the sfeéring
wheel in conjunction with a step relay, see Fig. 34-30.

The tail lamps are provided with separate bulbs for the follow~ -

ing: rear lights, black-out rear lights, stop lights, black-ou!~
stop lights and direction indicators.

“The vehicle is equipped wifhvévdiéped-:beom mechanism anda

switch for the black-out lighting.

The dipped-beam automatic mechanism switches on the dipped
beams and parking lights when the engine starts and if theswitch
for the dipped-beam automatic mechanism is switched on.

The black-out switch makes it possible to either switch off all
lighting or reduce lighting to a minimum.

35:1



Service Procedures

HEADLAMPS

. Checking and adjusting

Check the headlamps with a view to the condition of the lens,
reflector and bulb, If the lens is damaged by flying gravel,
cracked or defective in any other way, replace the insert. A
cracked lens will cause.a deterioration in lighting power in ad-
dition to producing irritatingly irregular beams.

If the reflector is dull, buckled or damaged in any other way,
replace the insert. The bulb must not be black or oxidized on
the globe. Normolly the lighting power of a bulb deteriorates
after being in use for 200 hours.

The headlamps must be adjusted according to current provisions.
An approved headlamp aligner should be used for the adjust-
ment.

Adjustment is carned out by means of the screws for vertical

and lateral adjustment, see Fig. 35-2. i e T R - : P Yoo

fm,Fig. 35-3. Rim with insert

3. . Release the bulb holder by turning the rubbered holder
. anti~clockwise.
4. . Remove the bulb from the bulb holder.

. - Remove the screws and washers retaining the |nsert, Fig.
: 35—4 .

Fig. 35-2. Headlamp

Replacmg the headlamp insert

Replccmg the bulb (ccrry out points 1~4 and 7-9) Fig. 35-4. Insert - crewis and veaghers
1. Remove the retaining screw in the headlamp rim; Fig. 35- T i
2 , .

2. Lift forward the rim together with insert, Fig‘. 35-3. 6. Fit the new inserf together with the screws and washers.

136:2
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7.  Fit the new bulb in the bulb holder. Do not touchthebulb . PARKING AND DIRECTION INDICATOR LIGHTS
with your fingers. The reason for this is that any grease ' '
and dirt on the bulb glass can be vapourized due to heat : i
from the bulb and‘fhis could damage, the reflector. 1. Remove the screws holdi}ng the ]ensl Fig. 35-7.

Replacing the bulbs

8. Place the bulb-holder .properly in position in relation to the
insert, Fig. 35-4. The marking on the holder should be
opposite the marking "Einsetzen". .

VoLvo
115624

e

‘ Flg 35-7. Removmg the lens and rim

2. “Remove the defechve béib by pushmg it mwclrds und turn-
© -ingit(bayonet flthng), Fig. 35-8.. .

Flg 35-5. Bulb holder posuhbn '

9. gecure the holder by turning it to the marking, "Fest", Fig.
56, o

voLvo
115 625

Fig. 35-8. Bulbs

3. Fit the new bulb.
(Do not touch the globe wnth your flngers )

4. Wnpe the light lens with a damp cloth and fit fhe Iens and
hghten up with the two screws.

Fig. 35-6. Securing the bulb holder
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TAIL LIGHT AND REVERSE LIGHT

Changing the bulb
1. Remove the screws on the light lens of the bulb to be re-
placed, see Fig. 35-9. .

F|g . 35-9. Reverse ||ght ‘and tam‘

Comve T TR T I

2. Remove the defecnve bulb by pushmg it in and furmng it,
or, if it is of the coil-shaped type, by pulling it straight

out, Fig. 35-10.

— e

‘Fig. 35-10. Bulbs

3. Fit the new bulb without touching the globe with your fin=-
‘gers. Wlpe the hght lens with a damp cloth and re-fit it.

354

COURTESY LIGHT e

Changing the bulb
1. Remove the lens by pulling it backwards, see Fig. 35-11.

14,

VOLVO
3 115627

Fig. 35-11. Courtesy_mﬁ o

2. Remi‘a‘y'g the bulb and fit the new one, Fig. 35-12.

BT

Fig. 35-12. Bulb

3. Re-fit the lens by pushing it straight in.

INSTRUMENT PANE,L LIGHT AND-SWITCH LIGHT.

Fig. 35-13 shows the wiring for the instruments and switches.
The switches and’ mstrumenfs used for black-out go across_a
rheostat . =" @

Replacmg the bulbs in swnches and instruments

,Nofel The cables to the bulb holders in the switches are earth
cables, see Fig. 36-24.
The cables to the bulb holders for the instruments are
feed cables, which run directly from the rheostat, see
Fig. 35-13.

E



"TWELVE-POLE SOCKET, TRAILER CONTACT

1. Remove the cover over the batteries and disconnect the
negative cable from the battery.

2. Separate the bulb holder from the switch or instrument by

pulling it straight out.

3. Remove the faulty bulb by pushing it inwards and fhen tuen-

ing it. Fit the new bulb.

o Fuel
Rhéostat

4, Fit the bulb holder in the  switch or or lnstrument by pushlng

it straight in.

5. Re-connect the negative cable to the battery.

5. Sitt fast minuskabeln pa battenet.

————

§=
Speedometer " N

P
S

vOoLVO

!‘ 11?629

" To flasher unit
terminal 4%9a

Flg 35 13 W|r|ng dmgrqm for lights in switches and instro- .

: *ments

The twelve-pole sockef, Flg 35-14, has the followmg output
terminals:

- Fig. 3.’?—14. Twelve-pole socket

F 19) Tail light, black-out, 3 W

" The number in brackets corresponds to the number on the cable

sleeve‘\

A, (13)  Tail light, left

B, (12) Tail light, right

C,(29)  Stop light 21 W'

D, (32) " Direction indicator light, left
E, (33) Direction indicator light, right

H, (30) Stop light, black-out, IwW-
I, (20) 24 V output

K, Earth (=)
L, (60)  Reverse light
M, Reserve
N, Reserve
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Right headlamp
Step relay
Main beamflasher relay
Parking lights relay
Dipped beams automatic
mechanism relay

Dipped beams automatic
mechanism relay =
7. Light switch

——m .= e

[T TR

o

8. Direction indicator Iever

9. Alternator

10, Dipped beams cutom‘gt_ic

mechanism switch .
11. lgnition switch-
12. Black-out switch

13 . Leﬂ' headlamp

nism

:<:C:; 30 56

VOLVD
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utomatik

-Brake light contact

Black-out switch

Stop light 3W -

_Z;ﬂ o

&

Light switch

e e

Swutch posmons for blqck-out swntch

1=2+3.6+7and 10+ 11

~rop ight 21 W %ﬁé

" Brake warning light

=0 M=2+1.6+5and 10+9

Fig. 35-16. Wiring diagram.for black-out lights

"

Fig. 35 15 “Wiring dlagram for dlpped beams automatic mecha-

L=




GROUP 36 DIRECTION INDICATORS W‘ITH WARNIM'G
FLASHERS, HORN, WINDSCREEN WIPERS WITH
- WASHERS, SWITCHES AND RELAYS |

8 o s, i = =
Headlamp wiper motor [5%

Fig. 36-1. Wipers, direetion indicdtors and relays



PART 3 ELECTRICAL SYSTEM

36 Directionindicators . . .

DIRECTION INDICATORS AND HAZARD WARNING LIGHTS

The direction indicators comprise an electric flasher unit, lever,
lights on instrument panel (for vehicle and trailer), indicators
front and rear. '

The hazard warning lights are switched on by a switch with
built-in warning light and comprise the same flasher units and
bulbs (front and rear) as for the direction indicators.

The direction indicators and hazard warning lights must have a
blinking frequency of 75-105 blinks per minute when the bulbs
have a wattage of 21 W.

HORN

>
The horn system comprises a horn butfon and a horn. The homn
operates when the ignition switch is on.and the button in the
cenire of the steering wheel is depressed.

WINDSCREEN AND HEADLAMP WIPERS AND WASHERS

Each of the windscreen wipers are driven by an electric motor
and operated by means of tWo switches, one for each motor. The
wiper motors have two different speeds.

115635

Fig. 36-2. Windscreen wiper, right;han:ivéide

36:2

'36f4.

i The washer motors are radio-suppressed.

Each of the headlamp wipers are driven by an electric motorand
operated by means of a switch, which hos automatic return to
the shut-off position.

The headlamp wiper motors can be switched on when at least
the parking lights are on.

“Fig. 36-3." Headlamp wiper, right-hand side

The windscreen and headlamp wiper motors have automatic re-
turh fo the parking pesition as long as the ignition switch is on.

iThe wiﬁdscreen’ and heddl'omp wiper motors are radio-suppressed.

The vehicle is equipped with two similar washer motors. Theone
on the left-hand side takes care of the windscreens and the one
on the right-hand side the headlamps and washer fluid. The
windscPeen and headlamp washer consists of a pump (gear-type),
electric motor, hoses, valves and nozzles. See layout on Fig.

" The pump and electric. motor are integrally built as single
‘urit. The washer reservoir is common to both washer motors and
“holds about 3 litres (5 Imp.pints). The windscreen washer motor
_is operated by means of a switch which has automatic refurn to
- the shut-off position.

The headlamp washer motor functions only when the headlamp
wipers are swiftched on. . i
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Headlamp washer motor

Windscreen washer motor

Pressure valve\_/

fluid reservoir

SWITCHES

The vehicle is equipped with three types of switches: rocker,
turn and push types.
The rocker switches are used for the following functions:

lights, headlamp wipers, dlpped bedms automatic mechcmlsm
battery heater, windscreen wipers (two), washers and hazard
warning lights.

-The switch for the headlamp wiper and washer has aufomahc
return to the shut-off posmon

" The switches for the dipped beams automatic mechanism and the
battery heater.are provided with an inhibitor button.

Fig. 36-4. Layout diagram, washers

The switches « operate the front and rear heater motors and the
black=out lighting. The switches for the heater motors have
three positions: 0=shut off, 1=full output, 2=half output. The
switch for the black-out lighting also has three positions:

, Ol;dinary lighting can be switched on
11, No lighting can be switched on
11l, Some lighting-can be switched on

The rheostat is wired in such a way that when the ignition switch
is on, it regulatés:the lighting power to the following compo-
nents: fuel gauge, speedometer, coolant temperature gauge and
the switches for the battery heater, washers and wipers.

. Rocker switches :

“Rheostat

Fig.

36-5 Locahon ofswn'ches' '

Turn S\ﬁ/itr' i
[ R
@ 2 2
o0 ©
8 9

J— o -Push switch. - vOLVO
. B3 739
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RELAYS B IR R SN Vo N

The vehicle is equipped with 13 relays, see Fig. 36-6. Eleven

The make/bs;eak relays are used for the following purposes: high
speed on windscreen wiper bypassing-or the advance engaging

of these are activating relays, either of the shift type or of the
make/break type. The other two are step relays for the main

beams and dipped beams and an electronically operated flasher
unit.

3 4567 89 101

12 1i3

resistor, battery heater, reverse lights, parking lights and dipped
beams automatic mechanism. -

'lthe shift relays are used for the following purposes: low speed on
“Windscreen wipers and main'beam flashers. ‘

./
-~
1. Main beams and dipped beams 8. .'.Riéht windscreen wiper, high speed
2. Flasher unit 9. Right windscreen wiper, low speed
3. Dipped beams automatic mecha-  10. Left windscreen wiper, high speed
nism, parking lights 11. Left windscreen wiper, low speed
4. Dipped beams automatic mecha-  12. Battery heater
nism, dipped beams 13. Starf
5, Main beam flashers
6. Parking lights
'7. Reverse lights
Fig. 36-6. Relays L
- Service Procedures S
DIRECTION INDICATORS AND HAZARD WARNING LIGHTS ,
Repldcing direction indicator lever
1. Remove the screwssecuring the lever to the steering cofumn, S e e e e |
see Fig. 36-7. a 0 Y,

28

Remove the U-shaped washer and the two screws securing
the lever, Fig. 36-8, to the attachment.

" Fig. 367 Removing the lever screws. are

36:4




3. Mark and remove the cables which run to the direction in- :
dicator lever from under the facia.

4, Remove the lever and cables by pulling the levers out ¥7.

through the hole in the facia.

5. Insert the new lever cables through the hole-in the facia
and connect them up according to the marking.

washer.

1. Right direction indicator,

4,
front -1
6

2. Black-out switches
3. lgnition switch

~

4. Fit the lever on the attachment and then the U-shaped

Fix the lever attachment fo the steering column.

“&

vOoLvo
115639
Indicator/warning lights ~ 8. Switches
Flasher unit R 9. Switches, hazard warning
Right direction indicator, lights '
rear 10, Left direction indicator,
Left directioni indicator, front ey
Jear . <

Fig. 36-9.  Wiring diagram, directio_r; ind

HORN
Replacing

1. Remove the cables and nut securing the horn. Remove the
horn.

2. Fit the new horn and connect up the cables.

Replacing the horn button’

This is carried out as follows:

1. Release the horn button from the steering wheel simply by
inserting a small screwdriver or similar tool and levering
the button out as shown in Fig. 36-10.

2. Release the screw securing, the cable to the button.

3. Connect the new button to the cables and push the button
into the button holder on the steering wheel.

cators - hazard warning llghrs\

I "G

Fig. 36-10. Hom button "
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WINDSCREEN AND HEADLAMP WIPERS AND WASHERS
‘ Windscreen wipers
Checking

If the windscreen wipers do not function (the ignition is on)
either at high speed or at low speed, check fuse A5. If this
fuse has blown, probably there is a short-circuit to the vehicle
body at the wiper motors, switches, relays, rheostat or in the
cables to one of these components. Use the wiring diagram, Fig.
36-11, to assist in fault-tracing and for the wiring up of replac-
ed parts. As far as the headlamp wipers are concerned, use the
wiring diagram in Fig. 36-23.

- o

N e

"Relay,_ low speed

I: Right wiper motor

foXomok DR - | Relay, h;g;; T
— = Relay, low speed ' i 7 & speed
, Relay, high speed .
f/ .
30 20 _
i
Switch .
‘Leff wiper métor il s e T
4 A ; Switch
<&y < | Right wiper motor
{
i VOLVO
115 643
i ' sy DR . EE
Fig. 36-11. Wiring diagram for windscreen wipers
366




1. Remove the cover over the batteries dnd disconnect the
negative cable from the battery.

2. Remove the protective cap and wiper arm,

Remove the bracket, dust cover, nut, washers and seal . ;

Lift forwards the wiper motor, mark up and disconnect the
cables. ’

YOLVD
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Fig. 36-13. Wiper motor with removed brush holder bridge

_ “Profective cap |
écoco

“Nut

s

Dust cover .
2. Remove the plastic plate over the parking switch.
_ N . . Co Remove the switch, brush holder bridge and suppressor
Fig. 36-12., Windscreen wiper, complete * from the housing, Fig. 36~14,
Installing

1. Connect the'cables according to the marking and install
the wiper motor together with the seal, washers and nut,

2. Put on the dust cover. Position and screw tight the bracket
50 that the wiper arm takes up the correct position.

3. Lock tight the wiper arm on the wiper shaft together with
the protective cap. ‘

4. Connect up the negative cable to the battery and place the
cover over the batteries.

Fig. 36-14. Removing the parking switch

- - 3. Remove the end and gasket from the output shaft.
Remove the output shaft and toothsegment. Remove the .-
four screws securing the lower housing half, Fig.- 36-15, «

Windscreen wiper motor

Disassembling

1. Take off the casing from the wiper motor and the twoscrews
securing the brush holder bridge. Pull the rotor straight up
and remove the two screws securing the stator, see Fig. 36-

13.
36:7



Checking and replacing parts

Clean all the parts and check for wear or any other defects. Ak
so check the rotor for shorting between commutator and rotor
body, also shorting between and breakage in the coils.

Shorting between the commutator and rotor body can be tested
with a test lamp (40 V A.C.), which is connected between
them, see Fig. 36-18. The lamp must not light.

Fig. 36-15. Output shaft with tooth segment

4. Remove the lower housing half and gasket, see Fig. 36-16.

YOLVC
1B EBY

“Fig. 36-18. Insulafion test, rotor

Test for shorting between the coils with a smaller type of growl-
er or with the Bosch coil tester EFAW 90 or 95 with probe EFAW
96, or corresponding. A total failure in any of the commutator
plates can be checked by means of a test Jamp (24 V D.C.).
Move one of the test lamp’s measuring pointers round the com-
‘mutator and place the other on one of the plates. The lamp
should light, Fig. 36-19.

Fig. 36-16. Removing the housing and gasket , _ R

5. Remove the plate, gasl{et, gear wheel and drive from the
drive housing, Fig. 36-17.

z VOLVO
— . 115858

~ Fig. 36~-19. Bx;eakage fes‘t, rotor

If there is failure in one of the wires to any of fthe commutator
plates, this can be noticed by considerable burn damage on one
or several of the plates diametrically situated to each other.

Fig. 36-17. Drive hbusiﬁé with,dri\}e q>rvad.g‘t=:c;|;—‘\;«.ﬁe‘:ewlm
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1.

o oo

Apply plenty of grease to the drive housing, use Bosch Ft
1V 35, or corresponding, and oil the pin for the parking
switch, = R

Grease the gear wheel and drive. )
Fit the gear wheel and drive, also the gasket and housing..

%
Fit the lower housing half and gasket.

Grease the tooth segment and oil the output shaft. Fit the

tooth segment and shaft. Lock tight the tooth segment with

the lock pin.-
Fit the gasket and end on the output shaft.

_Fit the parléing swn;cha“navpﬂst_fc\ plate.
6. Fit the $tator and the two screws. Oil theaotor shaft.
Fit the rotor and the suppressor.

7. Fit the brush holder bridge on the stator.’

‘8. Fif the pfo'téé;i;é»é;vém'd te—s}:ﬂj;; ‘the windscreen wiper

motor, =~
Check the parking function, see wiring diagram in Fig. 36-
20. '

VOLVO
116 804

"Fig. 36-20. Wiring diagram for parking function. windscrean™

wiper motor
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Headlamp wiper motor

Removal

arm.

2. Bend up the profection and remove the nut as well as the

wiper arm from the shaft, Fig. 36-21.

3. Remove the dust cove}, nut, washer and spacet, also lift
forwards the wiper motor, see Fig. 36-22.

4.. Mark up the cables to ensure correct re-installation and
remove them. "= >l ]

R
' Wiper blade -

(45 Motor attachment

" Wathet | 2 -'\"-" )
'._)S@\;‘Nut

I NS Dust cover o Stop nut
Spring washer
7 5 e
Fig. 36~22." Headlamp wiper, complete T

Installing .

1. Connect up the cables according to the marking,

2. Fit the wiper motor and motor attachments (make sure that
the guide pins fit in the guide holes), the washer, nut and
dust cover. a ° ) )

3. Switch on the ignition and the parking lights. Start the wi='

per motor and altlow it to take up the parking position by
releasing the button. It takes up the parking position auto-

matically. ) ~
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4. Fit the wiper blade and nut and connect the washer hose to
the nozzle.
5. Fit the hose and band cilamps on the wiper arm.

1. Remove the band clamp and the washer hose from the wiper 7 o~ s S .
) Left headlamp wiper motor Right headlamp wiper motor

“Fig. 3623.#Wiring diagram for headlamp wiper
RETERE PR B ) -
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Washer motor

Removal -

1.

Remove the screws securing the motor.

2. Mark up and remove the hoses and cables from the washer

moftor.

Installing =

1.

Fit the hoses and cables according to the marking .

2. Screw tight the motor to the body.

SWITCHES )
Rocker-type .

Removal!

1.

Remove the cover over the batteries and disconnect the ne=

“igative cable from the battery.

.Push out the entire switch cssembly'wifh contact and bulb
holder,ssee Fig. 36-24. Jfrom the rear side of the facia.

A \ o T - —

Fig. 36-24. Rocker=type switch




3. Separate the contact and the bulb holder from the switch.

Installing
1. Fit the bulb holder and contact on the new switch.
Push the switch back into the facia.

3. Connect up the negative cdble to the battery and fit the
cover. ’

Turn-type switches (for inside heater)

Removal

1. Remove the cover over the batteries and disconnect the
negative cable from the battery .

Remove the cover to the right of the switches.

Remove the knob from the switch by pulling it straight out.
Unscrew the nut. '

4. Lift forward the switch, see Fig. 36~25. Mark the cables
to ensure correct re-installation and remove them.

Fig. 36-25. Turn-type switches

Instatling

1. Connect up the cables according to the marking and fitthe

switch, - .
Fit the nut, knob and cover.

Fit the negative cable to the battery and the cover over
‘the batteries. - ) )

-~ .~ Fig. 36-26. Push-type switch

Push-type switches
Removal :

1. Lever forward§ the panel holding the push-type switch, see
Fig. 36-26.

2. Disconnect the cables and push out the switch fiom the rear
side of the panel.

————

installing’ ,
1. Fit the new switch in the panel and connect up the cables.
2. Fit the panel.

Rheostat -
Removal i

1. Ma‘ke sure that the ignition is switched off. Mark up and
_remove the cables for the rheostat, '

2. Press out the rheostat from the rear side of the facia; see
Fig. 36=27.,

Fig. 36-27. Rheostat-

Installing

1. Push the rheostat back info the facia and connect up the
cables according to the marking.,

.36:11



RELAYS = L e T e
2. Lifi off the flasher unit from the clamp and separate the

When changing ¢ make/break relay, do not confuse it with contact from the flasher unit.

the shift Telay’, see Fig. 36-28. The cover of each relay has
a small wiring diagram showing the type.of relay fitted. The -
shift relays do not have any fixed connection between termi= .
nals 87 and 87a, while the make/break relays do have such a 1. Connect the contact to the new flasher unit.

‘connection. 2. Place the flasher unit in position behind the clamp and
tighten up the screws.

Installing  ~

A' : B Step relay for fullbeams and dipped beams
~ S )

R

gs Bk87\ /| g5 BHE7| _
1. Remove the cover from the batteries and disconnect the ne-

/ . ___aative cable from the battery.

85 30 85 30

J \ y .
2. 2: Madrk up and di ‘
) ‘:_—W T '_4 N L : - . / i Fig. 36P-3 (r; isconnect the cables from the step relay, see-
shift relay :

= make/break relay

Fig. 36-28. Activating relays

It is not possible fo repair a relay, it must be replaced if itdoes
not function. This applies to all the relays in the vehicle.

Activating relays

Replacing
1. Pull the relay straight up out of the relay socket.

2. Check that the new relay is of the correct type before fit-
ting it. Push the relay securely into the socket.

Flasher unit

Removal

1.. Remove the screws securing the clamp for the flasher unit,
see Fig. 36-29.

Fig. 36—30.. Step relay, fullbearns véndidipp’ed beams
3.. Remove the screws securing the relay

Installing '
1. lInstall the relay.
Connect up the cables according to the marking.

Connect the né_gative' cableé to the battery and fit the cov-
er over the batteries. ‘

VOLVD
116 BE3

“Fig. 36-29. - Flasher unit

1

36:12



Fig. 36-33. Relays, engine compartment

wOLVD
115858,

" Reverse lights -
Parking lights : e
. Flasher lights (shift relay) '
Dipped beams aufomatic mechanism, dipped beams.
. Dipped beams automatic mechanism, parking lights

AW N -

Fig. 36-31 e "-Rélgys §r_ fuses

. Left windscreen wiper, low-speed (shift relay)
Left windscreen wiper, high-speed
- Right windscreen wiper, low-speed (shift relay)

Nw—)

Right windscreen wiper, high~speed

Fig. 36-32.: Relays, engine compartment

36:13






GROUP 37 CABLES AND FUSES

T

Sitkringar '/’TJ
“_ ,
(i o
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\\ |

VOLVO
115 657

Fig. 37-1. Cables and fuses

ConstrUcﬁoh'qnd Function

"CONNECTORS -

The vehicle is equipped with a connection box, Fig. 37-2. This

Construction and Function

CABLES " is placed on the right-hand side on the frame, Immediately in
front of the rear axle gear.

The cables have marked sleeves at each end. The sleeves at
both ends have the same number in order to facilitate fault-
tracing.

In the event of replacing a cable, the new cable must have the
same area and insulation as the old one and must have RK-type
multi wiring.

FUSES

The vehicle has two fuse boxes, marked A and B.in the wiring

diagram. Each box has nine fuses. Each of the fuses are dimen~

sioned for a current of 8 A, ————— ey —
Fig. 37-2. Connection box on frame
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The box contains two, six=p

37-3.

ole connection assemblies, see Fig.

The earth connections inside the box are for the twelve-pole
_socket and for the tail lamps.

Fig. 37-3. Connection box without cover

The cables which go to the box come from.the.two connectofs

which are located. on the leff
cia, Fig. 37-4:

t=hand side of the fuses at the fa-

The connécfdrs, Fig. 37-5, are marked with black spofs on the
wiring diagrdm at the end of this manual, and have component

number 35 (B2). - .

37:2

Fig. 37-4. Connectors at fuse holder

Fig. 37-5.. Connectors underneath facia

’
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B2
BI

A9

facia (20), societ at combined tail lamp (20)

Service Procedures

In the fuse list given below, the number given in bracgets is
the number marked on the sleeves fitted on the ends of the ca-

bles.

Mainbeam, right (10)

Mainbeam, left (10, main beam indicator light (10)
Dipped light, right (11)

Dipped light, left (11)

Tail tight, right (12)'

Tail light, left (13) -

Parking light, right (14) and headlamps wipers and wash-
ers (64)

Parking light, left-(15) .

Courtesy light (18), reverse spotlight (16), hazard warning
lights (16), connection box (16)

Black-out light, right (19), black-out bulbs, rear 3 W (19)
Black-out light, left (19)

Step relay, main beams and dipped beams (20), socket on

Aé - Stop lights (21)

voLvo
1165661

A5 Rheostat for instrument panel light (22)
windscreen wiper mator, right (22)
windscreen wipet motor, left (22)

A4 Direction indicators, light switch, warning light for brakes
and brake circuit (23), relay, reverse spotlight (23)

A3 Fuel gauge, temperature gauge, warning light for oil pres-
sure, windscreen washers (24), hom (24), spotlight wiper
(for automatic parking) (65)

A2 Compariment heater, indicator light choke (25), solenoid
for front-wheel drive (73), indicator lights for differential
lock and front-wheel drive (25)

Al Spare, Lufor receiver (72)

& o

Fig. 37-6. Fuse assembly
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CONNECTION BOX
-Removal

1. Remove the cover from the batteries and disconnect the
negative cable from the battery.

2. Remove the cover from the connection box and the two

clamps securing the cable harnesses on each side of the box.

3. Remove the connection box and the earth cables from the
frame.

4, Separate the connector from the box.

Mark the cables and remove them from the connector. Re-
move the cables from the box.

37:4

Installing

If necessary, remove the old rubber seals and fit new ones
as well as new cable harness.

Run the cables into the box and connect them to the con-
nector according to the marking .

Fit the connector panel securely in the box.

Fit the box on the frame. Fit the earth cables to one of the
retaining screws. Make sure that there is good contact with
the vehicle frame.

Fit the rubber seals in the box and clamp tight the cable
harnesses on each side of the box.

Spray with Tectyl 151 A or corresponding.

Fit the cover on-the connection box. Connect up the ne-
gative cable to the battery and fit the cover over the bat-
teries. )7



GROUP 38 RNSTRUMENTS CONTACTS _
AND INDICATOR/WARNING LIGHTS A

Dlrectlon mdlcafor vehlc!e
. Direction indicator, trailer
Main beams

Battery charging

Brakes
Qil

Choke

. Coolant temperature

@_a@.\!?\s’xi\gws

. Speedometer

, Fuel gauge

. Diff. locks

. Front-wheel drive

{. Choke

2.. Front-wheel drive
3 Parking brake

4 Stop light

S - Pedal travel

6. Solenoid

7. Coolant

8. Reverse lights

9 . Front-wheel drive

{ O. Brake circuit difference
// Diff. locks

12. Oil pressure

13, Fuel level

o R

Fig. 38 1 +Ing frumenfs contacts and mdlcaror/warmng hghfs
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Construction and Function

SPEEDOMETER

The speedometer is of the eddy-current type, and it is driven by
a cable {(speedometer cable) from a worm on the gearbox output
shaft. The gauge consists of a permanent magnet, a mounting
disc and an aluminium:rotor drum. The rotor drum is on one end
of the instrument indicator shaft. The shaft is also linked witha
balance spring, the function of which is to brake the movement
of the rotor drum and at the same time move the pointer towards
the zero position when the vehicle has stopped.

The mileage recorder is driven by a number of gears directly

from the speedometer cable. Reductions of these gears are se-
lected so that the wire must make 617.5 revs in order for the

instrument to register one km. The gauge is also equipped with
a tripmeter, which indicates maximum driving distance of 999
kilometers. The fourth figure indicates metres driven in hund-
reds.

The tripmeter is re-set by turning the small knob.

The speedometer works on a principle of magnetic activation.
When the vehicle is set in motion, a drive line rofates and this
causes the permanent magnet to rotate.. The rotating magnetge-
nerates @ magnetic field whith gives rise to eddy currents in the
rotor drum. The magnetic lines flow across the instrument disc.
The rotating effect which the magnetic field, as well as the in~
duced eddy currents, have on the rotor drum will depend partly
on the speed (increasing vehicle speed will give greater speed-
ometer reading) and partly by the counteracting force from the
balance spring.

The construction of the speedometer can be seen from Fig. 38-
28

NP

4
4
L
5
i =
'l S X ey
=== (\,.
/ N
6
VOLVO

Tripmeter re-set knob
Worm
Disc

1.
2.
3.

Fig. 38-2. Speedqmeter'_layout
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—+ies.and through the fixed resistor _to the body chassis.

COOLANT TEMPERATURE GAUGE

The temperature gauge has two main parts: the gauge mounted
in the facia and the temperature sender located in the engine
block.

The temperature sender consists of a temperature-sensitive semi -
conductor. Sender resistance reduces as the temperature of the
coolant rises.

The temperature gauge has three coils, which function aselect-
ro-magnets. One is connected in series with the sender, and
the other two are connected to the vehicle chassis via a fixed
resistor, Fig. 38-3. S

When the engine coolant is cold (high resistance in the éender),
most of the current flows through the two coils connected in se-

Gauge

§
\
©

TEMPC

90

TR b - = _—— e S —— B e
The magnetic force which develops at these coils attracts orhe
gavge armature plate and causes the pointer to point to 40°C
(104°F) or less,

When the engine coolant temperature starts to rise (the resistan-
ce in the sender reduces), more and more current passes through
the coil which is connected in series to the sender. The magne=
tic.force which then arises attracts the pointer armature plate
so that the pointer swings in the opposite direction to before.
The temperature indicated by the pointer on the gauge will de-
pend on the amount of coolant flowing through the coils, which
in turn is determined by the coolant temperature. )

VilAavy weweme.

Coils

Fig. 38-3. Layout of temperature gauge and sender

VOLVO
116 665
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FUEL GAUGE
The fuel gauge, Fig. 38-4, has two main parts: the gauge mount-
ed in the facia and the level sender unit in the tank.

The level sender unit consists of a float which is in contact with
a washer via a lever. This contact washer glides over a rheostat.
The fuel level in the tank determines the position of the contact
washer on the rheostat so that, at a higher fuel level, more coils
of the rheostat are in circuit (the fuel gauge gives a higher read-
ing) or less coils are in circuit (the fuel gauge gives a lower
reading)

The fuel gauge has two coils, which function as electro-mag-
nets. The coil which has the greatest magnetic force, see Fig.
38-4, will attract the armature plate of the gauge needle, which
points to the amount of fuel in the fank. For example, when the
magnetic force is equal in both coils, then the needle will point
to 1/2 on the gauge (the tank is half-full). The leve! sender u-
nit determines the amount of current that will fiow through the
coil.

bEx.

When the float in the tank level unit is at its bottom posi~
tion (the tank is empty), then there is little resistance in
the rheostat. Most of the current then flows through the
coil which is connected in series with the rheostat, and’
only a small amount of current flows through the coil which

is connected to the vehicle chassis.

When the float is at its top position (the tank is full), there
is great resistance in the rheostat. Most of the current then
flows through the coil which is connected to the vehicle
chassis.

-Level sender

vOLVO
116 666

Fig. 38-4.

38:4

Layout of fuel gauge and level sender unit



SOLENOID, FRONT-WHEEL DRIVE

The electrical components that operate the mechanical engage-
ment of the front-wheel drive are the following: solenoid, switch,
* contacts and indicator light; see layout in Fig. 38-5, -

When the ignition is switched on, current flows through the so-
fenoid coil, the push contact in the distribution box,the switch
on the instrument panel and through the push contact on the
brake line to the vehicle chassis. The current is in circuit and
the armature in the solenoid has been pulled over to its top po-
sition. When the circuit is broken for any reason or other, the
armature in the solenoid goes to its bottom position and this en-
gages the front-wheel drive.

As the above shows, disengaging and engaging the front-wheel
drive will depend on whether the solenoid coil is in circuit or
__hot. The front-wheel drive can thus be operated as follows:

| Contact, distri-
bution box

Ignition switch. With the ignition key in the neutral posi-
tion, the current circuit is broken and the front-wheel
drive is engaged. When the key is turned, the front-wheel
drive disengages providing that contacts and switch are in
the position shown in Fig. 38-5. .

Gear lever. When a low gear is engaged, the current cir-
cuit is broken by the contact at the distribution box and
the front-wheel drive engages.

Switch on instrument panel. Pushing in this switch breaks
the current circuit and the front-wheel drive engages.

- Brake pedal . When the pedal is depressed and the hydraul-
ic pressure in the push switch exceeds 0.8-1.0 MPa (8-10
kp/em? = 114-142 Ibf/in?), this breaks the current circuit
and the front~wheel drive engages.

'_ Switch, panel

‘Indicator light,
front-wheea] drive

YOLVD
115687

Fig. 38-5. Layout for engaging the front-wheel drive _
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SENDER

QOil pressure

When the ignition is switched on, current flows through the bulb
in the warning light and through the oil pressure sender to the
vehicle chassis. When the engine starts and oil pressure exceeds
40-70 kPa (0.4-0.7 kp/cm2 = 5.6-10.0 Ibf/in2), this actuates
a diaphragm which breaks the sender electrical connection with
the chassis frame. '

The indicator light goes out.

Stop light contact

The contact is mechanical and is actuated by the brake pedal.
When the pedal is in the rest position, the current circuit is
broken. When the pedal is depressed, the current circuit . is
closed across the stop lights. This switches on the stop lights.

Contact for pressure difference in brake circuits

The contact is attached to the warning valve and operates me-
chanically via a guide pin when the pressure difference in the
brake circuits exceeds 1 MPa (10 kp/em*~ = 142 lbf/inz), see
Fig. 38-6. If the pressure difference exceeds the above value,
the contact is in circuit to the chassis frame and this causes the
warning light marked "Brake", to go on, see Fig. 38-7. The
light will remain on (providing that the ignition is switched on)
until the contact has been removed and restored, whereby the
guide pin is lifted up by the warning valve pistons.

Pistons

VOLVW
116688

Warning light

Fig. 38-6. Wafning valve, normal position

38.6

Pressure difference contact

15(+)
—0
Warning light \

VOLVO
115608

—®

Fig. 38-7. Warning position

Contact for brake p'edg_l'_travel

This contact is actuated by the brake pedal. The more the brake
linings become worn, the further the brake pedal will have to
travel. To ensure that the brakes will function, even if one ~of
the circuits fail, the pedal must not travel too far. When the
pedal goes down to 90-100 mm from the fioor, that is, the pe-,
dal reserve has reduced to this measurement, the warning light
goes on. The brakes must then be adjusted as soon as possible.
Since the contact has indicated brake lining wear and excessive
brake pedal travel, the contact pin must be re-set by hand.

Contact for parking brake

The contact causes the "Brake" waming light to go on when the
parking brake is applied. The contact is actuated mechanically
by a lever in the parking brake control.

Contact for reverse lights

The contact is mechanical and is actuated by the reverse gear.

When reverse is engaged, the contact is connected electrically _
to the chassis and this causes the activating relay for the reverse ~./
light also to be connected to the chassis. The relay cuts in and

causes the reverse lights to go on.

*Contact for choke

This contact is actuated mechanically by the choke control. The
contact is connected to the chassis electrically when the lever
for the choke control is moved to the one side. This causes the
MChoke" light to go on.

S/

Vacuum contacts for differential locks

The contacts are connected to the vacuum lines which run to the
front and rear contro! cylinders, see Fig. 38-8.

The function of the contacts is fo switch on the warning lights
marked "Diff. carrier" when the vacuum exceeds 39.5-40.5
kPa (0.395-0.405 kp/cm? = 5.6-5.8 Ibf/in?).



-y

e’

D

Worning th' quning Iig.hr -

iff. carrier Diff. carrier

front . rear

WARNING LIGHTS

Battery charging -

The light marked "Battery charging' is connected between termi -

vacuum tank

nal 61 on the ignition switch and terminal 41 on the alternator.
When alternator voltage is lower than battery voltage, the light
goes on. When the voltage rises and the alternator starts charg-
ing the battery, the light goes out, this showing that the alter-

1 -
SN

" Front
control
cylinder

nafor is charging.

Qil pressure

The light marked "Oil pressure” will light if the oil pressure in
Rear the engine goes below 40-70 kPa (0.4-0.7 kp/em? = 5.6-10
control  Ibf/in2), '

cylinder

Brake

The light marked "Brake" will light: when the parking brake is
on, when there is an unacceptable pressure difference in the
brake system, when the brake pedal travel exceeds a certain
distance, see Fig. 38-9.

Fig. 38-8. Layout for vacuum contacts

Warn inghl |ghf ,‘7 gl:c?l;ems—ystem

‘C?)nfact, )
brake pedal travel

o Solencid, front-wheel drive

’ Contact, front-wheel dri

N

711N

N

y
7NN

Contact, pressure difference

Contact, p;:khg broke

voLvo
116 670

Bild 389, Fig. 38-9. Lc;youf for ;/iring for "Brake" Qaillr;ing ]ighf
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p_ifféLeﬁ_tiil carriers .
The lights marked "Diff. carrier” will light when the vacuumin
the lines to the control cylinders for the front and rear differen=
rial carriers exceeds 39.5-40.5 kPa (0.395-0.405 kp/cm? =
5.6-5.8 Ibf/ing) :

Choke :

The light marked "Choke" will light when the lever for the
choke conirol is moved to the one side. g

7\7& n beams e

The light marked "Main beam" will light when the main beams

are switched on.

The light is connected in-parallel with the main beam for the

left-hand side at fuse (B 8).

Direction indicators

The lights marked "Dir.

" connected to the vehicle. The blinking frequency should be
75-105 blinks per minufe.

Service Procedures

SPEEDOMETER

If the speedometer, Fig. 38-11, does not function while the
mileage recorder does, or if the speedometer is functioning but
not the mileage recorder, then the fault is in the speedometer.
If neither the speedometer nor mileage recorder is working, and
the speedometer needle swings, probably the drive cable isbro=
ken or is jamming in its sleeve. The entire speedometer cable
must then be replaced.

VOLVO
.. 115687

Fig. 38-10. Drive wire rotation
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Replacing the speedometer

Removal

1. Take off the cover over the batteries arid disconnect the
negative cable from the battery. - : S

2. Disconnect the speedometer cable connection from the
speedometer and the bulb holder for the speedometer light.

3. Remove the nuts holding the bracket and remove the speec-
ometer. . - -.

JInstalling

1. Install the speedometer. Make sure that it is properly in=
stalled in relation to the other instruments.

2. Fit the bulb holder for the speedometer light and screw on

the nuts for the speedometer cable.

3. Connect the negative cable to the battery and fit the cover

over the batteries.

ind. vehicle” and "Dir. ind. trailer"
blink simultaneously with the indicators. The direction indicat-
or panel light for the trailer will only blink when a trailer is

.



COOLANT TEMPERATURE GAUGE
_Tesfina

If the temperature gauge, Fig. 38-12, is faulty of does not work
at all, the fault may be in the actual instrument, the sender,
see Fig. 38-13, or in the cables.
make sure that the connections for the gauge and sender are
good and that the gauge is earthed to the vehicle chassis.

i
Check with a voltmeter or test lamp to make sure there is volt
age on the input side of the gauge. If the cables and contacts
are in good condition, continue with the test as follows:

VOLVO
115673
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Fig. 38-13. Sender for temperature gauge

1. Disconnect the cable marked 43 at the sender.,

2. Turn the ignition key to switch on the circuii.

The first thing to check iWom‘"

3. Hold the cable at a cleaned spot on the engine in order to

get earthing. If the gauge needle swings to 120, then the
cable and gauge are in good condition, so the fault must
be in the sender. If this is the case, follow the instructions
given under "Checking the sender".

4. If the gauge needle does not swing to 120, disconnect the

cable also at the ‘instrument. Edrth contact pin G. If the
gabge is in good condition, then the needle should swing
over to-120. If it does, then the fault must be in the sen-

“der cable. Repair or replace the cable.
Temperature gauge indicates 120°C (248°F)
1. Disconnect the gauge cable running io the sender, marked
" (43).
2. Turn the ignition key to switch on the circuit. If the needle
swings to 40, then the gauge is in good condition.
3. Switch off the circuit and re~connect the cable to the
gauge.
4. Disconnect the cable at the sender and keep it insulated

from the vehicle chassis.

Switch on the circuit. If the needle also swings now to 40,
then the cable is in good condition. The fault must then be.
in the sender. If this is the case, follow the instructions
given under "Checking the sender". :

Checking the sender

Check the sender with an ohmmeter, which is wired between
the terminal pin and the chassis. The following values apply
(the sender body must be lowered into coolant up to where the
threads begin):

Temperature

Resistance in sender

60°C  (140%)  120.5-147.5
90°C  (1940F) 46.9- 55.5
100°C (212°F) 35.5- 41.5

Replace the sender if faulty,

Replacing the sender

1. Remove the rear engine casing and disconnect the cable
from the temperature gauge sender.

If necessary, drain u little coolant from the cooling system.

Remove the sender, see Fig. 38-13, btogerher with its wash-
er.

Fit a new sender and washer and connect up the cable.

If necessary add coolant to the cooling system and re-fit
the engine casing.



The temperature gauge must be checked with a faultless sender
connected up. The sender capillary is lowered into the coolant
up to where the threads begin. Heat up the water in a suitable
way and check the water temperature with the help of a ther-
mometer. '

Removing the temperature gauge

1. Take the cover off the batteries and disconnect the nega-
tive cable from the battery.

2. Remove the bulb holder for the instrument panel light and
disconnect the cables from the gauge.

3. Remove the nuts holding the bracket and the earth cable.
Remove the bracket and lift forwards the temperature gauge.

installing the temperature gauge

1. Install the temperature gauge and make sure that it is fitted
properly in relation to the other instruments.

2. Fit the bracket and the earth cable and tighten up the
gauge with the two nuts.

3. Fit the bulb holder for the instrument panel light and con-
nect up the flat pin sleeves as follows: cable marked 43 is
wired to terminal marked G. Cables marked with a 24 are
wired to a terminal marked +.

4, Connect the negative cable to the battery and place the
cover over the batteries.

~ FUEL GAUGE
Testing

BRANSLE

v by
s e e

oo
| Tieoms

Fig .b 3811 4. Fuel gauge
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If the fuel gauge, Fig. 38-14, gives a faulty reading or no
reading at all, then the fault may be in the actual gauge, or
in the tank level sending unit, see Fig. 38-15, or in the cables.
Before testing, check that the connections at the gauge and the
tank level sending unit are in'good condition. Also check the
earth cable, see Fig. 38-16, to the tank level sending unit.’
Test with a voltmeter or a test lamp that there is voltage at the
input side of the gauge (when the ignition key is turned to
switch on the electrical circuit). If the cables and contactsare
in good condition, continue testing as follows:

VOLVO
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 -goes to the fuel tank level sending unit.
2. Turﬁ the ignition key to the firing position; if the needle
. swings over to F, then the instrument is in good condition,

3. Turn the key to the neutral position and re-connect the
cable to the fuel gauge.



4. Disconnect the cable at the fuel tank level sending unit

and keep it insulated from the vehicle’s chassis. Turn the
ignition key to the firing position: if the needle swings
over to F, then the cable is also without fault. The fault
then must be in the fuel tank level sending unit, which
must be removed and tested with an-ohmmeter.

5. The resistance with an empty tank (the fldat is at its bot-

tom position) should be 0-¢

With a full tank (the float is in its top position), the resis~
tance should be 178-192 . -

Move the float on the fuel tank level sending unit up and
down and this should have a corresponding effect on the
ohmmeter, the needle of which should follow the movement
of the float without jerking or stopping.

1. Disconnect the cable marked 44 at the fuel tank level sen-
ding unit.

Turn the ignition key to the firing position.

Hold the cable against the earth cable. If the needle on
the fuel gauge swings over to 0, then the cable and gauge
are without fault, so the fault must be in the fuel tank le-
vel sending unit, Compare the previous test, Point 5.

4. If, according to the test above, the needle does not swing
over to 0, disconnect the cable marked 44 also at the fuel
gauge. Connect the contact washer to the chassis by means
of a cable. If the gauge is in good condition, the needle
will swing over to 0. If the instrument is in good condition,
then the connectionsat the gauge must have poor contact
or the contact between the cables and the fuel tank level
sending unit, :

Removing the fuel gauge

1. Take off the cover over the batteries and disconnect the
negative cable from the battery.

2. Remove the buib holder for the instrument panel light and
disconnect the cable connections to the gauge.

3. Remove the nuts securing the bracket and remove the earth
cables. Remove the bracket and lift forwards the gauge.

Installing the fuel gauge

1. install the gauge. Make sure that it is fitted properly in
relation to the other instruments.

2. Fit the bracket and earth cables. Tighten up the gauge with
the two nuts, :

3. 'Fit the bulb holder for the instrument. panel light und con-
nect up the flat pin sleeves as follows: cable marked 44 g
wired to terminal marked G. Cables marked 24 are wired
to terminal marked +, : /

4. Conrect the negative cable to the battery and fit the cover
over the batteries.

————

Removing the fue! tank level sending unit

1. Remove the four screws securing the cover over the sending
unit, see Fig. 38-15.

2. Disconnect the cables from the sending unit. Make a line-
up mark (e.g. with a screwdriver) on the sending unit and
the tank.

3. Remove'the screws securing the sending unit and then re-
move the unit. Remove the sender washer.

1. Fit a new washer and re~fit the sending unit in position,

2. If necessary, replace the rubber seals for the screws. Screw
tight the sending unit and connect up the cables.

3. Fit the cover over the sending unit.

REPLACING THE CONTACT FOR OIL PRESSURE

1. Remove the rear engine casing.

2. Disconnect the cable from the oil pressure contact, see
Fig. 38-17.

A
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3. Hold the new sender prepared and fit it as soon as the old
one has been removed, -

4. Connect up the cable and restore the engine. casing.
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SOLENOID FOR FRONT-WHEEL DRIVE
Removal

1. Make sure that the ignition has been switched off. Discon-
nect the cables at the terminal board.

2. Slacken the pipe and hose connection several turns at the
solenoid, see Fig. 38-18.

Fig. 38-18. Solenoid for front-wheel drive

3. Remove the screws securing the solenoid and the pipe and
hose connections.
installing

1. - Install the F;ipe and hose connection at the solenoid with-
out tightening if up. - )

2." Fit the solenoid.

3. Screw tight the pipe and hose connection and connect the

" cables to the terminal board.

CONTACT FOR STOP LIGHTS
Regldcing» :

1. - Disconnect the cables and remove the nut securing the con-
‘tact, see Fig. 38-19, to the bracket.

-Fig. 38-19. Contact fofrstop lights

38.12

2. Fix the contact to the bracket and connect up the cables.

Adjusting

In order for the contdact to function properly and not be dama-
ged, it must have a certain position in relation to the brake
pedal. The distance between the pedal in the rest position and
the brass sleeve on the contact should be 2-6 mm, see Fig. 38-
20. With any other value, remove the nuts and move the con-
tact until the correct distance is obtained. Then tighten up the
nuts. ’

“Fig. 38-20. Contact for stop lights, adjustment measurement

CONTACT FOR PRESSURE DIFFERENCE IN BRAKE CIRCUITS
Replacing

1. Disconnect the cable and screw off the old contact.

2. Screw on a new contact carefully in the warning valve.
The tightening torque is approx. 15 Nm (1.5 kpm = 11
Ibftf). Connect up the cable, see Fig. 38-21.
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Fig. 38-21. Contact for. pressure difference in brake circuits
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CONTACT FOR -BRAKE PEDAL TRAVEL 2 Disconnecf‘fhe cable and remove the nut holding the con-
kY tact, see Fig. 38-23, to the bracket.

Replacing

1. Disconnect the cable and remove the nut securing the con-
tact to the bracket.

2. Fit the new contact on the bracket and connect up the cab-
le.

Adjusting

The contact should produce a warning when there is about 90-
100 mm (3. 5- 4.0 ") left of the pedal travel, measured at the
centre of the footplate. Since this normally can only be check-
ed when bleeding the system, the position of the contact canbe
checked instead by measuring the distance between the pedal
oracket and the contact pin with the contact in the rest position,
see Fig. 38-22. This distance should be 15-17 mm (0.6-0.7 ".
If the actual distance differs from this, slacken the nut and move
the contact until the correct distance is obtained. Thereafter
tighten up the aut. :

The contact is re-set from the warning position by pushing back
tne contact pin fo the rest position.

CONTACT FOR PARKING BRAKE 3

S S S Sl Fig. 38-2;’3. Conta;t for wpcrrking brake

Fit the hew contact and connect up the cable. The contact
‘should cut in the circuit to.the warning lamp marked " Bra-

ke" on the instrument panel at the second or third ratchet.
Re~fit the inspection cover.’ o

CONTACT FOR REVERSE LIGHTS
Replacing "
1. Remove the plate over the gearbox.

2. Disconnect the cab]e and remove the contact, see Fig. 38-24,

vOoLVO
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Fig. 38-22. Contact for brake pedal travel, adjustment mea-
surement '
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Fig. 38-24. Contact for reverse lights

Fit the new confact and connect up the cable.

Replacing 4. Re-fit the plate over the gearbox.

l.

Remove the inspection coyer. .
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CONTACT FOR CHOKE CONTACT FOR FRONT-WHEEL DRIVE (below instrument panel)

Removal Replacing
1. Remove the cover over the batteries and disconnect the ne= Have a new contact and washer ready. Disconnect the cable
gative cable from the battery. and screw out the contact, see Fig. 38-27. Rapidly fit the new

contact and washer. Connect up the cable. Check the level in
the brake fluid reservoirs and test the brakes.

2. Release the two right screws holding the instrument panel so
much that the panel for the choke control, etc., can be
lifted forwards.

3. Disconnect the cable and remove the contact.

Choke light

e
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Fig. 38-25. Contact for choke

Fiig‘. 38-27. Contact {;';;;rom—whed drive

Installing
1. Fit the contact and connect up the cable. CONTACT FOR FRONT-WHEEL DRIVE (at distributing gearbox)
2. Re-fit the panels. Before screwing the panels tight, con- Removal
nect the negative cable to the battery and check that the E——
light marked "Choke" goes on when the lever for the choke 1. Remove the plate over the gearbox.
control is moved to the one side (the ignition must be in 2. Mark and disconnect the cables from the contact, see Fig
circuit). 38-28. - 0 :
If necessary disconnect the negative cable from the battery ae o B .
and adjust the position of the contact. 3. Remove the contact and the. copper washer. .

3. Screw tight the panels (connect up the negative cable from
the battery if disconnected) and fit the cover over the bat-
teries. '

VACUUM CONTACT FOR DIFF. CARRIERS

Replacing

1. Disconnect the cable from the contact, see Fig. 38-26.
2. Remove the contact.

3. Fit the new contact and connect up the cable.

Fig. 38-28. Contact for front-wheel drive at distributing gear-
box

Installing

1. Fit and screw tight the contact together with a new copper
washer. ’

Connect up the cables according to the marking.

Fig. 38-26. Vacuum contact for diff. carriers 3. Re-fit the plate over the gearbox.
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INDICATOR/WARNING LIGHTS Installing indicator/warning light

1. Fit the new indicator/warning light and tighten it up on
the instrument panel with the nut.

Changing the bulbs

1. kL)J:Is.;rew the indicator/warning light lens and remove the Connect up the cables according to the marking.

. Fit a new bulb if necessary and screw on the lens.
2. Fit a new bulb and screw on the lens. 4

4. Connect up the negative cable to the battery and fit the
Removing indicator/warning light cover over the batteries.

1. Remove the cover over the batteries and disconnect the ne- o
gative cable from the battery.

Unscrew the indicator/warning light lens.

Mark the cables and disconnect them from the indicator/
warning light.

4. Unscrew the nut securing the indicator/warning light and
pull out the light from the panel.

Dir. indicator, vehicle — -

Dir. indicator, trajler
Main beams §
“Battery charging

\ ‘:‘—_ oil’

Diff. carrier

\ Frontovh e lar ve
5

N ey

1‘ ke \?Q ‘:-é?gms W
©

BARAKAL FRAMAXE,

L .o . )
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Fig. 38-29. Indicator/warning lights B
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LIST OF COMPONENTS

The letter and digit given in brackets indicates the square where the component is

located.
1. Black-out light, right
2. Two-pole socket with cap
3. Parking and direction indicator light, right
4, Steprelay
5. Two-pole socket with cap
6. Main beams lamp, right
7. Windscreen wiper motor, right
8. Homn
9.  Contact, choke i
10.  Oil pressure warning light
1. Battery charging warning light
12.  Windscreen washer motor
13. Headlamp wiper motor, right
14. Brake warning light
15. Direction indicator light, trailer
16. Direction indicator light, vehicle
17.  Flasher unit
18. Brake pedal travel contact
19. Headlamp wiper motor, left
20. Windscreen wiper motor, left
21. Relay, windscreen wiper motor
22. Headlomp, left
23. Parking and direction indicator light, left
24, Black-out light, right
25. Two-pole socket, with cap
26. Windscreen washer motor’
27. Relay, dipped beams automatic mechanism
28. Relay, main beams flasher
29. Relay, parking lights
30. Relay, windscreen wiper motor, right-hand side
31. Two-pole socket for Lufor receiver
32. Coupé heater motor :
33. Choke light
34, Switch, coupé heater
35. Socket and pin insulator
36. Starter button
37. Main beams indicator light
38. Ignition switch
39. Switch, black-out
40. Coolant temperature gauge
41. Horn button
42. Speedometer
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Fuel gauge

Rheostat

Switch, battery heater

Switch, dipped beams automatic mechanism
Switch, headlamp wipers and washers
Light switch

Hazard warning light switch

Switch, windscreen washer

Switch, windscreen wiper, right-hand side
Switch, windscreen wiper, left-hand side
é=-pole pin insulator

é~pole socket insulator

Courtesy light

Fuse box, B

Fuse box, A

Oil pressure contact

Front-wheel drive contact at distr. gearbox
Two-pole socket with cap

Stop lights contact

Coolant temperature sender 2
Contact for front wheel drive (on brake line)
Contact for parking brake

Contact for pressure difference in brake circuits
Direction indicator lever

Terminal board, 6 units

Courtesy light

Relay, reverse lights

Contact, reverse lights

Charging regulator

Alternator

Switch, front-wheel drive

Indicator light, front-wheel drive
Indicator light, diff. carrier

Vacuum contact, diff. carrier

Spark plug

Damper resistance

Distributor

Connection socket, auxiliary aid in starfing
Condenser

Advance engaging resisfor

ignition coil

Starter motor

Relay, battery heater

Relay, start

Coupé heater motor

Solenoid, front-wheel drive

Temperature contact, battery heater
Batteries

Battery heater

Combined tail lamp, right-hand side
12-pole socket

Fuel tank level sending unit

Combined tail lamp, without socket
Reverse spotlight

AAAAAA,\AAAAAAAAAAAAAAAAAAAAA.
W W wEmE e w

DA S DDA D WL
LN N, L o

WWRNNNNNN — —

oo oo N0 N o000 000

— e — B W) W






L" T



