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FOREWORD 

This M anua l contains serv icing instruct ions for the 

Vo lvo 164. 

The book is divided up into 10 parts as indicated 

by th e reg ister opposite. The pages and f igure 

illustrations in each part are numbered in such a 

way that the first group shows th e number of th e 

part concerned while the second group shows, the 

number of the page or figure illustration in that 

particular part, for example, under the heading 

"Electrical system"; 3-1, 3-2, etc. A convenient 

way of finding the particular section you are look

ing for is to bend the right side of the Manual 

back so that the arrows in the register point to the 

index marks on the first page of each section. 

The various parts are divided up as follows: 

Tools 

Description 

Repair Instructions 

The specifications are to be found in Part O, 

General. 

The instructions given in this book generally as

sume that special tools are used and are based on 

experience gained from method studies. The same 

results may be obtained with other working me

thods, but we are convinced that by following the 

instructions given in this Manual you will always 

achieve the best results in the shortest possible 

time. 

AB VOLVO 
Göteborg - Sweden 

Reprinting permitted if source quoted. 
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GROUP 01 

TYPE DESIGNATlONS 
This Manual deals with the Volvo 164 car of the fol lowing types: * 

Type designation Engine Gearbox Rear ax le 

164-134 B 30 A M 400 3.73: l 
164-155 B 30A M 410 3.73: l 
164-156 B 30A BW 35 3.31: 1 
164-137 f330 A BW 35 3.31: l 

* App li cab le in Sweden 

TYPE PLATES 
l. Vehicle type designation, 

chassis number and code 
number for colour and 
upholstery. 

2. Body number. 

3. T ype designation and 
chassis number (stamped 
on the front right-hand 
door pillar). 

GROUP 03 

• 
DIMENSIONS AND WEIGHT 

Length 
Width 
Height .. . ........ . . . ...... ... ................... .... ..... . . 
Wheelbase ...... . ...... ..... ....... . .......... . . .. .... . .. . 
Ground c1earance .. . .. .. . ... .... . .. ..... . .. ..... ..... ..... . 
T rack, front .......................................... . .... . 

rear . . ............................................ , .. 
Turning circle ........... . .......... . . , . ............... .... . 
Curb weight ........ ............ . . .. ..... . ..... . ... approx. 

4715 mm (186") 
1735 mm (68.3") 
1440 mm (56.7") 
2700 mm (106.3") 
180 mm (7.0") 

1350 mm (53.2") 
1350 mm (53.2") 
9600 mm (31.6 ft.) 
1360 mm (2992 Ib.) 

4. Engine type designation, 
part number and manu
facturing serial number. 

5. Gearbox type designa
tion, part number and 
manufacturing serial num
ber. 

6. Plate on lower part of 
inspection cover showing 
number of teeth and re
duction ratio of final 
drive. 
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LU BRICATION 
ENGINE 

. Lubri ca nt, type . .. .. .. . ...... ..... .. . . .. . .. ... ... " . . .. . ... . . . . 
grade .... . . .. .. . .... .. .. . . .. . . .. . .. . . ... . . . . . .... . 
viscosity, all year round .... . . . .. . . .. .. .. .. . . .. . . . 

be low _ 10° C (14° F) . . .. .. . .... . . .... . . . 
between _ 10° and + 30° C (14 and 90° F) 
abbove + 30° C (90° F) . .. . .. . . . . . .. . . .. . 

Oi l capacity, excluding oi l fil ter . . ..... .. . . ... . . . . .. ...... . . 
including oi l filter . . . . . . .. . ... . .... . . . .... . ... . 

CO il for carburettor damping cyli nder . . ... ... .. . . . . . . . ...... . 

GEARBOX (WITHOUT OVERDRIVE) 
~ . L Ll!lbricant, typ e . .. .. . . . . . . ... . .. . ....... . .... . . . . . ..... . . . . . 

viscosity ............ . . .. . .... . .. . . . ....... . ..... . 
at continous air temperature below - 10° C 
(14° F) ... .. ... . .... . .. ... ... . .... . .. . . . . 

. ,Alternative lubricant, type . . .. .. . ... . ...... . . . .. . . .. .... . .. . 
viscositY!i-1fOII year round ...... . ... . . .. . . 
a lternative . .... . ... . . . .... . ... . ...... . 

~.oil. capacity 

':'GEARBOX WITH OVERDRIVE 
; l.lJwnricant, type . . ... .. .. . . . . .. .. ..... . . ... .. . . ..... . ... ... . . 

g,rade ....... . .... .. ..... . ..... . . . .. .. .......... . 
viscosity, a ll year round .. .... . ..... . ............ . 

alt~rnative . . .. . ....................... . 
O il capacity, gearbox and overdrive 

AUTOMATIC TRANSMISSION 
Lubricant, type . .. . .. .... ........ ... . .. ... .. .... . ..... ... . . . 
Normaloperating temp. of oil . .. ......... ......... .... ... . 
Oil capacity .... . ............ . . . .. . . .. . .... ..... .. ..... . .. . 

FINAL DRIVE 
Lubricant, type, without differential brake .................. . 

with differential brake . . . .. .... . ....... ... . 

viscosity, above _ 10° C (14° F) .............. .. .. . 
below -10° C (14° F) . ... .. . .... . ..... . . 

Oil capacity .. .... ... . . ................... . .. . ...... ... ... . 

MECHANICAL STEERING GEAR 
Lubricant, type ..... .. . ... . . . .. . .. .... .. . ... . .. ........ . .. . . 

viscosity . . ... ... . ... . ..... . .. . .. . . .. .. ........ .. . 
Oil capacify .. .... . .. . .. .. . .......... ... .. . ........ . ... .. . . . 

SERVO STEERING 
Lubricant, type ... . ... . .................. . ....... . ......... . 
Oil capacity .. . .. .. . ............ . .. . . ... ...... .. . .. approx. 

ENGINE 
GENERAl 
T ype desiglnation .... ....... .. ... ... .. .... ... . . ....... . .... . 
Output, h.p. at r.p.m. (SAE) ......... ....... . . . . .. . . .... . .. . 

(DIN) ... . . .. ..... . ............ .. ... . . 
Max. torque, kgrm {lbJt.) at r.p.m. (SAE) ................... . 

(DIN) .... .... . . . .... . ... . 

0:2 

Engin e o il 
Se rvi ce MS 
Multigrade O il SAE 10 W-30 
SAE 10W 
SAE 20/20 W 
SAE 30 
5.2 li tres (9.15 Imp.pints= 10.97 US pints) 
6.0 litres (1 0.56 Imp.pints= 12.66 US pints) 
O il for Automatic Transmissions, Type A 

Gear oil 
SAE 90 

SAE 80 
Engine oil 
SAE 30 
Multigrade oil SAE 20 W- 40 
0.6 litre (1.1 Imp.pints = 1.3 US pints) 

Engine oil 
Service MS 
SAE 30 
Multigra.de Oi l SAE 20 W-40 
1.4 litres (2.46 Imp.pints= 2.95 US pints) 

Oil for Automatic Transmissions, Type A 
100-115° C (212-239° F) 
8.2 litres (14.43 Imp.pints = 17.30 US pints) 

Hypoid oil 
Oil according to MIL-L-2105 or MIL-L-2105 B, 
provided with additive for differential brake 
SAE 90 
SAE 80 
1.6 I.itres (2.82 Imp.pints = 3.38 US pints) 

Hypoid oil 
SAE 80 
0.6 litre (1.1 Imp.pints= 1.3 US pints) 

Oil for Automatic Transmissions, Type A 
1.2 litres (2.11 Imp.pints=2.53 US pints) 

B 30 A 
145/5500 
130/5000 
22.5 (63}/3000 
21 (152)/2500 



Comp ression pressure (warm eng ine) when turned over with 
starter moto r, 250-300 r.p.m. . . . . . .. . . . . .. . . ... ..... ..... . . 
Compression ratio . . . . ... . . . . . . . ............ . . . ... . . .. . . . . . 
N umber of cyli nders ... . . . . ... . . . . . . ... . .... . . . .... . . . . .. . . 
Bore . . .. . . . . ... . . . . . .. ... . . . .. .. . ... . . . . .. . .. . . ... . . ... .. . 
Stroke . . . ... . . . . . . . . . .. .. .... . . . . ... . . . .. .. .. .. . . . . . . . .. . . . 
D-isp lacement . . . . . . . . . . .. . ...... . .. . .. .... ... . ... . .. . .. . . . . . 
Weight, included electri cal equipment and gearbox . . .. . . . . 
Weight exclud'ing gearbox, starter motor, oi l and water . . . . . . 

CYLINDER BLOCK 
Materia l .. . . .... ... . . . . .. . . .. . .. .. . . .. . ... . .. . . .. . ... . . . .. . 
Bore, standard .. ... . . .... . . .. . . . . . . . . . . . . . . . . . . .. . . .. . .. . . . 

oversize .030" 

PISTONS 
Material . . . . . . .. . ... . . . ... . . . . . ... . . . . . . . . . . . . . .. .. . . . . ... . 
We ight, standard . . .. . .. . . . ...... .. . .. .. ... . . .. . .. . ... . . . . . . 
Permissible we ight deviation between pistons in same engine 
Height, tota l . . ... .. ..... . . .. ... . . . .... .. . . . .. . ... .. . . .. . . . . 
Height f rom p iston pin centre to piston crown . . . . ... . . . . .. . 
Piston clearance . .. . . . .. . . . . .. . . ..... . . .. .. . . . . .. . . ....... . 

PISTON RINGS 
Piston ring gap, measured in ring open ing . .. . . . .. . .. . . . . . . . 
O versize on p iston rings .. . . ... . . . .. . . . ... . .. . . .. .. . . . . . . . . 

COMPRESSION RINGS 
Marked "TOP". Upper rin g· chromed. 
Number on e,ach piston . ... .. .. .. ... .. .... . . . . .. . . ... . .... . 
Height .. ... . ...... . . . .. ... .... ... . ... . . . .. . .. . . . .. ... .. .. . . 
Piston r ingl clearance in groove .. .. ..... ... . . . . ....... .. . . . 

Oll SCRAPER RINGS 
Number on each piston . . .. . .... .... .. . .... .. ... .. . .. .. .. . . 
Height .. .. . .. . ... . . ... . . . . . . ... .. .... . . . . .. .. . .. . . . . . .. .. . . 
Piston ring clearance in g.roove . . ... . . ... . . . . ... . .. .. . ... .. . 

GUDGEON PINS 
Floating fit. Circlips at both ends in piston . 
Fit: 

In connecting rod .. . . ... . . . . . .. . .. . . . .. .. ... ... . ...... . . . 
In piston .. . .. .. . . . . . . ... .. . ....... . . . 

Diameter, standard .. . . . . . . .. . .. . . . .... . . . .. . . . . . .. . . .. ... . . 
oversizes .05" .... . . .. . .. ... . . . .... . . .. . ..... ... . . 

.10" .. .. .. . .... . .... . . . . .. . ..... . . . . . . . . 

.20" ... . . . .. . . . ... ... .. . . . .. . . . ... . . . . . . 

CYLINDER HEAD 
Height, measured from c.ylinder con tact face to face for bclt 
heads ... . .. . . . . .. : . . .. . . .... . . . . . .. .. . .. . .. . . . . .. . ..... .. . 
Cylinder heod gasket .. . ... . . . . . . . .. .. ....... . . ... . ..... .. . 

CRANKSHAFT 
Crankshaft, end float ... . . . .. . . . .. . . . ..... . . . . ... . . . . . . .... . 
Main bearings, radial clearance . . . .. . . . .. . .. .. . . ... .. . . .. . . 
Bigi-end bearings, radial clearance . . . . . ... . ...... . . .. . . ... . . 

11 - 13 kg/cm2 (156, 185 Ib/sq. in) 
9.2: 1 
6 
88.90 mm (3.50") 
80 mm (3.15") 
2.98 litres 
241 kg (530 Ib. ) 
192 kg (422 Ib.) 

Special a lloy cast iron 
88.90 mm (3.499") 
89.66 mm. (3.523") 

Light alloy 
500.d;:5 grammes (1 7.5 ± .18 oz. ) 
10 'grammes (.35 oz. ) 
71 mm (2.79") 
46 mm (1.81") 
.02- .04 mm (.0008-.0016" ) 

.40- .55 mm (.016- .022") 

.030" 

2 
1.98 mm (.078") 
.045-.072 mm (.0017-.0028") 

1 
4.74 mm (.186") 
.045-.072 mm (.0017-.0028") 

Close running f it 
Push fit 
22.00 mm {.866") 
22.05 mm (.868") 
22.10 mm (.870") 
22.20 mm (.874") 

86.7 mm (3.41 ") 
.7 mm (.028") 

.047-.138 mm (.0019-.0054") 

.038-.089 mm (.001 5-.0035") 

.039-.081 mm (.0016- .0032") 
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MAIN BEARINGS 

Main bearing journals 

Diameter, sta nd ard 
unde rs ize .010" 

.020" 

.030" 

.040" 

.050" 
W idth on crankshaft for pilot bearing she" 

Standard ....... . ... . .... .. ................. .. .. . ....... . 
Oversize l (unders ize she" .010") . .. . ... .. .. .. . . . ..... . . .. . . 

2 ( .020" ) ... .... ... . . . ... . .. .. .. . .. . 
3 ( .030") .. . .. . ... . .. ... ........ .. . . 
4 ( .040" ) ... .. .. .... . . ... ..... . .. . . . 
5 ( .050") . . ...... . .. .. .......... ... . 

Main bearing shelIs 

Thickness, standard . . ... .. ... . . .. . .... ........ . . . .. . .. .... . . 
undersize .010" . . . . . ... . . . .. . . . . . ..... ....... . .. . 

.020" .. ... . ... . ... . . ........ . . .... . . . . . 

.030" . .... . ..... . ...... .. .. . . . . . .. . .. . . 

.040" . . .. .... . . . . ..... .. .. . ... . ... .. . . . 

.050" . . . . .. . .. . . .. ..... . .. ... . . .. .. . . . . 

BIG-END BEARINGS 

Big-end bearing journals 

Width of bearing recess .. . .. . ...... . . . .. ........ . . . .. .. . . 
Diameter, standard ... .. . ... .. .. . . . ... .. . . .. . .. . . . . . . . .... . . 

undersize .010" .. ... .. . ... ..... . ...... . .. .. . .. . . . 

Thickness, standard 
undersize 

.020" ..... ..... . . .... . ...... . . .. ..... . . 

.030" ... . ... . . . .. . . . .. ... . .. .... . . .. . . . 

.040" . ............... .. . ... . . . .... . ... . 

.050" . ..... . . ... . . ....... . . . .. .. . .. .. . . 

.010" 

.020" 

.030" 

.040" 

.050" 

CONNECTING RODS 
End float on crankshaft .. . . . .... . . .. ... . . . . . . .. .... . .. .. . . . 
Length, centre-centre ... . . . .. . .. . .. . .. .. . ........ .. ...... . . 
Max. permissihle we·ight deviation between connectings fO'ds in 
same engine 

FLYWHEEL 
Permissible axial throw, max. 
Ring gear (chamfer forwards) 

CAMSHAFT 
Marking . . .. ........... ... ...... . . . . . ..... . ............. . . . 
Number of bearings . . ... ... . . . . . ...... ... .. ....... . ... . . . . 
Journal, diameter ......................................... . 
Radial clearance ................. . . . ........ ... .... . ..... . . 
End float . .. . . .... .. . ..... .... .. . ... ...................... . 
Valve clearance for controi of camshaft ~etting (cold engine) 
Inlet valve should then open at . .... ........... . .. .... . ... . 

0 :4 

63.441-63.454 mm (2.4977-2.4982") 
63.187-63.200 mm (2.4876- 2.4882") 
62.933- 62.946 mm (2.4777- 2.4782") 
62.679-62.692 mm (2.4677- 2.4682") 
62.425-62.438 mm (2.4577- 2.4581") 
62.171 - 62.184 m m (2.4477- 2.4482") 

38.930-38.970 mm (1.5327- 1.5342") 
39.031 - 39.072 m m. (1 .5366- 1.5383") 
39.133-39.173 mm (1.5407- 1.5422") 
39.235-39.275 mm (1.5447- 1.5463") 
39.336-39.376 mm (1.5487- 1.5502") 
39.438-39.478 mm (1.5528- 1.5542") 

1.985-l.991 mm (.0782- .0784") 
2.112-2.118 mm. (.0832-.0834") 
2.239- 2.245 mm (.0882- .0884") 
2.366- 2.372 mm (.0931-.0934") 
2.493-2.499 mm (.0981 - .0984") 
2.620-2.626 m m (1 .0315-1 .0339") 

3l.950-32.050 mm (1.2579-l.2618") 
54.089-54.102 mm (2.1295-2.1300") 
53.835-53.848 mm (2.1195-2.1200") 
53.581-53.594 m m (2.1095-2.1100") 
53.327-53.340 mm (2.0994-2.1000") 
53.073-53.086 mm (2.0895-2.0900") 
53.819-52.832 mm (2.1189-2.0800") 

1.833-1.841 mm (.0722-.0725") 
1.960-1.968 mm (.0772-.0775") 
2.087-2.095 mm (.0822- .0823") 
2.214-2.222 mm (.0872-.0875") 
2.341-2.349 mm (.0922-.0925") 
2.468-2.476 mm (.0972-.0975") 

.15-.35 mm (.006-.014") 
145 ±.1 mm (5.71 ±.004") 

6 grammes (.21 oz.) 

.05 mm (.002") at a diameter of 150 mm (5.9") 
153 teeth 

C 
4 
46.975-47.000 mm (l.8494- 1.8504") 
.020-.075 mm (.0008- .0030") 
.020- .060 mm (.0008-.0024") 
1.45 mm (.057") 
0° (T.D.C) 



CAMSHAFT BEARING 
Bearing diameter .... . ... . .. .. . . .. . . . .. .................... 47.020-47.050 mm (1.8512-1.8524") 

TIMING GEARS 
Crankshaft drive, numher of teeth . . ... ......... . ... . ...... . 
Cra nkshaft gea r (f ibre ), number of teeth . . . .. . .. . . ..... . . . . . 
Back lash ... . . .. . ..... .. ... . .. . . ......... . . .. . . .... .. . .... . . 
End float, camshaft . . ...... . .............. . . . . . ... .... .... . 

VALVE SYSTEM 
VALVES 
Inlet 
Disc d iameter .......... .. . ... .. . .... . . . . . ............. . . . . 
Stem diameter .. ... ..... ........ . . .. .... ... ...... . ........ . 
Va lve seat ang l.e ... . . . . . .. . . . . .. . .. .. ... .. ..... ... ....... . 
Seat ang le in cy li nder head ........ . ... ... ... . ........ .. .. . . 
Seat width in cyl inder head .... . ... .. . .. . . .. ............. .. . 
Clearance, both warm and cold eng ine . . .. .. .. . ..... .. ... . 

Exhaust 
Disc diameter 
Stem d iameter . . . . . . .. . . .... .. . ... . . . . . ... . . . . . . ... .. .. .. . . 
Va lve seat ang le ..... . . ......... . ..... . ... . . . .. . .. . . . . ... . 
Seat a ngle in cylinder head . ... .. .. . . . . ... .. .. ... . ... . . . .. . 
Sea t width in cylinder head . ............ . . .... . . . .. ... . ... . 
Clearan ce, both warm a nd cold e ng ine . . . ... .. .. . . .. .. . . . . 

VAlVE GUIDES 
Length, inlet valve . . ... . ..... ... . ........... . .... . .. . . .. . . . 

exhaust valve .... ... . . . .. . . .. ... . .. . . . . .... . .... . . . 
Inner diameter ....... .. ........... .... . .. . . . ... . ........ . . . 
Height above upper face of cylinde r head . ... ........ ... . . . 
Clearance, valvestem-valve guide, inlet valve ..... .. ... . 

exhaust valve . ... . . .. . . . 

VAlVE SPRINGS 
Length, unioaded, approx .. .. . . . . . . . . . ... .. . .. .. .. ... . . . . .. . 

with a loading of 25.5±2.0 kg (56±4.4 Ib) ........... . 
with a loading of 66.0±3.5 kg. (145±7.7 Ib) ... . ... ... . 

LUBRICATING SYSTEM 
Oil capacity, including oil filter ... . . . .. . .... .. .. . ...... . .. . 

excluding oil filter .. .. .. . .. . . . ..... . .. . .... .. . 
Oil pressure at 2000 r.p.m. (with warm engine and new oil filter) 
Lubricant .. . ....... . . .... ... . .. . . . . ......... .... . . . .. . . . . . . 

viscosity all year round 
or 
viscosity, above + 30° C (8r F) .... .. . . ... ... .. . . . 

between - 10°C and +30° C (14° and 
87° F) . .. . ..... . . . . . . .. .. . .. .. . . . . .. . .. . 
below _ 10° C (14° F) . .. ... ... . ........ . 

l) When cold-s1ar1ing difficul1ies are 10 be expec1ed (below _20 0 (=_4 0 F) 
mul1igrade oil SAE 5 W-20 can be used . 

Oll FilTER 

21 
42 
.04-.08 mm (.0016-.0032" ) 
.02-.06 mm (.008-.0024") 

42 mm (1.654") 
7.955-7.970 mm (.3132-.3138") 
44.5° 
45° 
2.0 mm (.080") 
.50-.55 mm (.020-.022" ) 

35 mm (1.378" ) 
7.925-7.940 mm (.3120-.3126") 
44.5° 
45° 
2 mm (.080" ) 
.50-.55 mm (.020-.022") 

52 mm (2.047") 
59 mm (2.323") 
8.000-8.022 mm (.32-.321") 
17.5 mm (.689" ) 
.030-.067 mm (.0012-.0026") 
.060-.097 mm (.0024-.0038" ) 

45 mm (1.77") 
39 mm (1.54" ) 
30.5 mm (1.20") 

6.0 litres (10.56 Imp.pints= 12.66 US pints) 
5.2 litres (9.1 5 Imp.pints = 10.97 US pints) 
2.s---:6.0 kg/cm2 (36- 85 Ib/sq.in.) 
Engine oil. for Service MS 
Multiglrade oil SAE 10 W-301) 

SAE 30 

SAE 20/20 W 
SAE 10W 

T ype . . .... .... . ... . ... .... .. . .. ........... . .. . ....... . ... . Ful.l-flow type 
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Oll PUMP 
Oil pump, type ... . . . .. . . . . . . . . . . . . . . . . . ... . ..... .. . . .. ... . 

number of teeth on each gear wheel . . ... . . . ... . 
end floa.t . . . . .... . . .... . ... . . . . . . . .. . . .. .. . . .. .. . 
radial clearance ... . ... ..... . ............ . ...... . 
backlash ... . . . . . . . ........ . . . .............. . . . . . 

RELIEF VAlVE SPRING (IN Oll PUMP) 
Length, un loaded .. . .. .. ...... . . . . .... . .. . .. . .. . . .. approx. 

loaded with 5.0±.4 kg (11.0±88 Ib. ) . .... . . . .. . . . . . . 

FUEL SYSTEM 
FUEL PUMP 

7.0±.8 kg (15.4±1.7 Ib .... ......... .. .. 

Diaphragm type pump .. . ... . ... . ...... .. . . ......... ... . . . . 
Fuel pressure, measured at same level as pump at 1000 r.p.m. 

CARBURETTORS 
Type .. . .. . . ................... . ... . . .. . .. ..... .. .. . ... .. . . 
Make and designation . ..... . . .. ... .. .. . .. . ... .. . . . .. . ... . . 
Nu mber ....... ... ... ........... . ..... . . . .. . .. . . . . . . . .... . . 
Air intake d i'ameter . ..... ... .. . . . .. . .... . .. . . ..... . . . ... . . . 
Id li ng speed .. .. . . . .. .. ..... . ..... .. . ..... . .. . . .. . . .. .. . . . . 
Mete ring need le designatio n ... . . ... . . . .. . . . ..... . ........ . 
O il fo r da mpin g cylin de r .. .. . . . .. .. . . ..... ... .. . .. . ... .... . 

COOLlNG SYSTEM 
Type . ... . .. ...... .. . . ... . . . . . . . . . . ... .. ... . . . ..... . .. ..... . . 
Radiator cap valve opens at .... . ..... . ...... . . . .... . . . .. . . 
Capacity . . . . . ... ... . . .. .. . . . . . . . ... . ..... .. ... . . .. . . . . . . . . 

Fan belt, designation ....... . . . .. .. . .. . ... . .. ... . . .. .... .. . . 
The fan belt is tensioned so that the friction torque of the fan 
pulley in the dh e:ction of rotation wi ll be .. . . . . . . .. . . . . . . . . . . 

THERMOSTAT~ 

Type ... ....... ... .. .. : .. .. . . .. . . . . .. . ..... . .. . . . ... .. .. . . . 
Marked .. . .. . ... . . . . . . . . . . . . . ........ .... . .. .. .. . . .. ..... . 
Begins to open at ........ . .. . .. ... ... . . . . . . .. . .. .. . . . . . . .. . 
Fully open at . ..... ... . ....... . . . . .. . . . . .. .. . ... .. . . . .. .. . . 

TIGHTENING TORQUES 
Cylinder head . .. .. ........ .... .. . . . ..... . .. . .... .. . . . .. . . . 
Main bearing's . .. .... . . . . . ......... . . . . .. . . . ... . . . . . .... . . . 
Big-end bearings .. .. .. .. . . . . .. . . .. . .. . .. .. .. . . . ..... . ..... . 
Flywheel ... . .. .. .. . .. . . . .. . ....... . . . .. . . ... . . . . . . .. . .... . 
Spark plugs . . . ... . ..... . ...... . . . . .... . . . . . ... ....... . . . . . 
Camshaft nut .. ... . . . . . .... .. ........ . ... . ...... .. ... .. . .. . 
Bolt for crankshaft belt pulley . ... .. ... .. .. ... .... . ........ . 
Nipple for oil fi lter ... . .. . .. . ... ... ... ... .... .... . . . . ..... . 
Sump bolts ....... . ... . .... ... .. . ..... . .. . . . .. . . . . ...... . . . 

WEAR TOLERANCES 
CYLI NDERS 
To be rebored when wear amounts to (if engine has abnormal 

Gear 
9 
.20-.10 mm (.0008-.0040") 
.08-.014 mm (.0032-.0055") 
.15-.35 mm (.0060-.0140" ) 

39.0 mm (1.54") 
26.25 mm {1.03") 
21.0 mm (.83" ) 

Pierburg PV 3025 
min .. 15 kg/cm2 (2.1 Ib/sq.in ) 
max .. 25 kg/ cm2 (3.5 Ib/sq.in. ) 

Horizonta l carb urettor 
Zen ith-Stromberg 175CD-2SE 
2 
41.3 mm (1.63") 
750 r.p.m. 
B l R 
O il a pproved as oil for Automa tic 
Tran smiss ions, T ype A 

Sealed system 
.7 kg/cm? (10.0 Ib/sq.in.) 
approx 12.4 litres=2.73 Imp.galls/3.27 US gdls. 
(expansion tank of which 1.5 litres=2.6 Imp. 
pints=3.2 US pints) 
HC 38x875 

1.2- 1.7 kgm (8.6- 12.3 Ib.ft. ) 

Wax 
82° 
81-83° C (177- 18T F) 
90° C (194° F) 

Kgm 

8.5-9.5 
12-13 
5.2-5.8 
5.0--5.5 
3.5-4.0 
13--15 
7-8 
4.5-5.5 
1.0-1.2 

Lb.ft. 

61 - 69 
87-94 
38-42 
36-40 
25-30 
94- 108 
51-58 
32- 40 
7.3-8.7 

oil consumption) . . . ..... .. . . . . . .... ... . . .. . . ... . .. ... ... . . . .25 mm (.mo"'): 

0 :6 



CRANKSHAFT 
Permissib le out-of-round on main bearing journals, max. . ... 
Permissib le out-of-round on big-end bearing journals, max. '" 
C rankshaft end float, max. . . .... .. ...... . .......... ..... . . . 

VALVES 
Permissib le clearance between va lve stems and va lve gJu ides, 
max ...... . . . . .. ... .. . .. ... . .... . ............. . ........... . 
Va lve stems, permiss ib le wear, max ..... . .. . ....... . ..... . . . 

CAMSHAFT 

.05 mm {.0020") 

.07 mm :(.0028" ) 

.15 mm (.0060" ) 

.15 mm '(.0060") 

.02 mm (.0008") 

Permiss ib le o ut-of-round (with new bearings) max. ....... . .. .07 mm (.0028") 
Bearings, permissib le wear . . .. . .. . . .. .... . ..... .... .. . . . . .. .02 mm (.0008" ) 

TIMING GEARS 
Permissible backlash, max. . .... . . ... .. ............. . ....... .12 mm (.0048" ) 

12 8 4 

Tighte ning sequence for cylinder he ad bolts {tighte ne d in 2 
stages). 1 st stage: 2.5-3.6 kgm (18-22 Ib.ft.}; 2nd stage : 8.5-
9.5 kgm (6~ IbJ t.) 

5 9 13 

ELECTRICAL SYSTEM 
BATTERY 
Type . .. . . . . ........ ... . . .. .. .. . . . . .. . .. .. .... ... . . . .. ... . . 
Grounded .. ........ .. .. .. . .. .. . .. ... . .. .... .... . ... . . .. . . . 
System voltage ... .. .. . .... ... . .. ... ...... . . . . .... .... ..... . 
Battery, capacity . ... . . .. . .. . . . . .. . . .. . . .. .. ... .... .. .... .. . 
Specific gravity of electrolyte : 

Fully charged battery . ..... ......... .... ........ ... . .. .. . 
When recharg·ing is necessary ....... . ....... . .. . ........ . 

Recommended chargiing current ... ....... . ..... . . .. . ...... . 

ALTERNATOR 
Type .. . ............ ... . ... . .. .. . ......... .... .... . ... . .. . . 
Wattage . ....... . .. .. .. .. ... .... ... . . ...... . .... . .. . ... . .. . 
Max. continuous current ... . .... . . ..... ... . ..... . ..... . .. . . . 
Max. spe'ed .. .. .. ... ... . .. . . .. .. . . . .. .. .. . ... ..... ..... . . . . 
Direction of rotation .... . ... . . . ....... . ......... . ........ . . 
Ratio, eng,in.e-alternator . ... ...... . . .... .. . ....... . .. .. . . ... . 
Brushes, minimum length ... . . . . . . .... . .. ..... .... ...... ... . 
Tighten ing torque·s: 

Attaching screws ......... .. .............. . ... . ... . . . .... . 
Pulley nut . ... . .......... . ............. . .. .. ... .. .. ... .. . 

Tudor 6 Ex 4 F op or equivalent 
Neg,ative terminal 
12V 
60 Ah 

1.28 
1.21 
5.5A 

S.E.V.Motorola 14 V-26641 
420 W 
30A 
15000 r.p.m. 
Optional 
1.-2.15 
5 mm (.20") 

.28-.30 kgm (2.0-2.2 Ib.ft.) 
4 kgm (29 IbJt.) 
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TEST VALUES 
Fie ld wind ing resistance . . . . . . .. . . .. .......... . . ..... . . . ... . 
Voltage d ro p across ins ul ation d iode .... . .. ... . .. .. . . . . . . . . . 
Roted test . . . ... . . .. . . . . . . . .... . . .. . .. .. .. . ... ... .. .. . .. .. . 

VOLTAGE REGULATOR 
Type . . . . ... .. .. ... . . .. . . .... ..... . . ... . . .... . . . ... . ..... . . 
Controi voltage, cold regulator ... . . . ... .. . . . ...... ... . .. . . . 

af ter running 45 minutes . .... . ...... . . . . .. . 

STARTER MOTOR 
Type . . ... . .... . . . . ... .. . .. . . . ... .. . .. . ...... . . . ... . . .. .. . . 
Voltage . .... . . . . . . . . .. . . . . . .. . . . ..... . . ........ .... . . .. . . . 
Grounded .. . . . . . . . .... . . .... . .. ... .... .. .... . . .. ... . .... . . 
Direction of rotation . .... .. .. .. . . ...... .. . . .. . . . . . . ... . .. . . 
Output . . . .... . . . .. . . . . . ......... . . . .... . . . . .. . . . ... .. . . .. . 
Brushes, number .. . . .. . . ... . . . . . . .. .. . . .. . . ... .. .. .... . ... . 

TEST VALUES 
Mechanical 

Rotor end float 
Brush sprin g tension . .. . . ........... . .. . .... . ....... . . . . . 
Distance from pinion to ring gear ... . . .... .. .. .. . . ... . .. . 
Frictional torque of rotor brake .. ... ...... . . . . ... .. . . ... . 
Pinion idling torque .... . ... . ... . ... ... ... . .. . .... ... .... . 
Backlash ... . .... .. ............. . ... . .. . ................. . 
Minimum diameter of commutator ........ . ... . . . . ....... . 
Minimum length of elec. brushes .... . .................... . 

Electrical 

Unloaded starter motor: 

5.2± .2 ohms 
.8-.9 V 
30 A (min. a,t 3000 r.p.m. a nd approx. 13 V) 

S.E.V. Motorola' 14 V-33525 
13.1 - 14.4 V 
13.85-14.25 V 

Bosch GF 12 V 1 PS 
12 V 
Negative terminal 
Clockwise 
Approx. 1 h.p. 
4 

.05-.3 mm (.002-.012") 
1.150- 1.300 kgl (2.53-2.86 Ib.) 
1.2-4.4 mm (.047- .173") 
2.5-4.0 kgcm (2.1 7-3.81 Ib.in.) 
1.3-1.8 kg,cm (1.13- 1.56 Ib .in .) 
.35-.45 mm (.014-.018") 
33 mm (1.3") 
14 mm (.6") 

12.0 Vand 40-50 A ..... .. ....... . ..... . ....... . ... . ... . . 6900-8100 r.p.m. 
Loaded starter motor: 

9 Vand 185-200 A 
Locked starter motor: 

6 Vand 300-350 A 

CONTROL SOLENOlD 

1050-1350 r.p.m. 

Cut-in voltag,e .......... . .. . . . . . . .. ... . .- . . ... . ............ Max. 8 V 

IGNITION SYSTEM 
Firing order . ... .. . . . . . ... . . ... .... . .. ... ... .. .... .. . . . . ... . 
Ignition timingl 

(at 600-800 r.p.m. with vacuum governor disconnected) . .. . 
Spark plugs, type .. . .. . . ... . . . .. . .... . .. .... . ... . ... . .. . . . . 

thread ...... . .... . ............. . .... . ..... . .. . 
spark plug gap ... . ..... . ... . . . .. .. . . . ........ . 
tightening torque .. . . . .. ... ...... . . .. . .. . .. ... . 

Pre-engaging resistance to ignition coil . . . . ...... . ... .. .. .. . 

DISTRIBUTOR 
Type . . . ... .... . ...... . ....... . . .. . . . ..... . . . ............. . 
Di rektion of rotation ..... .... . ... . . .... ... . .. . ... . ... . . . . . . 
Breaker points, gap . .... . . . . . .............. ... . . ... .. . . ... . 

contact pressure ......... . .. .. . . ..... .. .... . 
dwell angle ............ . . . .... ... ......... . 

Capacitor 

0:8 

1-5-3-6-2-4 

10° before T.D.C. 
Bosch W 175 T 35 or equivalent 
14 mm 
.7-.8 mm (.028-.032") 
3.5-4.0 kgm (25.3-29.0 Ib.ft.) 
.9 ± .05 ohm 

Bosch JFURG 
Anti-clockwise 
Min .. 25 mm (.010") 
500-630 grammes (1.10-1.40 Ib.) 
40±30 
.2 fL F- 25 % 



Centrifugal governor: 
Advance range, total . . ... .. . . ........ .. . ... .... . .. . .... . . 
Advance begins at .......... . . .. ............. . ..... . .. .. . 
Values, 5° .............. . ....... . ... ... . .......... . ... . . . 

10° .......... . .. ... ..... .. ... ... . . ...... ... ...... . 
Advance finishes at .... ..... ...... . ...... .... .......... . . 

Vacuum governor: 
Positive controi 

Advance range, total .. . ................. ... . .. ... ... . .. . 
Advance begins at .. . ... ... ......... ... . . ... .. ......... . . 
Value, 2.5° 
Advance finishes at .... . .. .. ...... . .. . .. . .. ........... . . . 

Vacuum governor: 
Negative controi 

Drop, total . . . .. . . .. ..... . ..... ... ..... .... . .. . ...... . .. . 
Drop begins at ... . ... . . ..... ...... ... .. ... . ... .. . ...... . 
Values 2° ....... . . . . ................. . . . .. .. .... .. ..... . . 
Drop finishes at .. .. .... . . . .... .......... .. . . ........ .. .. . 

LAMP BULBS 
Head lights .. ....... . . .... . . . . . . ... . .. . . ... . .. .. . . . .. .. . . . . . 
Parking lights ..... .. ....... . . . . .. ..... .. . .. . . ............. . 
Flashe rs . . . . . . ......... . ............. .. .. .. . . .. ..... . . .... . 
Rear li ghts ....... ... ........ ... . ....... . . .... ...... . ..... . 
Stop lights . ..... . . . .. ..... ... . ...... ... ............ . .. . .. . . 
Reversin g lights . ..... . . . ........... . . . ... ... . . . .. . . .. .. . . . . 
Number plate light . ...... . ... . ................ .. .. . . .. ... . 
Interior lighting .. .. ...... . ... .. ........ .... ..... . . ...... .. . 
GI;ove compartment light ..... . .. . ..... . . .. . .. . .. . .. ... .. . . . 
Engine and lugg;age compartments . . .. ...... ............. .. . 
Instrument lighting ...... . ...... . ..... .. ... . . . .. . .. .. .... .. . 
Lighting heater controls .. . . .... . ... . .. . . . . ..... .. ..... . .. . . 
Controi lamp, instrument panel ..... .. . .. . . . . . .. .. . .. . . . ... . . 
Controi lamp, overdrive . ... ... .. . .... ...... . ...... . .... . . . . 
Controi lamp, elec. heated rear window ... .... . . . . ....... . . 

FUSES 
Rated current 16 A 
Rated current 8 A 
Rated current 5 A 

ELECTRICALLY HEATED REAR WINDOW 
Output, at first position of switch . .. ... . ... ... . ..... ... . .. . 
Output, at second position of switch ........ .. .. . . . . .. . .. . . . 

12±1 ° (distr. graduation) 
425-525 r.p.m. (distr.) 
625-725 r.p.m. (distr.) 
1150-1000 r.p.m. (distr.) 
1850 r.p.m. (distr.) 

5± 1° (distr. graduation) 
6-10 cm Hg 
9.5-14 cm Hg 
14.5-16 cm Hg 

3±.So (distr. graduation) 
16-25 cm Hg 
2~31 cm Hg 
28-32.5 cm Hg 

Watts 

45/40 
5 (4 cp) 
32 CP 
5 (4 cp) 
25 (32 cp) 
15 (32 cp) 
5 
10 
2 
18 
3 
1.2 
1.2 
1.2 
1.2 

Number 

1 
3 
5 

Approx. 40 W 
Approx. 150 W 

Socket 

p 45 t 
Ba 15 s 
Ba 15 s 
Ba 15 s 
Ba 15 s 
Ba 15 s 
SV 8.5 
SV 8.5 
Ba 9 S 
SV 8.5 
W2.2d 
W 1.8d 
Wl.8d 
W 1.8d 
W 1.8d 

POWER TRANSMISSION, REAR AXLE 
CLUTCH 
Clutch, type ....... ... .... ......... .. . .. .. ............. ... . 
Size . . .... ................ ..... . . ... ........ . .. .. ... ...... . 
Clutch friction area, total ..... ........ . . . .......... ... . ... . . 
Relea'se lever play, vehicle with leH-hand steering .. . ... . . . . 

vehicle wit right-hand steering . . ... .... . 

Single, dry-plate, diaphragm spring 
9" 
468 cm.2 (72.5 sq.in.) 
4-5 mm {.16-.20") 
2-3 mm (.08-.12") 

Number 

2 
2 
4 
2 
2 
2 
2 
1 
l 
2 
2 
3 
l 
1 
1 
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GEARBOX 
M 400 

. Reduction ratios : 
l st speed .. .. . . . . .............. . ........ . ..... . ... . . . . 

.. 2nd speed .. . . .. . . .... . ........... . ... . .. ... ............ . 
: 3rd speed ........ . . . ....... . ..... . . . .. . ..... .. ......... . 

4th speed .................. . .. ..... . ............ .. ..... . 
Reverse .......... .. ....................... ... ..... ..... . 

Flange nut tightening torque . . . ......... ... ..... . ... .. . .. .. . 
Lubricant ................... . .......... . . . . ..... ... . . . .. .. . 

viscos ity ............. ........ . ............. . .... . 
at continuous air temperature be low 
- 100 C (1 4 0 F) ........... .. . . ......... . . 

Alternative lubricant . . , ...... . . .... ... ..... ... .......... .. . . 
viscosity ........ .. .. . ..... . .......... . . 

Oi l capacity 

M 410 (GEARBOX M 400 WITH OVERDRIVE) 
Reduction ratio, overdrive . .. . .... . ....... . ... .. ... . . . . .... . 
Oil pressure·, direct dr ive . .. ..... . .... . .. .. ......... ... .... . 

overdrive ... .. .. . ... .. ......... . .. . .... . .... . 
Nut for driving flange . .. .. .. .................... .. . . ..... . 
Lubricant, ................ ..... .. ... .. . .. .. . . .. .. .. ........ . 

viscosity . ... .. ....... . ...... . .. . .. .............. . 
qua iity .... ... ..... ...... ........... . .. .. ....... . 

Oil capacity, gearbox and overdrive .. . . . . . ..... . .. . ....... . 

PROPELLER SHAFT 
Type ................ ..... . . . .. . ..... .. .... ... ... ......... . 

Universal joints .. .. . . ... .. . ... . .... ..... . .... ..... ........ . 
Lubricant, sliding joint (when assembling) ................... . 

REAR AXLE 
Rear axle, type ... . . .. . ......... ... . . ... ...... ..... ....... . 
Track ...... ........ . . . ......... .. .. . .... ................. . . 

FINAL DRIVE 
Type .............................. . . ..... ... ... .......... . 
Reduction ratio ...... . ... .......... . . . . .. ... ... . ..... ..... . . 
Backlash .......... .. .. . ..... . ... .... . . ......... . .......... . 
Pre-Ioading on pinion bearing's, new bearings ........ . ..... . 

run-in bearing,s .. .... .. .... . 
Pre-Ioading on differential bearingls .......... . ....... ... .. . 
Lubricant, .. ...... .... . ...... .... .. ........................ . 

viscosity ....... .. .. .. ..... . ..................... . 
Oil capacity ...... . ... ........... .. . . . .... .. .. .. . . ... .. . . . . 

TIGHTENING TORQUES 
Flange . ..... .... . .. ... . .. ........ . .. . ............. ... . .. .. . 
Caps .. ..... . .. . . . .... .. ......... . .... .. . . ... .. ......... .. . 
Crown wheel . .. ..... ............ ... .... ...... . .... ... .... . 

O: 10 

3.14: l 
1.97: l 
1.34: l 
l : l 
3.54: l 
11.0--14.0 kgm (80--101 Ib.ft.) 
Gear oil 
SAE90 

SAE 80 
Engine oil 
SAE 30 or 
SAE20W-40 
approx .. 6 litre (1.1 Imp.pints= 1.3 US pints) 

0.797: l 
Approx. 1.5 kg/cm2 (21 Ib/sq.in.) 
36-39 kg/cmf! {510--55O Ib/sq.in.} 
11.0--14.0 kgm (80--101 IbJt.) 
Eng,ine oil 
SAE or SAE 20 W-40 
Service ML or higher 
approx. 1.4 litres (2.46 Imp.pints=2.95 US pints) 

Tubular, divided, three universal joints, 
support bearings 
Fitted with needle bearings 
Molybdenum disulphide chassis grease 
Further addition not required 

Semi-floating 
1350 mm (53.15") 

Spiral bevel (hypoid) 
3.31:1 (13:43} or 3.73:1 (11 :41) 
.13-.20 mm (.005-.008") 
11-23 kgcm (9.55-20 Ib.in.) 
6-11 kg:cm (5.21-9.55 Ib.in.) 
.13-.20 mm (.005--008") 
Hypoid oil 
SAE 90 
1.6 litres (2.82 I mp.pints = 3.38 US pints) 

Kgm 

28-30 
5.0-7.0 
6.5-9.0 

LbJt. 

200-220 
35-50 
45-65 



BRAKES 
FRO·NT WH EEL BRAKES 
Type .... ...... . ... ................... . .. ........ .. ....... . 
Brake discs: 

Outside diameter ........... .... ........................ . 
Thickness, new . . . . ... . .. . . . .... ..... ..... . .. . . . . ..... . .. . 

reconditioned . ....... . .. ... ... .. . ... . .. . . ... .. . 
Warp . . .. . .... . ....... . . .. .. . ... . .... . ... .. . . .... . .. . .. .. . 
Brake li nings : 
Number per whee l ... ... .... . . .. . . ........ ... ... . ... . ... . . 

Thickness, new . . .. . . ...... ... .... .. .. .... ..... . . . ..... . . . 
Effective area . ... . . .. . . . .. . .... . .. . .. . . ........ . .. .. . .. . 

Wheel un it cyli nders: 
Number per wheel .. .. ...... . .. . .... . . .. . . . . . .... ... ... . . . 

Diameter .. . ...... . ........... . ... . .. . .................. . 

REAR WH EEL BRAKES 
Type . . .. . .... . . . . . . . ....... . . .. . . . ... .. . ........ . . . ... .. . . . 
Brake discs: 

Outs ide diameter . .. .. .. .. . ........ .. . .. . . .. .... . . 
Thickness, new .. . .... . . ... ...... .. .. .. . .. . . .. . . ......... . 

reconditioned .. . .. . . . . . ... ... . . .. . . .. ......... . 
Warp .................. . ...... . ................... . .. . .. . 

Brake linings: 
N umber per whee l ...... . .. . . . . . ...... . . ... ... . .. ... .. . . . 
Thi ckness, new .... .. .... . ............. . ............ . .... . 
Effective area . .. .... ... ... . . .... .. . ...... . ... . ... . .. .. . . . 

Whee l uni t cylinde rs: 
Number per wheel . .... .. . .. . ..... . ..... . . .. . .. . ... . .... . 
Diameter .. . ... . .... .. ....... . .... . .. . ... ..... . ..... ..... . 

MASTER CYLINDER 
Nominal diamete r . . ... . .... . ... . . . ...... . ...... ... .... . ... . 
Bore ... .. .. . . . . ..... .. .. . .. . ... . . . ... . .. ...... .. ...... .. . . . 
Piston diameter 

BRAKE LINE 
Outer diameter 

BRAKE VALVE 

Disc brakes 

272.2 m m (10.7") 
12.7- 12.8 mm (.500-.504" ) 
Min. 12.2 mm (.480" ) 
Max . . 10 mm (.004" ) 

2 
10 mm (.394") 
174 cm~ (27.0 sq. in. ) 

4 
36.12 mm (1.422") 

Disc brakes with AS.B. device 

294.6 mm (1l.6") 
9.6 mm (.378" ) 
min. 9.1 mm (.358") 
max .. 15 mm (.006") 

2 
10 mm (.394") 
93 cm2 (1 4.4 sq .in .) 

2 
36.12 mm (1 .422") 

23.81 mm (94") 
Max. 23.92 mm (.95") 
Min. 23.66 mm (.93") 

3/16" 

Make. . ... ..... .. .. . .. . .. . ... .. ... .... . . ... . .. . .... . .. .. . . . Ate 
Operating pressure ... . . .. . . . . . . . . .... . . . . . . . . . . . ... .... ... 50±2 kg/cm2 (711 ±28.4 Ib/sq.in .) 

SERVO CYLINDER 
Make. .. . . . .. . .. .. .. . .. ... .. . . . .. .. . ..... . . . .... . . .... ... .. Ate 
Designation ... . .... . .. . . ... ....................... . . ... .... Bromsgerät T 51 

TJGHTEN·ING TORQUES 
Attaching bolts, front brake caliper . . . ...... . ...... . . . . .. . . 
Attaching bolts, rear brake caliper . . . .. . ... . . . .. . . . . ..... . . . 
Wheel nuts . . .... . ..... .... . . .. . ... . . .. . . .. . . . . ... .. .. . . . . 
Stop screw, master cylinder . . .... . ....... .. ......... . . . . ... . 
Attaching nuts, master cylinder . .. . .. .. .... . .. . .... . . .. .. . . . . 
Venting nipples ... ...... .. .... .. . . .. ....... . .... .. . ....... . 
Brake hoses ... ... .. . ...... .. .. .. ... . .... .... . ... . ... .. .. . . . 
Warning valve, switch . ... . . ...... ... .. ... . .. . . . . . . . . .. . . . . . 
Brake pipes . ...... . .. . ............ . .. .... .... . ... .. .. ..... . 
Plug, brake valve . .. . ..... .. .... . . .... . .. . ... . ... ... .. .... . 
Lock nut, brake valve . . .. .. . . . .. . . . . . . . . ..... ...... .. ... . . . 

Kgm 

9- 10 
6- 7 
10-l4 
.5---.8 
1.2-1.5 
0.4--0.6 
1.6-2.0 
1.4- 2.0 
1.1-1.5 
10-12 
2.5---3.5 

Lb.ft. 

65---70 
45-50 
70- 100 
3.6-5.8 
8.7- 10.8 
3.0-4.5 
12- 15 
10-15 
8- 11 
70-85 
18- 25 

o : 11 



FRONT END AND STEERING GEAR 

WH EEL ALlGNMENT (UNLOADED VEHICLE) 
Caster .. ... ... .... .. . . ... .. . . . . .... . .. . .. . .. . ....... ..... . . 
Camber . . . . .. . . . . . . . .. . . .. ... . .. ~ .. ...... . . . . .. . . '" ... . .. . 
King pin inclination at a camber of 00 

••• .•• . ••• • • • ••• • • •••• 

Toe-in . . . .. . .. . . . ....... . ..... .... . : .. . .. .. . . ... ... ....... . 
Turning a ngles : 

at a 20 0 turn of the outer wheel the inner whee l shou ld be 
turn ed 21.5 0 to 23.5 0

• 

Shi ms, thickness . . ... . ........ . .... . ... .. .... . . . .......... . . 

MECHANICAL STEERING GEAR 
Steer in g wheel diameter . .... .... .. . . ..... .. . ..... .. ... . .. . 
Number of turns from stop to stop in vehicle .. . . . . . . .... .. . . 
Steering gear: 

Make . . ..... . ... . . . .. . ..................... . . . .. . ....... . 
Type . .. .... .. .. .. . .. . .. . . .......... . ... .. . ... . . . ....... . 
Reduction ratio, centre position . . ... . .. . ... .. .. ...... . .. . 
Clearance, steer in g shaft-bushin g, new part . .. ... . ....... . 

wear limit ............. . 
Ball diameter, bearings . .. . . ... ....... . ... . . . ........ ... . . . 

ball nut ................. . . .. . ..... ... . . .. . . . 
Shims . .... . ...... ... ......... ... . .. ... . .. .... .. .. .. .... . .. . 

Lubricant ... . .... . . . . ........ .. ... . . .. ... . .. . .. .. . .... ... . . 
Oil capacity .. ... .... . ....... . ..... . . .. ............ .. . ... . . 

SERVO STEERING 
Steering wheel diameter . . .. ... ... .... .... .......... ....... . 
Number of turns from stop to stop in vehicle ... . . . .. .. ... .. . 
Steering gear: 

Make and type ... . ... . .... .. ... . ...... . ...... .. ...... . . . 
Reduction ratio .... .... . . . . .. . . .. . . ....... ... ..... . .... . . 

Servo pump: 
Make and type .... .. ..... .. . . . . .... .. . ........ ........ . . 
Max. pressure . .... .... . ..... . ...... .......... ... .. . .. .... . 
Theoretical capacity at 500 r.p.m. .... ... ...... ............ . 
Min. capacity, 500 r.p.m., 50 kg/cm2 (711 Ib./sq.in .}, 80 0 C 
,( 176 0 F) ..... . ....... . ... ... ... .. . ............... . ..... .. . 
Regulated capacity ..... . ............ ... .. . .. .... .. . .... . . 

Drive . .... . .. . ....................... ..... .... . . . .. ..... . 
Ratio, engine-pump .... . ... .. ........ ..... . . . . ..... . .. . . 

Oil type . ...... .. . ... . .............. ... . ................ . . . 

Oil changing quantity . . ... . . .. ................ . ... .. ...... . 

TIGHTENING TORQUES 
Attaching bolt for upper wishbone shaft ..... ..... .. ....... . 
Nut for upper wishbone shaft .......... ... .. . .... . ... . .. .. . 
Nut for steering' wheel .... .. ... ... ..... .. ..... .. ... ..... . . . 
Nut for pitman arm . .. . ... . .......... .. ................... . 
Lock nut for tie rod ........................ ... .... . .. . .... . 
Mechanical steering gear: 

Screw for steerin9' box screw cover .. .......... . ... ..... . 
Screw for stop plate ........ . . .. .. ............. . .. . ..... . 
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o to + 1 ° 
O to +0.5 0 

7.5 0 

O to 4 mm (O to 0.16") 

.15 mm (.006") 

.50 mm. (.020") 
1.0 mm (.039" ) 
3.0 mm (.11 8") 
6.0 mm (.236" ) 

423 mm (1 6.6" ) 
4.8 

Burman 
Cam and ba l,l nut 
18.3 : 1 
.025--.063 mm (.001 0-.0025") 
.18 mm (.007") 
7.14 mm (.28") 
7.93 mm (.31") 
th = .05 mm (.002") 
th = .127 mm (.005") 
th = .254 mm (.010") 
Hypoid oil 
.6 litre (1.1 Imp.pint= 1.3 US pints) 

423 mm (16.6") 
3.7 

ZF, ball nut 
15.7: 1 

ZF, vane pump 
75±5 kg/cm.2 (1066±71 Ib/sq.in.) 
6.65 l/m (12 Imp.pints= 14 US pints/minute) 

4.5 l/m (8 Imp.pints= 9.5 US pints/minute) 
5--8 l/m (9 Imp.pints= 10.5 US pints - 14 Imp. 
pints = 17 US pints/minute) 
With belt 
1 : 1 
Oil approved as "Oil for Automatic 
Transmissions, Type A" 
Approx. 1.2 litres (2.11 Imp.pints=2.53 US pints) 

Kgm 

4.8-5.5 
5.5--6.2 
3-4 
17.5--20 
7.5--9 

1.7-2.1 
1.7-2.1 

Footpound (ft.lb.) 

35--40 
40-45 
20-30 
125--145 
55.-65 

12-15 
12-15 



I 
SUSPENSION, WHEELS 

SPRINGS 
FRONT SPRINGS 
Type .... . .... . ... . . ..... . . ... . . ... ... . .. . . .... . .. .... ... . . 
Wire diameter ..... ... . .. .. ...... .. . .. . . . . . . .. .. . . .. ... . . . . 
Externai diameter .. ... . ... . . .. . .. . . ... . .. . . .. . .. . .... .. .. . . 
No. of effective turns . . . .. . . . .. . . .. . .. .. . .... . . ... . . ... .. . . 
Test va lu es : 

Load ing fo r a compress ion of 1 cm (25/641/) (measured w ithin 
a spring length of 185-205 mm = 79/ 22- 8' / '6) ..... ........ . 
Le ng,th , f ully co mpressed . . .. . . ... . . . . . .. . . . .. ...... . .. . . . 
Le ngth, w hen loaded w ith 600-630 kg (1320- 1386 Ib. ) . .. . 

REAR SPRINGS 
Type . ... .. ... . ..... ... .. . . . .. .. . . .. . . ... . ......... . .. . .... . 
Wire d iame ter . .. .. . . . .. . .. . . . .. . . _ .. . . . .... . ... .. .. .. .. . . . 
Exte rn a i d ia meter .. . . . ... . . .... ... .. . .... . . .. ... .. .. ... ... . 
No. of effective turns . . .... . . .. . . . . . ... . .... .. . . .. . ....... . 
Test va·1 ues: 

Lo ad in g (fo r a compress ion of 1 cm = 25/641/ ) .... .. . . . .. . . . 
Le ngth, fu ll y compressed . ... ... . .... . .... . . . ... .. . .. . . . . . 
Load/~pring length . .... .. . . . . .. . . ... . . ...... .. .. ... . . . .. . 

SH OCK ABSORBERS 
Type . ... .. . . . . . ........... . . . . . . .. . . . . .. .. . . .... .. .. . .... . 
Totallength : 

front shock a bsorbe rs, compressed .. .. . . ... .. . .. . .. . .. . .. . 
unloaded . . . . .... . . . ..... .. ...... . 

rear shock absorbers, compressed . . . .... .. . . . . . .... .. . . . . 

WHEELS 
WHEEL RIMS 

unloaded ..... . . . ...... . ........ . . . 

Type . .. . .. ... .. .. .... ... . .. . ... . .... . .. . . . . . . . . . . .. . ... . . . 
Designation . ..... . .............. . .............. . .......... . 
Radial throw . . . .. . .... . .. . .. .. . ........ .. ... . . . . . .. . .. . .. . 
Warp ... .. . . .. ... .. .. ...... . . . .. .. ... .... . ....... .. ... .. . .. . 
Imbalance, com.pl,ete wheel .. .. ... . .... . . . ... .. ............ . 
Tightening torque for wheel nuts .. ... . ..... .. ... . ... ..... . 

TYRES 

Type .. . . .. . . . .. . . . . . ... . . . . .. ... .. .. .. . . . . . .... . .. ....... . . 
Size . ..... . .. .. .. ... . ... . .. . . . . . . ... ........... . ...... . .. . . 

He lical spring 
15.5 mm (.611/ ) 
125.7 mm (4.951/) 
65/ 6 

61 .9- 65.9 kg: (136- 145 Ib. ) 
max. 127 mm (5.01/ ) 
195 mm (7.61/ ) 

He lical spring 
12.0 mm (,471/) 
127.0 mm (4.91/ ) 

82/ 3 

15.7- 16.7 kg (34.5---36.7 Ib.) 
max. 114 mm. (4.51/ ) 
201 - 216 kg/283 mm (442-475 Ib. )v'l1,41/) 

Double-actin g, hydra ul ic, te lescopic 

approx. 223 mm (8.781/) 
approx. 340 mm (1 3.391/) 
approx. 279 mm (10.98") 
approx. 443 mm (17.44") 

Disc 
4.5 J X 15 L 
max. 1.6 mm (.063") 
max. 1.6 mm (.0631/) 
900 g.Cln {7.8 Ib.in.) 
10--14 kgm (72- 101 Ib.ft.) 

Tubeless 
165 SR 15-4 PR 
6.85-15-4 PR (USA) 
165 S 15-4 PR 

o : 13 
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LU BRICATION 
INSTRUCTIONS FOR Oll lEVEl CHECKING 

AND CHANGING 

ENGINE 

With a new or reconditioned eng.ine, the oil should 

be changed after the first 2500 km (1 500 mile$l). 

Subsequent chang.ing should normally take p lace 

every 10000 km (6000 miles}, however, under the 

following conditions : 

The intervals for changing eng.ine oil are dependent 

to a very great extent on the oil used. For lubrication 

of the engine, oil grade "For Service MS" should be 

used. Concerning viscosity a multigrade o il is pri 

marily recommended. This type of oi l is better suited for 

dem:anding operating conditions such as continuous 

driving in city traffic uninterrupted by frequent start

ing and stopping and with the en9Jine idling for 

l engl~hy periods. For engine oil with viscosity SAE 

10 W-30 (multigrade), 10 W-40 or 20 W-50, oil chang

ing takes place every 10000 km (6000 miles). If an 

engine oil with viscosity SAE 10 W (singlegrade), 

20/20 W or 30 is used, the oil should be changed 

every 5000 km (3000 miles), however, at least twice 

a year. 

The oil should be drained immediately after the ear 

has been driven and while the eng:ine is st ill· warm. 

For this, use the oil drain plug, see Fig. 1-1 . When all 

the oil has run out, check the washer and screw the 

plug tiglhtly into position again. Oil is. added through 

the rocker arm casing after removing the filler cap. 

As is shown above, an engine oil with grade "For 

Service MS" is used for subsequen.t topping-up. 

Concerning viscosity, multigirade oil SAE 10 W-3D is 

primarily recommended. At very low temperatures 

Fig . l-l. Drain plug on sump 
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Fig. 1-2. Checking the oil level in centre spindle 

(be low -200 C =_4 0 F} or when co l :d~startin9 difficul

ties are anticipated, multigrade oil SAE 5 W-20 is 

recom.mended. 

If multigrade oil is not used, the viscosity should be 

SAE 10 W below -1 0 0 C (14 0 F), SAE 20/20 between 

- 100 and +30 0 C (14 and 86 0 F) and SAE 30 for 

above 30 0 C (86 0 F)" all· this presuming a stable air 

tempe rature. The quantity o f oil changed is 5.2 litres 

(9.15 Imp.pints= 10.97 US pints ). The correspondirrg 

quantity when the oil filter is included is 6.0 litres 

(10.56 Imp.pints= 12.66 US pints). 

CARBURETTORS 

Every t·ime the eng,ine oil is chang,ed, the oil leve!. in 

the centre spindle of the carburettors should be 

checked to see that it reaches up to about 6 mm 

(1/4/1) from the edge of the spindie. If this is not the 

ca se, oil approved as "Oil for Automatic Transmis

sions, Type A" should be used for filling up. 

GEARBOX (WITHOUT OVERDRIVE) 

In the ca se of a new or reconditioned gembox, the 

oil should be changed and the gearbox flushed out 

af ter the first 5000 km (3000 miles}. The oil should 

subsequently be changed after every 40000 km 

(25000 miles). 

The oil should be drained off immediately after the 

ear has been driven and while the oil is still warm. 

When draining the oil, remove the plugs marked 1 

and 2 in Fig. 1-3. 

l : 1 



Fig. 1-3. Gearbox 

1. Filler plug 2. Drain plug 

The flush ing o il is added through the filler !-' hole 

(l ,~. fig. 1-3) after the drain plugl has been c serewed 

b bcick into position. The eng,ine should then be al lowed 

~ .. to run for a few minutes with one of the gears en

.-gaged and both the rear wheels jacked up. The 

eng ine shou ld then be stopped, the rear wheels 

lowered and the oil drained out. 

WARNING! On no account must only one of the rear 

wheels of a vehicle equipped with a differential brake 

be iacked up since this transfers torque to the other 

wheel in contad with the ground so that the vehicle 

can topple oH the iack. 

Fill up with new oil af ter the drain plug (2) has been 

screwed tightly back into position. The oil should 

reach up the filler hole (l) . . Screw the filler plug 

tightly back into position. 

Gear oil SAE 90 is used for the gearbox all the year 

round. Where the air temperature is continously 

below 10 0 C (14 0 F), SAE 80 should, however, be used. 

Alternately can engine oil with viscosity SAE 30 or 

multigrade oil SAE 20 W-40 be used all the year 

round. 

The oil chang,ing quantity is .6 litre (l. T Imp.pints = 1.3 

US pints). 

Fig. 1-4. Overdrive 
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GEARBOX WITH OVERDRIVE 

In the case of a new or reconditioned gearbox, the oil 

shou ld be changed af ter the first 5000 km (3000 miles). 

The oil should subseq uently be changed after every 

40000 km (25000 miles}. 

The o il shou ld be drained off immediate ly af ter the 

ear has been driven and w hil e the oil is still warm. 

To do this remove the plugs marked l and 2 in Fig. 

1-3 as we il a s the cover for the oil strainer, see Fig. 

1-4. Also clean the oil strainer as indicated in group 

43 B. 

Fil l with new oil af ter the drain plugs have been 

1-4. Also clea n the o il strainer as indicate d in G roup 

the oi l an opportun ity of flowing over into the ove r

drive. The oi l should reach up to the f ilter hole (l, Fig. 

1-3). Screw the fi lte r p lug on tightly. 

For a gearbox with overdrive, engline oil with visco

sit Y SAE 30 is used a ll the year round. As as a lterna

tive, multigrade oil SAE 20 W-4Q can be used. The oi l 

chang in g quantity is 1.4 litres (2.46 Imp.pints-2.95 

US pints). 

AUTOMATIC T~ANSMISSION 

Normally oil changing only needs to be carried out 

when the transmission is reconditioned. The oil level, 

on the other hand, should be checked af ter every 

10000 km.(6 000 miles). 

The vehicle should stand level. Move the seleetor 

lever to position "P" and let the engine run at idling 

speed. Wipe off the dipstick with a nylon doth, 

paper or chamois leather. Do not use waste or fluff y 

rags. Insert the dipstick, pull it up and check the oil 

level. See Fig. l-S. N.B. There are different levels for 

a warm or cold transmission. For a war m transmis

sion, which is the case after driving 8-10 km (5--7 

miles) the uppe,r section applies (3 and 4, Figl. 1-5)_ The 

lower section (l and 2, Fig. 1-5)1 applies to a cold 

Fig. l-S. Checking the oil level 

1. Max. oil level, cold fransmission 
2. Min. oil level, cold fransmission 
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3. Max. oil level, warm fransmission 
4. Min. oil level, warm fransmission 
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Fig. 1-6. Filler plug on final drive 

transm ission. The text on the dipMick will a,lso remind 

you of this. 

If necessary, f ill up with o il until the level rea·ches 

the "Max" mark. Do not fi ll above this mark, as th is 

can cause the transmiss ion to becom.e overheated. 

The difference between the "Min and "Max" marks 

is abo ut 0.5 li tre (l p int}. For topping~up, use "Oil for 

Automatic Transm issions, Type A". 

If frequent f illin g up is fo und to be necessary, th is 

ind icates lea koge w hich must be put rignt immed ia

te ly. 

FINAL DRIVE 

With a new or re conditioned final drive, the oil 

should be chang.ed after the first S 000 km (3000 

mile s). Oil chang,ing shoul;d therefore be carried out 

only when overhauling is bei ng don e . 

Oil chang;ing should preferably be done imme diately 

after the ve hicle has been driven and while the oil is 

still warm. As there is no drain plug on the final 

drive, the oil is sucked up througlh the filler hole. It 

can olso be emptied by removing, the cove r but in 

thi s case the utmost cleanliness must be observed in 

orde r to prevent dirt from g!etting into the final drive . 

Check that the cover gasket is in g,ood condition, 

othe rwise repface it. 

When about to flush the final drive, screw tight the 

drain plug and fill new oil through the fill e r hole. 

Then run the engine for several minutes with the rear 

whee ls jacked up and with a gear engaged. After this 

lower the vehicle and dmin off the oi/. N.B. The 

warning give'n under the section "Gearbox without 

overdrive" applies a lso when flush ing the final drive. 

After the drain plug or cover has been refitted, fill 

with new oi/. The oil should reach · up to the filler 

hole and the oil capacity is about 1.6 litres (2.82 Imp. 

pints=3.38 US pints). For chang,ing the oil in the final 

drive hypoid oil SAE 90 is normal/y used. Where the 

air temperature is continuously below _ 100 C (140 F), 

however, SAE 80 should be used. 

A final drive fitted with a differential brake is fil/ed 

i 
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Fig. 1-7. Steering box filler plugl03244 

at the factory with a transmission oil which meets the , 

requirements of the American Mi litary Standard ,MIL< 

L-2l 0SB provided with an additive for final drives 

with differentia l brake. For subsequent topping.-up 

and when changing, oi l is according to MIL-L-2l0SB 

having the above-mentioned additive. The oi l level 

shou ld be checked and the oi l changled at the s.ame 

interva ls and in the same way as for a fina l drive 

witho ut a d ifferent ia l brake. 

STEERING BOX, MECHANICAL STEER'ING 

Norma l/y it is . no t necessa ry to chan ge the o il in the 

steering gear exce pt a fte r reconditionin g has been 

carri e d out. However, should th e oil have to be 

chang;ed for any reason, the old can be sucke d out 

by using a suitable device, for example, an oil 

syring,e , whi ch is inserted through the fil/ er ho le , . o r 

the steering gear can also be removed and e m.ptied. 

Hypoid oil SAE 80 is use d for the stee ring gear all 

the ye ar round. 

The oil capacity of the steering gear is .6 litre (1.1 Imp. 

pints = 1.3 US pints). 

SERVO STEERI NG 

CHECKING THE OIL LEVEL 

The oil levet should be checked every la 000 km 

Fig. 1-8. Oil level 
VO LVO 
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(6000 miles). First check the level with the engine 

standing to check possib le oil loss. The oil leve l 

sho ul d then li e abo ut 5-10 mm (5/8") above the 

le vel mark. If th e leve l is lowe r than this, fill w ith oil 

with the eng.ine standing to eliminate the risk of air 

being sucked in . Start the eng,ine and recheck the oil 

level, which should now hav~ fallen to the level mark, 

see Fig. 1-8. When the engine has stopped, the level 

should rise to about 5-10 mm (5/8" ) above the 

mark. 

Oll CHANGING 

NormaHy the oil should be changed in connection 

with replacement of the servo steering. components, 

see Part 6 of this Service Manual. On this occas ion, 

the filter in the oil container should also be chang.ed. 

CHECKING THE BRAKE FLUID LEVEL 
Every 10000 km (6000 miles} check that the fluid In 

the master cylinder container reaches up to the level 

mark. This check can be made without taking off the 

cap. On rig ht-hand stee red veh icles, check a lso that the 

cl utch f luid conta iner is a lm ost full . 

Fig. 1-9. Brake fluid container 

If necessary, top up with first-class bra ke f luid which 

meets the req uirements accord ing to SAE 70 R 3. 

Clean the master cyli nder cap before remova l and 

observe the g,reatest clean li ness w hen f illi ng. Avoid 

sp ill ing brake f lu id on the pa in twork since th is wi ll 

damage ii'. Check to make sure that the venting ho le 

in the cap is not b locked. 

I NSTRUCTIONS FOR LU BRICATI NG 

DISTRIBUTOR 
After every la 000 km (6000 miles) the distributor 

shaft, cam and ignition advance mechanism should 

1 : 4 

Fig. 1-10. Distributor 
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l . Lubricating wick 2. Cam disc 3. Oil cup 

be lubricated. The distributor shaft is lubricated by 

filling the oil cup (3, Fig. l -la) with engine oi!. After 

filling, dose the cup. The contact surface {2) of the 

cam disc should be lubricated with a thin coating of 

grease, Bosch Ft l v 4, or corresponding grease. The 

ignition advance mechanism should be lubricated by 

pouring 2- 3 drops of light engine oil (SA E 10 W) on 

. the wick (l) in the distributor shaft. 

BODY 

To avoid squeaking ond unnecessary wear, the body 

should be lubricated as described below. The lock 

buttons of the door hand.le should be lubricated 

approx. every 10000 km (6000 miles} and other parts 

of the body about once a year. Moreover, during 

winter the door handle lug.g,age compartment lid 

locks should be lubricated with a suitable lock oil 

which would prevent them from freezing up. 
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No. Lubricating point 

l Bonnet catch .. . ... . ....... . .. . 
2 Bonnet hinges . . . .... ....... . . . 
3 Venti lation window catch and 

hinges ........................ . 
4 Striker p late .. . .. . . . .. . .. . . . .. . 
5 Roof opening w ind defledor ... . 
6 Door hand le lock buttons . ... . . 

Keyho les .... ... . . ...... . ... .. . 
7 O uter slid ing surface of door 

lock ........... ..... . ... .. . .. . 

Fig. 1-12. Hinges 

1. Hinges (light oil) 
2. Door stop (petroleum je lly) 
3. Hinges (light oil) 

'1 
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Fig. 1-11. Lubricating points on the body 

Lubricant 

Petro leum je lly 
O il 

Oil 
See Fig. 1-l3 
O il 
Petro l·eum jelly 
O il 

Petroleu m; je Ily 

No. Lubricating point 

8 Luglg,age compartment lid hinges 
9 Luglgag:e compartment lid lock .. 

Keyholes . . ... . ...... ......... . 
la Door stops .. . . ... . . . ........ . 
11 Door hinges ................. . 
12 W indow winders ............. . . 

Locks ... . ... . .. . . . . .. . . ...... . 
(Accessible after the door upho ls
tery pane ls have been removed.) 

13 Front seat slide ra ils and catches 

'/'OLVC 
102965 

Lubricant 

Oi l 
Oil 
Oil 

la 

Petroleum je lly 
O il 
O il and grease 
Si~icon g,rease 

Petro leum jelly 
and oil 
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Fig. 1-13. Striker pla te 

Inner sliding surfaces, spring and pin a re 
lubrica ted with molybdenum di sulphide grease 

Fig. 1-14. Door lock with gu ide plate 

Apply petroleum je lly 
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INSTRUCTIONS FOR LUBRICATING CHART 
SYMBOLS 

D 

c 

Engine oil 
Grade: "For Service MS" 
Viscosity: Multigrade SAE 10 W-30 
See also page 1 : 1 

Final drive oil 
Grade: Hypoid oil 
Viscosity: above - 100 C (14 0 F) SAE90 

be low - 10 0 C (14 0 F) SAE 80 
Does not, apply to final drive with differential 
brake, see page 1 : 3. 

~ Lubricant, see respective note. 

~ Light engine oil 

• 
Brake fluid 
Grade: SAE 70 R 3 

Oll CHANGING QUANTITIES 

Eng ine" oil chang.ing 
quantity 

including oil 
fi lter 

approx. 5.2 litres 
(9.15 Imp.pints= 10.97 
US pints) 

approx. 6.0 litres 
(1 0.56 Inm.pints= 12.66 
US pints 

Gearbox, with out approx .. 6 li tre 
overdrive (1.1 Imp.pints = 1.3 US pints) 

with overdrive approx. 1.4 litres 

a utoma tic 
transmission 

Final drive 

Steering gear 

(2.46 Imp.pints=2.95 US pints) 

approx. 8.2 litres 
(14.43 Imp.pints = 17.30 
US pints} 

approx. 1.6 litres 
(2.82 Imp. pints=3.38 
US pints) 

approx 1.2 litres 
(2.11 Imp.pints=2.53 US pints) 

OTHER lUBRICATING POINTS 

In addition to the points indicated in the lubricating 
chart, the chassis should be greased about once a 
year at all the joints for the throttle controi linkage, 
handbrake, pedallinkages etc. 

CHECK THE FOllOWING WHEN FllLlNG 
THE FUEl TANK 

1. The oil level in the eng1ine. 

2. That the level· in the brake fluid container is 
above the "Min." mark. This check can be made 
without removing the cap. On vehicles with right
hand steering, check also that the clutch fluid con
tainer is almost full. 

3. That the coo lant leve~ is between the "Max." 
marks on the expansion tank. 

4. That the fluid container for the windscreen washer 
is filled. 

About every other week the following checks should 
be carried out: 

1. The tyre pressure. 

2. The e lectrolyte level in the battery. 

NOTES 

Note 1. In connection with such workshop ope ra
tions involving. uncovering the wheel bear
ings, the bearings should be removed, 
cleaned, and then fubricated with high
class durable g'rease according. to the in
structions in Groups 46 and 77 respectively. 
Subsequent filling or replacement of grease 
in add ition to the above should not take 
place. 

Note 2. Check the oil level. See page 1 : 3. 

Note 3. Check the brake fluid level and, for vehicles 
with right-hand steering, a lso the clutch fluid 
leve !. See page 1 : 4. 

Note 4. 

Note 5. 

Note 6. 

Note 7. 

Note 8. 

Note 9. 

Lubricate the distributor in accordance with 
the instruction on page 1 : 4. 

Every 10000 km (6000 miles) check that the 
oil reaches up to the filler plug. After every 
40000 km (25000 miles) the oil should be 
changed (mechanical gearbox). 
N.B. The grade of oil to be used depends 
on the type of gearbox, see pages 1 : 1 
and 1 : 2. 

Check the oil leve l in the carburettors when 
changing the engine oil, see page 1 : 1. 

Ch ange the oil filter comp lete ly according 
to the instructions in Part 2. 

Change the oil according to the instruc
tions on page 1 : 1. 

Every 10000 km (6000 miles} check that the 
o il reaches up to the fi ll er p lug. 
Concern in g lu bricant for the fina l dr ive 
with differential brake, see page 1 : 3. 
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1426 1867 

28 16 28 17 

TOOLS 

II 
2250 2408 2424 2435 2814 

I I ~ 
2818 28 19 2822 2823 

Fig. 2-1. Tools for engine 

SYO 1426 Drift for fitting pilot bearing in flywheel (crankshoft) 
SYO 1867 Drift for removing and fitting bush in rocker arm and 

connecti ng rod 
SYO 2250 Pu"er for camshaft gear 
SYO 24Ce Press tool for fitting camshaft gear 
SYO 2424 Grip tool for removing and fitting valve tappets 
SYO 2435 Dowel pin (2) for fitting cylinder head 
SYO 2814 Pu"er for polygon hub 
SVO ·2815 Press tool for fitting crankshaft drive and polygon hub 
SYO 2816 Drift for fitting crankshaft oil sealon engine front end 
SYO 2817 Drift for fitting crankshaft oil sealon engine rear end 
SYO 2818 Drift for removing valve guide 
SYO 2819 Drift for fitting valve guide 
SYO 2822 Pu"er for crankshaft drive 
SYO 2823 Ring for fitting standard piston 
SYO 4090 Pu"er for crankshaft pilot bearing 

2815 

409 0 
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2727 

28 13 

2821 
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Fig. 2-2. Tools for removing engine 

SYO 2727 Tool for I ifti ng eng i ne fron1 or rear end 10 rem ove oi I 
sump and gearbox resp . 
Used 10gether with tools SYO 2811 and SYO 2812. 

SYO 2810 Beam for lifting out and installing engine 
Used together with tools SYO 2811 and SYO 2812. 

SYO 2811 Lifting lug for attaching lifting beam 2810 or 2727 in 
engine front end 

SYO 2812 Lifting arm for attaching lifting beam 2810 in rear end 
of engine 

SYO 2813 Support for lifting arm SYO 2811 for lifting engine 
with cylinder head removed 

SYO 2821 Support for lifting tool SYO 2727 for lifting end of 
engine 

VOLVO 
103 358 

Fig. 2-3. Engine stand 
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SYO 2520 Stand. Used together with 1001 SYO 2820 
SYO 2820 Fixture for mounting engine on stand 2520 



GROUP 20 

GENERAL 
DESCRI PT ION 

The B 30 A engine (Figs. 2-4 and 2-5} is an in-line, six

cylinder, wat'er-coo led overhead-valve unit. It is pro

vided with two horizontal carburettors as we il as an 

exhaust emission controi system which prod uces clea

ner exhaust g:O'ses. The eng'ine is also fitted w ith an 

air preheater and positive crankcase venti lation. The 

Fig. 2-4 . Engine B 30 A viewed from left 
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Fig . 2-6. Output and torque curves B 30 A 
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fan is of the slip-coup ling type. The seven-bearing 

crankshaft has a flywheeL damper mounted on its 

front end. 

The output figures for the engine are given in the 

"Specifications" . 

Fig . 2-5. Eng ine B 30 A viewed from right 

Fig . 2-7. Eng ine compartment 
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REPAI R I NSTRUCTIONS 

VO LVO 

Fig. 2·8. Lifting out the engine with lifting tool SYO 281~3360 

REMOVING THE ENG·INE 
1. Remove the gear lever. 

2. Disconnect the positive lead from the battery. 

Empty the coolant. 

3. Remove the bonnet (hood) from the hinges. 

4. Disconnect the hose for the ·expansion tank as 

weil as the lower radiator hose from the radiator. 

Remove the upper radiator hose from the engine 

and finally the radiator and fan casing. 

5. Remove the distributor cap and the ig.nition leads 

from the spark plugs. Remove the electric cable 

from the distributor. Remove the ignition coil and 

place it to the side. 

6. Disconnecf the fuel hose from the pump and 

plug the hose. Remove the electric cables from 

the starter motor. 

7. Remove the air deaner cover and lift it forwards 

together with the attached hoses. Remove the 

electric cables from the alternator and also the 

temperature and oil pressure tell-tale units. 

8. Remove the preheatingi plate and the attaching 

nuts for the exhaust manifold flange. 

9. Remove the throttle controi shaft from the pedal 

shaft, lin k rods and bracket. Remove the choke 

wire from the carburettor and the vacuum hose 

for the brake se rvo from the manifoid. Dis

connect the water hoses for the heater element 

from th e engine. 

10. Fit lifting arm SYO 2811 to the front end of the 

eng;ine as shown in Figt. 2-9 and lifting arm SYO 

2812 on the engine rear end as shown in Fig. 2-10. 

Jack up the vehide with four blocks. 

2:4 

Fig. 2·9. Lifting arm SYO 2811 on engine front end 

VOLVO 103301 

11. Remove th e lower nuts from the eng.ine front 

mountings. Fit the engine lifting unit with lifting 

beam SYO 2810 and move th e block runner to 

the rear end of the lifting, beam, see Fig·. 2-8. (Use 

a nut puller for this adjustment.) 

12. Remove the propeller shaft from the g'earbox. 

Disconnect the earth (ground) cable from the en

gine and the electric cables from the g.earbox and 

overdrive. Remove the speedometer hose. 

13. Remove the exhaust pipe clamp from the bracket. 

Remove the gearbox member and the rubber 

block and bracket from the gearbox. 

14. Remove the clutch wire pin from the lever and 

the clutch wire sleeve from the clutch casing. 

VOLVO 

Fig. 2·10. Lifting arm SYO 2812 on rear end of engine 103362 
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Fig. 2-11. Fitting support SYO 2813 with cylinder head removed 

15. Hoist the engine with the lifting unit, lowering at 

the same time the engjne rear end by adjusting 

the block unit on the lifting beam. Pull the eng ine 

forwards across the front member raising, it at the 

same time. Leve i out the eng ine and gearbox and 

pu ll the entire unit forwards. 

INSTAlLlNG THE ENGINE 

1. Fit lifting lugs SYO 2811 and SYO 2812. Install the 

engine in position with the help of lifting beam 

SYO 2810. 

N.B. Check that the exhaust manifold does not 

come into contact with the oil filter. 

2. Fit the braeket and rubber block on the ge arbox. 

(Do not tighten the bolts finally. This is done at 

point 7 below.) Fit the gearbox member. 

3. Fit the earth (ground) cable as weil as the electric 

cables for the overdrive and glearbox. Install the 

speedometer hose as weil as the propeller shaft. 

4. Remove the lifting beam and lifting lugs from the 

engline. Fit the nuts for the engine front mountings. 

5. Secure the exhaust manifold together with gasket 

and fit the preheating plate. 

6. Fit the clutch wire sleeve and connect the wire 

to the lever. Adjust the clutch according to Part 4 

(41). 

7. Fit the clamp for the exhaust manifoid. Tighten 

the bolts for the engine rear mountings. Lower 

the vehicle. 

8. Connect the waf.er hoses for the heater unit. In

stall the electric cables to the temperature and oil 

pressure tell-tale units as weil as the alternator. 

9. Connect the vacuum hose. Fit the throttle controi 

shaft, the choke wire as weil as the air cleaner 

casing. Connect the hoses to the air intake and 

preheating plate respectively. 

10. Wire the electric cables to the starter motor and 

connect the fuel hose. 

Fig. 2-12. lifting tool SYO 2727 
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11. Fit the ignition coil, the distributor cap and the 

ignition leads as weil as the electric cab le. 

12. Fit the rad iator and connect the radiator hoses 

and hose for the expansion tank. Fil! with coo lant 

and check the engine o i/. 

13. Fit th e bonnet (hood) a nd con nect the battery 

lead. Fit the gear leve r. Check the function and 

for leakage. 

Oll SUMP 
As it has been ascertained that for certain types of 

work on the eng,ine much time can be spared by 

being able to remove,. the oil sump without Lifting out 

the eng'ine, the following workingI method has been 

evolved. 

REMOVING 

l. Place support SYO 2821 on the, side-members as 

shown in Fig, 2-12. The::pins should point forwards 

and lie against the front plates. The support plates 

should face upwards. Fit lifting lug SYO 2811, see 

Figs. 2-12 and 2-9. Place liftingi tool SYO 2727 on 

the support and secure the hook in the lifting lug. 

Raise the front end of the engine to off-Ioad the 

eng'ine mountings. Remove the oil dipstick. 

2. Jack up the vehicle under the front jack attach

ments. Drain off the engine oi/. Remove the lower 

nuts for the eng,ine mountings. 

3. Place a workshop jack under the front axle 

member. Remove the rear bolts of the front axle 

member and instead fit two auxiliary bolts (UNC 

1/2-13 X 114). Remove the front bolts for the front 

axle member. Lower and remove the jack so that 
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the front axle member hangs in the two auxiliary 

bolts. 

4. Remove the reinforcing bracket (at the flywheel 

casing ). Unscrew the bolts for the 011 sump and 

lift down the sump. 

5 .. Remove the old gasket and c/ean the contact 

surfaces of the cylinder block and oil sump. 

FITTING 

1. Place the oil sump and gasket in position and 

re-fit the bolts. Tighten securely the drain plug. 

2 :6 

2. Place the reinforcing bracket in position and 

tighten al/ the bolts manual/y. Then tighten 

securely first the bolts for the f1ywheel casing. and 

then those for the cy linder block. 

3. Ra ise the front axle member and tighten securely 

the front bolts. Remove the auxiliary bolts, fit 

and tighten the rear bolts. 

4. Fit the nuts for the engin.e mountings. 

5. Lower the vehicle. Remove the lifting tools. 

6. Fil/ with oil and insert the oil dipstick. 

7. Start the engine and check for any leakage. 

/ 



GROUP 21 

E NG I N E 
DESCRI PTION 

CYLINDER BLOCK 
The cylinder block (43, Illustration 2 A) is made of 

special east iron and is east in a single unit. The 

cylinder bores, which are surrounded by cooling 

jackets, are machined directly in the block. The oi l

ways in the block are arranged so that the oil filter, 

which is of the full -flow type, is directly attached to 

the right-hand side of the block. 

CYLINDER HEAD AN'D VALVES 
The cylinder head (37} is secured to the block by 

means of bolts. All the combustion chambers are 

machined thröughout and have separate inlet and 

exhaust ports, one for each va lve. 

The va lves (6 and 9, Illustration 2 A) which are fitted 

suspended in the cy linder head, are made of specia l 

stee l a nd are carried in rep laceab le g uides. The va lve 

stems are chromed. 

The valve co llet is provided with three lands a nd the 

valve with co rresponding grooves, which hold the 

valve but also make suitable rotation possib le . 

(Compare with Figl. 2-22.) The valves are provided 

with val.ve g'uide rubber sea is, which are mounted on 

the g:uides. 

Viewed in order from the front, the va-lyes are placed: 

intake, exhaust, intake, exhaust, and so on. 

The coolin g jackets are designed so that ~he air 

around the spark plugs is a lso coo led. Water d istri

bution is by means of a pipe, the water being direct

ed towards the warmest parts of the engine. 

CRANiKSHAFT AND BEARINGS 
The crankshaft is made of stee l and has ground, case

hardened bearing, journals. It is carried in seven main 

bearings, the rear flange bearing of which also 

functions as a pi lot bearing, axially. There are dr ill ed 

oilways in the crankshaft for the lubricating oi!. 

A gear mounted on the front of the crankshaft drives 

the timing. gears through a sp lined joint. The crank

shaft end projecting from the gear wheel has a 

polyg·on profile. Mounted on this pin is the polyg'on 

hub for the flywheel damper. 

The big,-end bearin91 shelIs, which are replaceable, 

consist of a steel backin91 with indium-p late lead

bronze bearing meta!. 80th front and rear crankshaft 

oil seals are rubber liptype seals with metal fra me. 

CAMSHAFT AND VALVE TAPPETS 
The camshaft (61) is made of special-alloy ea st iron 

an d has case-harde ned cams. It is driven from th e 

crankshaft througrh a, gear train which has a ratio of 

1 :2. The camshaft is carried in four bearing.s, all of 

which have the same diameter. Camshaft axial loca

tion is maintained by means of a bronze axial washer 

located at the front end of the camshaft. Axial play 

is determined by a spacer ring behind the camshaft 

gear. The valve tappets (41) are actuated directly by 

the camshaft. They are located in holes in the b lock 

above the camshaft and transfer movement to the 

valves by means of push rods and rocker arms. There 

are no inspection covers for the va lve tappets since 

they are accessib le after the cylinder head has been 

removed. 

CONNECTING RODS, 
PISTONS AND PISTON RINGS 
The connecting rods (55} are made of drop-forged 

stee l and are provided with a precision-mochined 

bush which ads as a bearing for the gudgeon p in . 

The big-end bearing, she lIs are precision-monufactured 

and are replaceable. 

The pistons (62) are made of light-a lloy and have two 

compression rings and one oil scraper ring. The upper 

compression ring is chromed in order to reduce cy

linde r wear. 

The g,udg,eon pin (59) has a floating f it in both the 

piston and co nnecting rod. The ax ial movement of 

the gudgeon pin is limited by circlips in the g,udgeon 

pin hole. 

FL YWH EEL DAMPER 
The flywheel damper (76) is of the rubber type. The 

hub is joined to the crankshaft by means of a poly-

910n joint. The Hywheel moss is journalled on the hub 

througrh a rubber suspension. The graduation for the 

ignition setting is marked on the f lywheel damper. 

INTAKE AN'D EXHAUST MANIF01DS 
The intake and exhaust manifoids, the material of 

which is of nodular iron, are east on to a branch pipe. 

They have been designed with a view to the exhaust 

em ission controi system, with preheatingI chamber 

wherein the temperature of the fuel-air mixture is 

raised: by the heat from the exhaust ports. 
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A spring-Ioaded thrott le (secondary throttle, 10} is to 

be found in each of the intakes. 

The intake man.ifold has th e following, vacuum outlets: 

l. To the vacuum g,overnor fo r th e negative vacuum 

setting 

2. Brake servo 

3. Positive crankcase ventilation 

POSITIVE CRANKCASE VENT,ILATION 
This arrang,ement prevents crankcase gases from be

ing released into the atmosphere. They are instead 

sucked into the engine through the intake manifold 

and take part in the combustion process. The residue 

is blown out through the exhaust pipe together with 

the other combusion residues. 

Between the rocker arm cas ing and the intake mani

fo ld there is a hose (5, Fig. 2-13). It is connected to 

the intake manifold by means of a ca librated nipple 

(l) .. (Th is nipple shou ld be cleaned every 40,000 km = 
25,000 miles.) Between the rocker arm casing and air 

c1eaner there is a hose (3) connected for the fresh

air supply. At the connection to the rocker arm casing 

there is a f lome protector (4), which consists of a 

metal filter. The partia l vacuum which arises in the 

intake manifo ld when the engine is driven, brings 

about apartial vacuu m in the rocker arm cas ing and 

crankcase through the hose (5). 

Fresh air is supplied to th e rocker arm casing thro ugh 

the air c1eaner via the hose (3). Plates in the rocker 

arm casing (see Figure) ensure that the fresh air is 

given sufficient circulation in order to mix with the 

crankcase gas,es. 

As the fresh air supply passes through the carburettor 

air c1eaner, impurities are prevented from g'etting into 

the engine. Where there is a high or medium degree 

of partiai vacuum in the crankcase (intake manifoid), 

which happens during idling and when operating 

under a light load, the system functions o,S described 

above. When the partiai vacuum in the crankcase is 

less than that in the air c1eaner, which occurs at full 

lo ad and/or with large f low quantities, no fresh air is 

supplied. Instead the flow in the connection between 

the rocker arm casing and air c1eaner reverses and 

the crankcase gases glo both ways, partly through the 

hose (5) and partly through the air c1eaner and car

buretter to the intake manifoid. In this way, the crank

case ventilation system can deal with relative ly large 

quantities of crankcase gases without any escaping 

inte the atmosphere. 

Fig. 2-13. Positive crankease ventilation 

1. Nipple 4. Flame arres10r 
2. Air cleaner 5. Hose for crankease gases 
3. Hose for fresh air supply 6. Pla1e 
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REPAI R I NSTRUCTIONS 

Fig. 2-1 4. Eng ine in stand 

DISMANTLING THE ENGINE 

VOLVO 
103 359 

After the engine has been lifted out of the vehicle, 

dismantling is carried out as follows. (Instructions for 

the individuOll " par~s are given under the separate 

headings concerned.) 

1. Place the engine on stand SYO 2520 with fixture 

SYO 2820. See Fig. 2-14. Check that the oil has 

been draine,d off. 

2. Remove the starter motor and reinforcing place 

on the lower front edge of the flywheel housing. 

Remove the flywheel housing together with the 

gearbox. Then remove the clutch and flywheel. 

3. Remove the alternator, water pump, distributor, 

rocker arm casing, rocker arms - GlAd oil filter. 

Remove the manifoids with carburettors. Take off 

the cylinder head. Remove the valve tappets with 

tool SYO 2424, see Fig. 2-25. 

4. Remove the timing' ge ar casing and the timing 

gears. Concerning the tools for this purpose, see 

under the heading "Replacing, the Timing Gears". 

Remove the camshaH and then the oil nozzle. 

5. Decarbonize the top of the cylinders. Remove the 

oil sump, rear sea ling Hange, oil pump and con

necting rods with pistons. Rep lace the caps cor

rectly on the respective connectin,g rods. 

6. Invert and turn the eng'ine. Remove the crankshaft. 

Place the caps correctly in their respect.ive posi

tions. 

CLEANINlG 
After dismantling, wash the parts thorougrhly. Parts 

made of steel or cast iron can be washed in a de

greasing tank with a caustic soda solution. Light-alloy 

parts can, however, be destroyed by caustic soda so 

that they should preferably be cleaned with white 

Fig . 2-15. Removing the va lve tappet 

spi rit. Pistons and bearing shelIs must never be washed 

in caustic soda. Rinse the parts with warm water and 

blow them dry with compressed air after washing. 

Clean the oilways with particular thoroughness. All 

sealing plugl$ at the oilway openings in the cylinder 

block must be removed during the cleaning process. 

ASSEMBLlNG THE ENGINE 
When assembling the engine, follow the instructions 

for the parts concerned. Check the marking, of the 

bearings according to Fig. 2-16. The main bearings are 

marked 1-7, and the big'-end bearings 1-6, counting 

from the front. 

Fig. 2-16. Marking the main and big-end bearings 

1. Main bearing No. 1 2. Big-end bearing No. l 
3. Main bearing No. 2 

VOLVO 
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Fig.2-17. Tightening sequence for cylinder head bolts 

To be tightened in two stages 
1st stage: 2 .5-3.0 kgm (18-22 Ib.f!.) 
2nd stage: 8.5-9.5 kgm (61-69 Ib.f!.) 

Check that all parts are clean and lubricate sliding 

surfaces with oil before assembling!. Always use new 

9askets, split pins and lock washers. No a:dhe,sive 

should be used on the gaskets. Sealing at the ends 

of both the oil pump delivery pipe and the water 

pump pipes is provided by rubber rings. These ring~, 

which seal radial/y, are made of special rubber with 

very close tolerances. Only g.enuine Volvo parts 

should be used. Fitting is facilitated by coa,tingt the 

ringts with soapy water. Slip the rings on the pipes 

and then press them into their correct positions be

fore fina lly tightenin9 the attaching screws. The oil 

pump flange shou ld lie flush ag,ainst the cylinder 

block before tightening. Crankshaft sea ls at the front 

and rear ends respectively are insta,II ed accordin gt to 

the instructions given on page 2 : 15. 

When reconditioning rep lace the connecti ng rod, bo lts 

and nuts with new ones. 

The reinforcing at the flyw heel casin g' is fitted accord

ing to Po int 2 "Fitting" on page 2 : 6. 

The cylinder head is fitted with the help of g uide 

dowels SVO 2435. The bolts must be tigihtened in a 

Fig. 2-18. O il ho le in cylinder head 
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Fig. 2-19. Rear end of engine 

1. Dowe l p in 6. Sealing ring 
2. Care p lu g 7. Crankshaft 
3. Sea ling flange 8. Plu g 
4. Circ lip 9. Dowel pin 
5. Pi lot bearing 

certain sequence, see Fig. 2-17, to avoid unnecessary 

stresses. The bolts should be tightened in two stag'es. 

Check that the oil hole (Fig. 2-l8} for lubricatingt the 

rocker arms is open. 

The pilol' bearing (5, Fig. 2-19) shou ld be lu bricated 

before fitting w ith heat-resistant ball bearingr grease. 

The bearing and protecting washer are held in posi

tion by a circl ip (4). 

The most imp ortant bo lts and nuts shou ld be t ig,htened 

with a torque wren ch, see "Tighteningt Torq ues" in 

"Specifications" . 

VALVE GRINDING AND DECAItBONIZING 

Removing the cylinder head 

l. Dra in off the coo lant from the radiator and cy linde r 

b lock. 

2. Re move the air cleaner cover with attached hoses. 

3. Remove the choke wire and a ll the hoses from 

the intake manifoid, carburettors and air cleaner 

casingt. Remove the throttl e co ntroi shaft from 

the pedal shaft, the link rods and braeket. 

4. Remove the heat controi valve hos.e from the en

g,ine. Remove the upper radiator hose. 

5. T ake off the ignition leads from the spark plugs 

and the e lectric ca ble from th e temperature tell

tale . 

6. Unscrew the preheating plate fro m the exhaust 

manifol d as weil as the nuts for rhe exhaust mani

fold flang,e. 

7. Remove the tensioningt iron of the alternator from 

the cylinder head. 



8. Remove the rocker arm casing and the rocker 

arm shaft. Lift out the push rods. Unscrew the 

bol.ts for the cylinder head and lift off the head. 

Remove the manifold from the cylinder head. 

9. Recondition the valve- system according to the 

description given under the heoding "Cylinder 

head and va lves". 

FiHing the cylinder head 

l. Check to make sure, thot the cy linder head and 

b lock as we H as the pistons and cylinder liners 

are clean. 

Check that the o ilway (Fig. 2-18) for the rocker 

arm mechanism is clean on the tappet side. In 

the cy linder heOld the oi l goes up through the bolt 

ho le, between the bolt and the wall cavity and 

then through an ob lique dri ll ing to the ottaching 

bo lt for the rocker arm shaft and f ina ll y up the 

shaft. 

Mo unt the man ifo ld on to the cylinde-r head. Place 

the cy li nder head g:asket and cylinder head in 

pos ition. (Dowel pins SYO 2435 con be su itab ly 

used fo r thi s purpose.) Fit the bolts a nd tighten 

th en accordingJ to the tightening seq uence g ive n 

in Fig. 2-17. 

N.B. The bolts should be tigihte ned in two stages. 

2. Fit the push rods in position and mount the rocker 

arm me chanism. Ajust the valve clearance, .50-
.55 mm (.020-.022") for both the exhaust and in 

take valves. 

3. Fit the rocker arm casing. Fit the a/.ternator ten

sioning iron to the cylinder head. 

4. Fit the nuts for the exhaust manifold flangle and 

also the preheating plate. 

5. Fit the throttle controi and choke wire, also con

nect all hoses to the intake manifold and car

burettors. Fit the air deaner cover with hoses. 

6. Connect the ignition leads and electric cable for 

the temperature tell-tale. 

7. Fit the hose for the heater controi valve and the 

upper radiator hose. Fill with coolant. 

8. Check the function and also for leakage. Fill if 

necessary with coolant. Adjust the valve dearance 

if required. The cylinder head bolts need not be 

subsequently tiglhtened. 

CYLlNOER HEAD AND VALVES 

Disma-ntling 

l. Remove the valve springs by first compressing 

them with valve pliers and removing the valve 

collets, af ter which the pliers are released. Place 

the valves in order in a volve rack. Remove the 

valve guide seals. 

2. Measure the dearance between the stem and 

Fig. 2-20. Valve sea' width A=2 mm (.08") 

g,uide. The cleamnce with a new valve must not 

exceed .15 mm (.006" ). Also check that the valves 

are not excessive ly worn. See "Specifications" 

under the headings "Va lve System: ' and "Wear 

Tolerances". 

Cleaning 

W ith rotating brushes dean the valves, the combustion 

cha mbers and the o ilways from carbon and co mb us

tion deposits. 

Grinding the valves and valve seats 

l . G rind th e va lves in a machine after they have 

bee n d e aned. Fi t new valves if the old ones are 

excessively worn. 

2. Grind the valve seats. Use a n eectrically c riven 

grinder or a hand milling cutte r. A pilot spindle 

must be careJully fitted before work is starte d and 

any worn gJuidesrffi'ust be replaced with new ones. 

The seat should be ground until a gJood sealing 

surface is obtained. The ang,le is 45° and the 

width of the sealing surface is 2 mm (.08"), see 

"A" Fig. 2-20. If the sealing surface is too wide 

after grinding-, it can be reduced by using a 70° 

grinding stone from the inside and a 20° grinding 

stone from. the outside. 

3. Coat the valve se,alingl surfaces with a thin layer 

of fine grinding paste and lap in the valves 

agoinst their seats. 

Then dean the valves and seats and check that 

good sealing, is obtained. 

Replacing the valve guides 

l. Press out the old g,uides with tool SYO 2818. 

2. Press in the new guides using drift SYO 2819, 

which gives: the correct pressing-in depth. See 

Fig. 2-21. 

3. Check that the g;uides are free from burr and that 

the valves move easily in them. 
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Fig. 2-21. Replacing the va lve gu ides 

A = 17.5 mm (.689") 

Assembl ing 

]r 
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l. Che ck that th e parts are in glood condition and 

clean. Test the springs to ensure that they main

tain the values gliven in the "Specifications". 

2. Place the valves in position. Fit the valve guide 

seal , spring, washer and co"et. 

Replacing the rocker arm bushes and 
grinding the rocker arms 

l. If wear amounts to .1 mm (.004"), replace the 

rocker arm bush. Use tool SVO 1867 for pressing 

the bush out and in, see Fig. 2-23. Then ream the 

bush with a suitable reamer unti l an accurate fit 

on the shaft is obtained. The hole in the bush 

shou ld coincide with the hole in the rocker arm. 

2. If necessary, grind the pressure pad of the rocker 

arm in a special mochine. 

Adiusting the valve clearance 

The valve clearance can be adjusted satisfactorily 

with the eng1in e stationary, irrespective of whether the 

engine is cold or warm. The clearance is the same 

for both the inle t and exhaust volve. When adjusting, 

use two feeler gaug'es, one "Go" .50 mm (.020" ) thick 

and the other ' "No-Go" .55 mm (.022" )1 thick. The 

clearance is adjusted so that the thinnest g,au9le can 

be inserted easi ly whi le the thicker one must not enter. 

When the piston in No. l cylinder is at top dead 

centre (the compression stroke), va lve Nos. l, 2, 3, 6, 

7 and 10 (counted from the front) are ad justed, and 

with the piston in No. 6 cylinder at top de·ad centre, 

va lves Nos. 4, 5, 8, 9, 11 and 12. 
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Fig. 2-22. Valve co llet a nd va lve gu ide sea l 

1. Mefal ring 3. Washer 
2. Rubber seal 4. Valve collet 

CYLINDER BLOCK 

Measuring cylinder bores 

The cylinder bores are measured with a special dial 

indicator. Measuring shou ld be carried out just be low 

the top edge of the bore on ly in the transverse direc

tion of the eng ine. 

A letter is stamped on each cylinder bore indicating 

the classification of the bore and piston (only on 

standa'rd mode ls). 

Fig. 2-23. Replacing bush in rocker arm 
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Fig. 2-24. Marking on pistons and cylinder block 

PISTONS, PISTON RINGS 
AN1D GUDGEON PINS 

Measuring the pistons 

The pistons are meosured with a micrometer at right 

anglles to the gudgeon pin hole 2.5 mm (.098" ) from 

the lower edg,e. 

Fit of pistons in cylinders 

The fit of th e pistons in the,ir respective cylinders is 

tested without the piston rings being fitted. The clear

ance at right anglelS to the giudgeon pin hole is 

measured with a feeler gauge 1/2" wide and .03 mm 

(.0012") thick attached to aspring, bolance. The force 

applied should be 1 kg, (2.2 Ih.). This gives the aver

ag,e value for piston clearance. When the above

mentioned force is applie.d, the piston cleorarnce ob

tained is equal to the thickness of the fee ler gauge 

used. Feeler gouges which are .02 mm (.0008") or .04 

mm (.0016") thick can, therefore, also be used. The 

test is carried out at selYeral different depths. 

Standard bore cylinders have a letter stamped on 

which shows the dimensions" and the pistons concern

ed should be marked with the same le tter. 

Piston ring fit 

IN A NEW OR RE-BORED CYLINDER 

1. Push down the piston ring~, one after another in 

the cylinder bore. Use a reversed piston to ensure 

that the ringiS come into the corred position. 

2. Measure the ring gap with a feeler gauge. The 

glap should be .40-.55 mm (.016-.022") . If neces

sary, the gop can be increased with the help of 

a special fil.e. 

3. Check the piston rings in their re'spective grooves 

rolling then in the groove. Also measure the 

r " 
i 

Fig . 2-25. Fitting the piston 

1. Fi1fing r ing SYO 2823 

clearance ot a few points. See "Specifications" for 

measure me nts. 

IN A WORN CYLINDER BORE 

When checkin g the fit in a worn cylinder bore, the 

rings must be checked at the bottom de'ad centre 

position where the diameter of the bore is smallest. 

Assembling and fitting the piston 
and connecting rod 

When assemhling, make sure that the pis.ton is turned 

correctly so that the slot on top of the piston faces 

forwards as shown in Fig. 2-24. If the piston is turned 

the wrong way, this will cause a loud noise·. The 

number morking on the connecting rod should be 

turned to face away from the camshaft side. The 

gudg!eon pin is then fitted, the circlip placed in posi

tion and the piston ring,s fitted. 

Use piston ring grips when fitting the rings. The 

compression ring,s are marked "TOP" and the upper 

ring on each piston is chromed. Place the bearing 

sheJI.s in position. 

Turn the rings so that the glOps do not come directly 

under one another. Then lubricate the piston and 

bearing surfaces. 

Use fitting ring SVO 2823 see Fig. 2-25, when fitting 

the piston in the cylinder bore. Tighten the connecting 
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Fig. 2-26. Replacing the bush in connecting rod 

1. Drift SVO 1867 

rod bo lts with a torque wrench, see "Specifications" 

for the correct t igh tening: torque. 

Gudgeon pins 

The g,udgeon pins are a va il a ble in three overs izes, 

.05 mm (.002 /1), .10 mm (.004/1) a nd .20 mm (.008/1) la rger 

th a n the sta ndard dia meter 22.00 mm (.866 /1) . If the 

g udge on pin hole in the p iston is worn so mu ch that 

on ove rsize is necessary, the hol e should f irst be 

re ame d out to the correct meas ure ment. Use a reame'r 

fitte d with a pilot guide and only take small cuts at 

a time. 

The fit is correct whe n the g,udg,eon pin can be pushed 

through the hole by ha nd with lig'ht re sistance. 

CONNECTING RODS 

Replacing the bushes 

If th e old bush in a conn,ecting rod is worn, press it 

out by using drift SVO 1867 a nd press in a new bush 

with the sa me tool, see' Fig,. 2-26. Make sure that th e 

lubricating holes index with the, holes in the connect

ing rod. Then ream the bush to the cor~ect fit. The 

gudgeon pin should slide through the, hole under ligiht 

thumb pressure but without alJY noticeable looseness. 

Straightening 

Before being fitted, the connecting rod should be 

checked for stwig,htness, twist and any S-distortion. 

Straighten them if neces~ary. Nuts and bolts should 

be replaced with new ones when reconditioning is 

being carried out. 

CRANKSHAFT 
After the crankshaft has been cleaned, its journals 

must be measured with a micrometer. Measuring 
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Fig. 2-27. Bearing journal 
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sho uld be carried out at severa l points round the . 

circumfe re nce a nd o long th e lo ng1itud ino l ax is of ea ch 

journal. O ut-of-roun dness o n the ma in beo rin g; journa l 

shoul d not exceed .05 mm (.002 /1}, and .07 mm (.003/1) 

on the big-en d be a ring journals. T aper should not 

exceed . . 05 mm (.002/1) on any of th e, jou rnals. 

If the va lue s obtain e d a re close to or exceed th e we ar 

limit mentioned a bove , th e cwnkshaft shou ld be 

ground to undersize. Suitabl e bearing sheiis m e ava il 

ab le in f ive. undersizes. The measurements concerne.d 

are to be fo und in the "Specifications". 

Check th at the cra nkshaft is straig.ht to wi thin .05 mm 

(.002/1) by usin g a dia l g!auge. The crankshaft is placed 

on two V-b locks an d o dial go uge placed aglainst the 

centre bearin g journa l a fter which the crankshaft is 

rotated. If necessary, stmighten the crankshaft in a 

press. 

Grinding the crankshaft 

Before the crankshaft is grouno, a check should be 

made to ensure that it is stmight, this being done as 

described previously. Grinding is carried o'ut in a 

special machine whereby the main bearing journals 

·and the big,..end bearing journals are ground to iden

tial measurements. These meosurements, which are 

given in "Specifications", must be carefully followed 

in order to ensure correct clearance with relOdy

machined beming sheiis. 

On no account must the bearing shelIs be shaved or 

the bearing caps filed. 



The fi ll ets at the ends of the journals should have 

a radius of 2.0-2.5 mm. (.08(}-.100") on all journa ls, 

see Fig·. 2-27. The width measurement (A} for the 

p il o t bea rin g depends on the size of the journal and 

shou ld be grou nd in order to obtain the correct 

mea'surement. 

After g ri ndin g. has been co mp leted, a ll the burr 

shou ld be carefu ll y re moved f ro m the o il way open

ings a nd a ll the journa ls lapped with a fine grind ing 

poste to the fin est poss ible surface finish. The' crank

shaft should then be washe d. All the o ilwa ys should 

be clea ned with pa rticula r thoro ug hne.ss in order to 

remove a ny meta l chi ppin gs a nd g rind in g residue. 

Main and big-end bearings 

In add ition to standard sizes, bearing she lIs a re avail

ab le i n undersizes of .01 O", .020", .030" , .040" and 

.050". The rear main bearing shelI s are provide d with 

flanges and have a larg.e r width relative to their size. 

If the crankshaft has been ground to the correct 

measurement, the rig ht bearing clearance is auto

motica lly obtained when the bearing she ll concerned 

is fitted. The bearing shelIs must not be shaved and 

the caps must never be filed in order to obta in closer 

bearing fit. 

The bolts should be tightened with a torque wrench, 

see "Specifications" for the tightening torque. 

Grinding the flywheel 
If the wear surface of the flywh eel is uneven or burnt, 

the surface can be ground in a saddle-mounted grind

ing ma,chine. Not more than .75 mm (.03")0 of the 

original thickness must be ground off. 

SYO 2817 

Fig. 2-28. Fitting oi l seal 
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Fig. 2-29. Fitting sea li ng fla nge 

Pilot bearing for clutch shaft 
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The pilot bearing circlip a nd protecting, wmher are 

remove d, the pi lot bearin g pull e d out w ith tool SYO 

4090 and checked after having been washed in white 

spirit. If the bearing is worn, it shou ld be replaced 

w ith a new one. Before fitting, pack the bearing with 

heat-res istant ball bea:ring grease. The bearing is 

f itted with drift SYO 1426, after which the protecting 

washer and circlip are fitted. 

REPlACING THE CRANKSHAFT REAR 
Oll S,EAl 

1. After having removed the gear box, c lutch and 

f lywheel from the eng ine, remove the two bolts 

for the oil sump in the sea ling: flange . Slacken 

one of the two bolts on each side so that oil 

sump pressure on the sealing flang,e will not be so 

great. Remove the sealing flange. 

2. Press out the seal with the hel p of the drift for 

tool SYO 2817. Use a suitable cushion for the 

sealing flange to prevent it from being, damaged. 

3. Press in the sealing ring with tool SYO 28'17, see 

Fig. 2-28. 

N.B. First inspect the wear surface of the crank

shaft. 

The sealing ring can be fitted in three positions 

with tool SYO 2817, see Fig:. 2-32. With a new 

crankshaft or a crankshaft with approved wear 

surface, fit the seal in its outer position (fully 

screwed in centre bolt). With the wear mark on 

the crankshaft, fit the crankshaft with the centre 

bolt scr,ewed out a co uple of turns or completely. 

4. Fit the sealing f lange, its sealing surface weil 

cleaned, and a new gasket. (Oil first the sealing 

ring.) The sealing flange should be mounted on 

the crankshaft carefully, see Fig. 2-29. Use your 

finger to fit on the sealing lip . 
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Fig. 2-30. Removing the polygon hu b 

REPLACING THE OIL SEAL IN TIMING 
GEAR CAS'ING 
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1. Empty the coo lont from the system and remove 

the radiato r a nd radiator g;r ilL 

2. Re lease the fan be lt. Unscrew the bo lts for the 

pull ey and the flywh ee l dampe r and re move the 

bolts. 

3. Remove the centre bolt and take off the polygon 

hub with puller SYO 2814, see Fig. 4-30. (First 

check to see whether it is possible to pull off the 

polygon hub by hand.) 

4.' Re.move the oil sea!. Lubricate the se.aling lip on 

the new seal and fit the seal with drift SYO 2816 
see Fig. 2-31. ' 

N.B. First inspect the wear surface of the polygon 

hub. The oil seal can be fitted in three positions 

with tool SYO 28l6. With a new polygon hub, 

the centre bolt of the tool should be screwed in 

fully, see Fig. 2-32. In this position, the seal will 

Fig. 2-31. Fitting the oil seal 
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Fig. 2-32. Centre spind le pos ition on SYO 2816 

be fitted in its outer position (posi tion 1). With 

a wear mark on the polygon hub, fit the seal 

in position 2 (11,4 turns of centre bo lt screwed out). 

With two wear marks on the hub, fit the sea li ng 

in position 3 (centre bolt screwed out fu ll y~ W ith 

three wear marks, the po lygon hub should be 

rep laced with a new one. 

5. Fit the po lygon hub with too l SYO 2815, see Fig. 

2-33. Before fitting , the slid ing surfaces of the 

po lygon hu b sho uld be greased. Note the mark

ing, th at is, th e centre punch marks o n th e crank

sha ft e nd a nd polyglon hub. Fit th e centre bolt 

and tighte n it to a torque of 7- 8 kgm (5~57 

Ib.ft.). 

6. Fi t the . flywhe e l damper and pulley. Since th e 

bolt holes are not located symmetrically, fitting 

can on ly be don e in one position. 

7. Fit the fan belt. This should be tensioned so that 

the friction torque of the fan pulley in the direc

tion is 1.2- 1.7 kgm (8.7- 12.3 Ib.ft.}. Use a torque 

wrench with suitable glraduation on the alternotor 

pulley nut. 

Fit the radiator. 

Fig. 2-33. FiHing the polygon hub 
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Fig . 2-34. Removing the camshaft gear 

REPLACING THE TIMING GEARS 
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1. Empty th e coolant from the system and re move th e 

radiator and radiator grill . Remove the fa'n be l.t 

and fan. 

2. Carry out operation s 2- 3 from the previous sec

tion. 

3. Remove the timing g'ear ca:sing. Slacken a coupl e 

of bo lts extra for the oil sump and observe due 

care that the sump gasket is not damaged. 

4. Remove the camshaft nut and pu ll off the cam

shaft glear with pu ller SYO 2250, see Fig'. 2-34. 
5. Pu ll off the crankshaft gear with puller SYO 2822, 

see Fig. 2-35. 
Screw out the oil nozzle, blow it c/ean and refit 

it, see Fig. 2-38. The gears are lu bricated from 

th is nozzle. 

6. Refit the crankshaft with too l SYO 2815, see Fig. 

2-36. 

SYO 2822 

Fig. 2-35. Removing the crankshaft gear 
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SYO 2815 

Fig. 2-36. Fitting crankshaft gear 

Fig. 2-37. Fitting camshaft gear 

2 3 

Fig . 2-38. Markings on timing gears 

l. Oil nozzle 2. Markings 3. Dowel pin 
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7. Refit the camshaft gear with tool SYO 2408, see 

Fig. 2-37. 80th gear whee ls shou ld take up the 

correct position relative to each other, see Fig . 2-38. 
When the timing g,ear drive markingls are opposite 

each other, then the piston for No. 6 cy linder is at 

top dead centre, firing position. Do not press the 

camshaft backwards so that the sealing washer 

at the rear end loosens. Fit the nut and tighten 

it to a torque of 13-15 kgm (94-108 Ib.ft.}. 

The measuring valu'es for the tooth flank c1earance 

and the camshaft ax le c1earance, which is deter

mined by the spacing ring behind the camshaft 

ge ar, are given in the "Specifications". 

2 : 18 

8. Refit the timing giear casing with gasket. The 

timing g'ear casingl is located in position by means 

of the dowe l pin. Corry out operations 5--7 from 

the previous section . 

POSITIVE CRANKCASE VENTILATION 
OVERHAUL 

At intervals of 40,000 km (25,000 miles}, the nipple 

(1, Fig. 2-13) should be screwed out and c1eaned. At 

the same time check the hoses and rep lace those in 

poor condition. 
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GROUP 22 

LU BRICATI NG SYSTEM 
DESCRI PTION 

The engline has a force-feed lubricating system, see 

Fig. 2-39. Pressure is provided by a g.ear pump driven 

from the camshaft ond ~f i tted under the cran kshaft in 

the sump. The gear pump forces the o il past the 

re lief volve, which is a lso fitted on the pump, through 

Fig. 2-39. Lubrication system 

1. Oil pump 
2. Sump 
3. Nozzle 
4. Oil filter 

-O-Il PUMP, RELIEF VAlVE 
The oil pump, see Fig. 2-40, is of the gear type and 

is driven through o gear · train from the camshaft. 

The delivery pipe from the pump to the cylinder 

block does not have screw unions and is, therefore, 

automatically tightened in position when the atta1ch

ing bolts for the pump are tightened. At -eoch end 

of the pipe there are sealing, rings made of special 

rubber. The relief valve is fitted directly on the pump 

and conSlists of a spring-Ioaded ball. The ball has a 

cylindricall g,uide with a stop at the end position and, 

therefore, operates flexibly. Even at idling speed 

there is a certain amount of overflow, so that the oil 

pressure is then relatively low. 

the oi l fi lter and then throughoil ways out to the 

various lubricating points. All the o il supp lied to the 

lubricating points, therefore, f irst passes through the 

oi l f il ter. 

Oll FilTER 
The oil filter (see Fig. 2-41), which -is manufactured as 

a single - unit complete with element, is of the full 

flow type and is screwed directly into the cylinder 

block. The oil which is fed out to the various lubricat

ing points in the engline first passes through the oil 

filter element which is made of special paper. In the 

oil filter there is a by-pass valve which allows the 

oil to by-poss the element if resistance to flow should 

become excessive. When replacing, the filter, the old 

one is discarded completely and a new one fitted. 
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Fig. 2·40. O il pump 

1. Drive shaft 6. Strainer 
2. Pump body 7. Retainer clip 
3. Bushes 8. Driven gear 
4. Driving gear 9. Spring for relief valve 
5. Cover 10. Valve ball 
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Fig. 2-41. Oil filter 

1. Overflow va lve 4. N ipp le 
2. Element 5. Gas ket 
3. Body 6. Cy li nder block 

REPAIR INSTRUCTIONS 

REPlACING THE Oll FilTER 

Togethe r with the element and relief valve, th e oil 

filter (see Fig. 2-41) is screwed as a complete unit on 

to a nipple fitted in the cylinder block. 

The filter should be replaced every 10,000 km (6,000 

miles}, when the old filter is discarded. 

l. Remove the old filter with the help of chain 

tong:es, see Fig. 2-43. 

2. Coat the rubber gasket (l, Fig. 2-42) of the new 

filter with oil and make sure that the contact 

surface for the oil filter is free from dirt. By 

smearing it with oil, the gasket slides into better 

contact with the sealing surface. Screw on the 

filter by hand until it just touches the cylinder 

block. 
3. Screw on the oil filter a further half turn by hand. 

Cha in tongs must not be used whe n fittin g. Start 
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the engine and check that there is no leakage at 

the joint. Fil! up with oil if necessary. 
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Fig. 2-42. Oil filter ready for fitting 

1. Gasket (oiled) 2. Filter 



Fig. 2-43. Removing the oil filter 

Fig. 2-44. O il pump 

l. Pump body 
2. Spring for relief 

valve 

3. Gear 
4. Valve ball 
5. Hole fo r oil pipe 
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Oll PUM-PAND RELlEFVAlVE 

After the pump has ; been dismantled and c/eaned, 

check that all the parts are in good cond ition. Test 

the re li ef va lve ;spring (2, Fig. 2-M}, see "Specifica

tions" for the values concerned. 

Check that the tooth flank c/earance is .15-.35 mm 

(.006- .014"), see Fig. 2-45. 
Measure the end float, .02-.10 mm (.0008-.0040"), 
w ith a feeler g,a uge and a new cover or the old one 

if not noticeably worn. If the b ushes or shaft are 

worn, replace them with new ones. Note that the 

driving shaft w ith gear is replaced as a sing le unit. 

The new bushes should be realmed af ter pressing in 

with areamer provided with a pi lot g,uide . 

The sea lin g rings at the ends of the delivery pipe 

are made of specia l rubber and are manufactured 

to very c/ose to lerances, see Fig-_ 2-47. Use only 

genuine Vo lvo spare parts. The delivery pipe must 

be c/amped in its correct position first in the oil 

pump and then the oil pump and pipe to@ether 

c/ omped against the b lock. The pump conneofing 

flange should lie f lush against the block befor.e :being 

tightened. Before be ing fitted, the rubber :nin-gs 'on 

the pipe can be coated w ith soapy water since th is 

e na bles the p ipe to ta ke up its position more -eos il y. 

Tap lightly on the p ipe with a soft ma ll et if necessary. 

Fig . 2-45. Measuring tooth fla nk cJeara nce 
W LVO 
24644 
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Fig. 2-46. Distributor drive position 

A=approx. 35° 
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Before be·ing fitted, all the oilways must be cleaned 

very thoroughly to avoid domage to the bearingiS, 

hearing journals and other components. 

To clean the cylinder block oilways, remove the 

sealing plugs. After cleaning and drying, with com

pressed air, fit new plug.s. 
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Fig. 2-47. Delivery pipe sealing rings 

FITTING THE Oll PUMP 
When No. l cylinder is at top dead centre, fit the 

oil pump drive and distl"ibutor. The small part at the 

groove is turned obliquely upwards-backwards and 

the groove set ot an ang·le of 35° to the longitudinal 

axis of the engine, see Fig. 2-46 (A). Make sure that 

the shaft goes down into its gro ove in the pump 

shaft. 

(N.B. When the timing gear marks are opposite each 

other, then the piston for No. 6 cy l,inder is in the top 

dead centre position, firing position.) 



GROUP 23 

FUEL SYSTEM 
DESCRI PTION 

The B 30 A engiine is fitted with two horizontal car

burettors of type Stromberg 175 CD-2SE, the construc

tion of which is shown in Figs. 2-48, 2-49, 2-50 and 2-51. 

Th is type of ca rburettor has been designed with a 

view to the exha:ust emission controi system. It is 

provided with a fixed jet, pressed into the carburettor 

housing, the fuel f low orifice area of which is varied 

by means of a· movable tapered needle. The position 

of the need le is determined by the carburettor hous

ing vacuum operating an air vdve in which the 

needle is fitted in a springl-Ioaded suspension. The 

spring force alwoys presses the need le against the 

same side of the jet, and this ensures an accurately 

controlled fue l flow through the jet. 

The carburettor consists of three inain parts of light

olloy, the middle part of which comprises the carbu

rettor housing. The lower section is made up of a 

f loatchamber, which encloses the jet and the f loat. 
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Fig. 2-48. Carburettor, front, from the left 

l. Suction chamber 
2. Throttle stop screw 
3. Lever 
4. Primary throttle 
5. Drilling to vacuum side of by-pass valve 
6. Drilling for fuel-air mixture from by-pass valve 
7. Throttle ·spindle cam (for regulating secondary throttle) 
8. Floatchamber plug 
9. Floatchamber 

10. Fuel inlet 

The upper section consists of a suction chamber 

cover, which forms a suction chamber together with 

a diaphragm fixedin the air valve. The suction cham

ber regu lates the air vallve lift and thereby the loca

tion of the need le in the jet. 

By means of channels in the valve, the suction cham

ber is linked to the space between the carburettor 

throttle and valve. 

Both carburettors are fitted with a temperature com~ 

pensator (8, Fig. 2-49 and 2, Fig. 2-51). This is con

structed as an alir valve regulated by the carburettor 

temperature and ma,intCliins the fuel-air mixture cons

tant irrespective of the fuel temperature. 

The front carburettor is provided with a throttle by

pass valve (6, Fig .. 2-49 and Fig. 2-57}, the purpose of 

which is to by-pass aregulated flow of fuel-air 

mixture PQlSt the carburettor thrott le when this is 

closed at high speeds. 
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Fig . 2.49. Carburettor, front, from the right 

1. Venting channel from floatchamber 
2. Drilling for air supply under diaphragm 
3. Sea led plug' 
4. Drilling for air supply to temp. comp. and idle trimming screw 
5. Stop screw for by-pass valve 
6. By-pass valve 
7. Idle trimming screw 
8. Temperature compensator 
9. Hydraulic damper 
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Fig. 2-50. Carburettor, rear, from the left 

1. Atlaching sleeve for choke controi 
2. Throtlle stop screw 
3. Throttle spindle cam 
4. Fast-idle stop screw 
5. Connection for choke controi 
6. Cam disc for fast idle 
7. Floatchamber 
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8. Drilling for air supply to temp. comp. and idle trimming screw 
9. Cold start device 

10. Drilling for air supply under diaphragm 
11. Venting channel from floatchamber 
12. Suction chamber 

This reduces powerfully the volume of noxious exhaust 

gases produced. 

The throttle spindies are provided with seals to reduce 

the wear on the spindies and bushes and also to 

eliminate air leakage. 

The carburettor jets are set by the m.anufacturer so 

that the engine obta,ins the proper fuel-air mixture 

during all opera:ting conditions. 

FLOAT S,YSTEM 

Fuel flows into the floatchamber via the float valve 

(4, Fig. 2-52). The float (1), which is made up of twin 

expanded rubber floats, is carried on a bridge on 

the lower side of the carburettor housing. As the fuel 

level rises, the float lifts and, by means of the float 

arm (2) and ta9', closes the needle on its seating when 

the correct level has been attained. 

The fuel goes through four holes in the floatchamber 

plug and to the inside of the jet, where the level is 

the same as ~n the floatchamber. Sealing between the 

floatchamber \ l?lug and chamber is provided by an 

O-ring. 
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Fig. 2-51. Carburettor, rear, from the right 

1. Sea led plug 
2. Temperature compensator 
3. Fuel inlet 
4. Idl e trimming screw 
5. Lever 
6. Primary throtlle 
7. Connection for vacuum hose 
8. Hydraulic damper 
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Fig. 2-52. Float system 

1. Float 
2. Float Arm 
3. Float Shaft 

4. Float valve 
5. Venting channel from float

chamber to air c1eaner 

4 

3 
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Fig. 2-53. cord start device 

A. Cold start device , di se nga ged B. Col d start dev ice, engaged 

l . Fro m f loatc ha mber 
2. To ventu r i 
3. Choke lever 
4. "Cha nne i Disc" 
5. Housing 

COLD START DEVICE AND FAST IDLE 
To facilitate starting, during cold weather, the rear 

carburettor is fitted with a cold start device (Figs. 2-50, 

2-53 a,nd 2-54). 

The cold stort device consists of a valve d~sc (3, Fig. 

2-53) which is provided with four calibrated holes and 

an elong:alted opening as weil as a disc (4} mounted 

on a spindle which is operated by the choke controI. 

On the same spindIe, outside the cover (5), there is 

a cam disc (6, Fig. 2-SO) with connection for the choke 

controI pull wire. When the cold start device is 

engaged, the va,lve disc turns and this links up the 

channel (1 , Fig. 2-53) from the floa.tchamber via one 

or s,everal of the calibrated holes to the channel be

hind the vo l ve disc and then the opening to the 

channel (2), which terminates in the venturi between 

the vacuum. plunger and choke flap. Through this 

link-up, the engine rece ives extra fuel (a richer mix

ture}, to fa,cilitate cold storting. At the same time, 

less a,ir is supplied by means of the choke device. 

When the choke controI is pushed in, the valve disc 

turns and closes the inlet to the channel. At the s,am.e 

time as the cam disc is operated, the throttle flap 

opening is also influenced in such away that turning 

the cam disc opens the throttJe through the fast idle 

stop screw (4, Fig. 2-50) and the lever, before any of 
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Fig. 2-54. Cold starting, principle 

l. By-pass valve 
2 . Idle trimming screw 
3. Valve for temperature compensator 
4. Bi-metal spring for temperature compensator 
5. Suction chamber 
6. Spring 
7 . Damper piston 
8. Diaphragm 
9. Drilling for air supply under diaphragm 

10. Air valve 
11 . Metering needle suspension 
12. Drilling for air supply to temp. comp. and idle trimming screw 
13. Fuel jet 
14. Carburettor housing (middle section) 
15. Metering needle 
16. Floatchamber 
17. Rubber ring 
18. Floatchamber plug 
19. Drilling for cold start fuel (Iocated in carb. opposite wall) 
20 . Drilling for extra air through temperature compensator 
21. Drilling for extra air through idle trimming screw 
22. Inlet channel for fuel mixing through by-pass valve 
23. Outlet channel for fuel mixing through by-pass valve 
24. Secondary throttle 
25. Primary throtfle 
26. Vacuum outlet for ignition distributor 

the ca.librated holes open the connection to the fuel 

drilling,. With this-arrangement, the idling speed can 

if necessary be raised by the driver of the vehicle 

during the warming-up period of the engine. 
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Fig. 2-55. Idling, warm engine 

IDLlNG 
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When the engline is idling, the vacuum in the car

burettor suction chamber is low and the column bet

ween the vacuum plung,e r and the bridge will be small 

(see Fig. 2-55). At this stagle, the thicker section of the 

metering needle is in the jet and thus onlyasmall 

quantity of fuel, corresponding to idling requirements, 

is sucked into the e.ng.ine. The temperature compen

s.ator (Fig. 2-54) is reg.ulated by a bi-metal spring (4) 

which influences a valve (3). When the engine is wmm 

and the temperature in the carburettor rises, the valve 

opens and air is obtained in the carburettor venturi 

to compensate for the increase in the fuel flow, 

whichis obtained due to the alteration in the fuel's 

viscosity, see Fig'. 2-55. Fine adjustment of the engine 

idling speed can be carried out with the idle rrimming 

screw (2, Fig. 2-54). 

NOR,MAL RUNN;ING 

With the opening: of the throttle flap, eng:ine induc

tion manifold depression is transferred via the chan

nels in the plung:er to the suction chamber which is 

sea led from the main body of the carburettor by the 
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Fig. 2-56. Normal running 
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diaphragm. The pressure difference between the un

derside of the air valve, where there is pressure in 

the carburettor inlet port, and the upper side of the 

valve, where there is vacuum, causes the valve to 

lift from the bridg,e. This olso lifts the tapered me~ 

tering needle (15, Fig. 2-54}, which is attached to the 

plung,er, out of the jet. The effective choke area and 

thus also the fuel flow increases. See Fig. 2-56. 

As thevacuum in the engine- induction manifold is 

dependent upon the engine speed and load, the cor

reet fuel flow is obta.ined under all operating condi

tions. 

Because of the variable choke area between the 

bridg.e and thevalve, the air velocity and pressure 

drop across the jet orifice will always rem-ain approx

imately constant, thus ensur~ng good fuel atomization 

at 011 speeds. 

ACCELERIATION 

To provide at any point in the throttle range a tern

porary richer mixture at the moment the throttle is 

suddenly opened, a hydraulic damper is arranged 

inside the valve rod. The hydraulic damper consists 

of a plunger mounted on a rod. The plunger operates 
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Fig. 2-57. By-pass valve 

l . Diaphragm 
2. Valve 
3. Cover 
4. Spring 
5. Inlet channel for fue l/a ir mi xing 
6. Flop 
7 . Outl et channel fo r fuel/air mi xing 

VOLVO 
103 350 

8. Drilling to vacuum sid e of diaphrogm 

in oi!. When the throttle is suddenly opened, the 

vocuum in the suctioh chamber increases rapidly. 

When the air valve (lO, Fig. 2-54) lifts, the damper 

plunger (7) is forced ag.ainst its seat and oil is pre

vented from flowing: past from the upper side the 

lower side of the damtper plunger, this retarding the 

movement of the valve (lO}. This temporarily results 

in a more powerful vacuum above the jet so that the 

fuel-air mixture becomes for the moment richer. 

low speed 

The downward motion of the air valve (l O) is assisted 

by the spring (6). The rod in the valve (lO) shou ld be 

filled to approximately within a 1/4" from the upper 

edgle with oil which is approved as "oil for auto

matic transmissions, type AH. 

EXHAUST EM,ISSION CONTROl SYSTEM 
The e ng,ine is equipped with an eX'ha,ust emiss ion 

controi system in accordance with the principle of a 

more comp lete combustion which red uces the contents 

of carbon monoxide and hydrocarbon s in the exhalust 

gases to an acceptable leve !. This is achieved mainly 

by a modified induction system that enab les a more 

exact and leaner mixture ratio between fuel and air 

to be used. 

How the system works is illustrated in Fig. 2-58. (For 

a description of the mon ifo ld branch, see page 2 : 7. ) 

The intake manifold is fitted with a secondary throttle 

(3) at each carburettor. For normal dr iving (with low 

power output) the throttles (3) are c10sed thus forc in g 

the mixture of fuel a nd a ir from the carburettors to a 

centra l preheating chamber (6) where the intake 

charg.e is heated and thoroughly mixed, whereby a 

co mpletely evaporated and homog,enous mixture is 

obtained. 

When higher output is required, that is the primary 

throttles (4) are opened wider, the secondary throttles 

(3) also open up and the mixture of fuel and air pas

ses from the co'rburettors directly to the cylinders 

without going through the preheating chamber. 

No particularly accurate syncnronizingJ of the car

burettors is required since they are linked to each 

other through the-~if.ltake manifoid. 

High speed 

Fig. 2-58. Exhaust emission controI system, principle of operation 

1. Intake manifold 4. Primary throttle 
2. Exhaust manifold 5. Carburettor 
3. Secondary throtlle 6. Preheating chamber 
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Fig. 2-59. Air cleaner 

l . Air preheafi1ng flap 
2. Ai r cleaner housing, 

upper sedion 

AIR CLEANER 

3. Cleaner 
4. Air cleaner housing , 

lowe r secf ion 

The air cleaner (Fig. 2-S9) functions both as a cleaner 

for the intake air and as an intake silencer. It is fitted 

with a replaceable paper insert. ·This insert must not 

be washed or moistened. At the recommended inter

val, 40.000 km {2S,OOO miles) it should be discarded 

ond repla;ced by a new one. The eng:ine is fitted with 

an air prehe.ater, see Fig. 2-60. (Not, however, on 

vehicles with right-hand steering). 

This arrangement eliminotes the occurrence of ice 

forming in the carburettors. The preheating time is 

shortened and intake air at o lower temperature is 

obtained when the engine is warm and the air in the 

engine compartment has a high temperature. Thanks 

to this system in conjunction with the temperature 

compensator, the vehicle can be driven more or less 

irrespective of the temperature of the atmosphere. 

The air preheating device consists of a flap housing 

(S), a hose (6} for cold air ond (] heat-resistant hose 

(7) for warm air as weil as oheater plate (8), which 

is secured to the exhaust pipe. The thermostat (2), 

fitted in the flap housing" is inserted in the air cleaner 

housing and regulates the flap (4) by meam of the 

flap controi (3). The warm air taken at the exhaust 

pipe and the cold air taken at the front of the ve

hicle are regulated by the flap, mixed. The temperature 

of the mixture then influences the thermostat. In this 

way, the air supplied to the carburettors is maintained 

at a constant temperature (30±SO C = 87±42° F). 
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Fig. 2-60. Air preheater 

l. Air cleaner 5. Flap housing 

2. Thermosfaf 6. Cold-air infake 

3. Flap confrol 7. Warm-air infake 

4. Flap 8. Heafer plafe 

FUEL PUMP 
The fuel pump is of the diaphragm type and is driven 

by a cam on the camshaft. When the rocker arm in 

the pump is pressed upwards by the cam, the dia

phragm is pulled downwards and fuel is drawn up 

Fig. 2-61 . . Fuel pump 

l . Lower pump housing 10. Strainer 

2. Pin 11. Inlef pipe 

3. Circlip 12. Plug 

4. Refurn spri ng 13. Inlet valve 

5. Lever 14. Diaphragm 

6. Ouflef pipe 15. Diaphragm spring 

7. Ouflef valve 16. Guide 

8. Diaphragm 17. Rubber seal 

9. Cap 

9 

10 

11 

12 

13 

14 

15 

16 

17 



to the pump. When the rocker arm returns, the dia

phragm is pressed upwards by a spring (15, Fig. 2-61) 

and fue l is fed to the f loatchamber in the carburettor. 

When the leve l in the f loatchamber is sufficiently 

high, the f loat va lve c10ses and the pressure in the 

de live ry line rises unt il th e pressure on the upper 

side of the d iaphragm exceeds the spring, pressure 

and pumping action ceases. A diaphragm (8) is fitted 

inthe upper section of the housing and its purpose 

is to obtain a more even flow of fuel to the float

chamber. The diaphragm compresses the air in the 

air cover (9). When the d iap hragm (14) sucks fue l, 

the compressed a ir above the d ia phragm (8) ma in ta in s 

the pressure in th e line to the flo atcha mber. 

REPAI R I NSTRUCTIONS 

The carb ure ttors a re spe·cia l/y set by the manufacture r 

and fin e-adjusted with a CO-me te r at the fa ctory. 

In order not to d isturb the setting of the carburettors, 

it is absolute ly esse ntia i that th e following repair in

structions are accurately followed when any work is 

to be ,done on the carbureHors. 
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Fig. 2-62. Upper sectio n d isma ntled 

1. Spring 
2. Suc1 ion chamber cover 
3. Sealing plug 
4. Screw 
5. Hyd raulic damper 
6. Washer 
7. Screw fo r diaphragm 
8. Washer 
9. Diaphragm 

10. Air valve 
11. Melering needle 

PERIODICAL CHECK 
Every 10,000 km (6,000 mil e~) ( check th at there is o il 

in the d ampe r cy li nde rs (see, Fig. in Part 1, page 1 : 1). 

The spind le in the piston shou ld be fi l/ ed to about a 

1/4" f rom th e upper edg,e with oi l a pprove d a s "Oil 

for automatic transm issions, type A". 
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Fig . 2-63. Floa tcha mber d isma ntled 

1. Screw for floalchambe r 
2. Floalchamber 
3. Gaskel 
4. Rubber ring 
5. Floalchamber plug 
6. Floal 
7. Floal pin 
8. Was her 
9. Floal va lve 
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Fig. 2-64. Adjusting the controi 

A=approx . . 1 mm (.004") 

Each time any adjustment or repair to the carburettors 

is made, check to make sure that the ignition setting 

and valve clearance are correct and also that there 

is no air leakage on the intake side. Check also the 

air preheating flap and that the air cleaner is not 

blocked. Check also the function of the throHle con

trois. 

SETTING THE CARBUR'ETTORS 
l. Check to make sure there is oil in the damper 

cylinders. See under "Periodic check". 

2. Run the engine warm. The adjustment shou ld be 

carried out within about 10minutes after the 

coolant thermostot has opened. (This can be check

ed by fee ling· the upper radiator hose at the 

radia,tor which sudden ly has become warm, about 

80° C = l7r F. ) 

3. Adjust the eng;ine speed to 750 r.p.m. with the 

throttle stop screw (2, Fig. 2-48). N.B. Screw 

equa lly for both carburettors. 

4. Adiust with the idle trimming screws (7, Fig. 2-49) 

from the basic setting, which is 2 screwed out 

turns of the screw, so that the best idling speed 

is obtained. Screw equally for both carb urettors. 

5. Adjust the link rods. With the controi ag,ainst its 

stop on the manifold bracket, the lin k rods should 

be adjusted so that there is a clearance of about 

.1 mm (.004") between the lever and the flange 

of the prim:ary throttle spindie. (See Fig. 2-64). 

6. Setting the rapid idle: pull. out the choke controi 

23-25 mm (15/16") so that the mark on the rapid 

idle cam comes opposite the centre line of the 

rapid idle screw. See Fig. 2-65. 

Then adjust the rapid idle screws so that the 

engine speed is 1150-1200 r.p.m. 
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Fig. 2-65. Fast idle 

FAULTY CARBURETTO.R FUNCTION 
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l . Check to make sure that the reason for the fau lt 

in the function is not due to wron91 damper oil 

or oil leve I, impurities in the floatchamber or a 

fault writh the float volve and float. See the 

respective headings. 

2. Remove the a ir cleaner and check tha.t the suction 

valves operate eas ily and without jamming. (The 

damper pistons are removed). If this is not the 

case, remove the suction chamber cover and clean 

the pistons. At the same time , check to make sure 

the diaphragm is in glood condition. 

N.B. Under no circumstances whatsoever, must the 

metering needle be released or moved from its 

position. 

Temperature compensator 

3. Should there be a powerful drop in the idling 

speed during idling under a leng,thy period, espe

cially when the weather is warm, ch·eck the func

tion of the temperature compensator by removing 

the plastic cover and pressing in the valve (3, 

Fig. 2-67).. This should move under very light 

pressure and return to its position without jam

ming. 
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Fig. 2-66. Cold start device 
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Th is app lies when the temperature exceeds 20° C 

(68° F). The valve starts opening at 10° C (50° F). 

Pressin g the valve inwards deteriorate·s the quaiity 

of the idle. If the valve hos a tendency to be stiff 

in operation or if the compensator is incorrectly 

adjusted, the la·tter should be replaced complete. 

See under "Replacingl the temperaJure compen

sator". Adjustment must not be carried out. 
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Fig. 2-67. Temperature compensator 

1. Rubber seal 
2. Rubber seal 
3. Valve 
4. Bi-metal spring 
5. Cover 

6. Screw for temperature' 
compensator 

7. Screw for cover 
8. Housing 
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Fig. 2-68. By-pass valve 

1. Gasket 6. Cover 
2. Housing 7. Screw for cover 
3. Diaphragm 8. Adjusting screw 
4. Gasket 9. Screw for by-pass valve 
5. Sprin g 

By-pass valve 

... 

VOLVO 
103397 

4. With faulty function of the by-pass valve, or if 

t.he engine does not reduce speed at id le (first 

check that the throttle controi is correctly adjusted) 

or if the valve does not open, then adjust as 

follows: 

A Engine does not reduce 5peed at idle: 

Turn the adjusting screw (8, Fig,. 2-68) to the left 

until the engine reduces idling. speed. 

Check the function by running the engine briefly 

up to about 2,000 r.p.m. The engine should 

then return to idling· speed. 

When correct function is obtained, turn the 

screw a further 1/4 turn. 

B The valve does not open : 

Normally t.he air valve of the front carburettor 

should go down to the bridg'e a little af ter that 

of the rear carburettor on racing the engine 

speed. Adjust the stop screw at higher speed 

until normal function is obtained. If this is not 

possible, replace the by-pass valve complete, 

see under "Replacing t.he by-pass valve" . 

N.B. When adjusting, do not press the stop 

screw inwards since the rubbe,r ring, sealing 

between the screw and cover can drop out of 

position. Check by placing a finger over the 

rubber ring hole. 

If it is not possible to obtain correct function after 

these measures, we recommend replacement of the 

carburettors. 
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Fig. 2-69. Checking the float level 

A=9-13 mm (1/2") B= 15-17 mm (5/8") 

RifMOVING THE CARBURETTORS 
Remove the air cleaner cover and the cleaner. Un

screw the lower section of the a ir cleaner housing 

from the carburettors. Remove the link rod ba ll joints 

from the carburettors. Take off the fue l hoses, vacuum 

hose and choke wire. 

Remove the nuts for the carburettors and ta ke off 

the carburettors. Remove the protection plates and 

gaskets. 

FITTI NG TH E CAR'BURETTO·RS 
Clean the gasket surface. Fit the protection plates, 

also new gaskets and then the carburettors. Connect 

the ball joints, fuel hoses, vacuum hose and choke 

wire. Make sure that the choke controi on the dash

board is closed. Then secure the pull wire in the 

clamping screw or the rapid idle cam. Then clip on 

the oute·r sleever of the pull wire. 

Fit the lower section of the air cleaner housing and 

connect the hose to this as weil as to the manifold 

(with clamps). Adjust the carburettors, see under 

"Setting the carburettors". 

CLEAN·ING THE FLOATCHAMBER 
The floatchamber is removed by unscrewing the 

screws (1, Fig. 2-63) and pulling it off from the float

chamber plug (5). Clean the gasket surface and 

fi t a new rubber ring (4). Fit the floatchamber with 

a new gpsket. 

Before checking the float level, remove the carburet

tor, invert it and take out the floatchamber. 

The float is removed by carefully breaking the float 

spindle from the bridge. The float is fitted with the 

flat side facing away from the carburettor housing. 

At the correcf float level, the top point on the float 

should lie 15-17 mm (S/B"} and the rear ed ge 9-13 
mm (1/2") above the sealing surface (see Fig. 2-69) 
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Fig. 2-70. Diaphragm in air valve 
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of the carburettor housing with the f loat va lve closed. 

If the level is not the right one, ad just by bend ing 

the tag at the float va lve. 

N.B. Do not bend the arm between the f loat and the 

p in. 

REPLACING THE DIAPHRAGM 
1. Screw out th e damper piston. Make lin e-up marks 

on the suction chamber and carburettor housing. 

Re move the sea led plug, release the screws and 

take off the suction chamber cover. Remote the 

spring. 

2. Pull up the air valve with diaphragm. Remove the 

diaphragm by unscrewing: the four screws. 

N.B. Observe due care that the metering needle 

is not bent or moved from its position. 

3. Fit the new diaphragm, see Fig. 2-70. The rubber 

register should fit into the valve g,roove. 

4. Move the air valve down and fit in the rubber 

reg·ister as shown in Fig. 2-71 . Fit the cover and 

fil! with damper oi!. 

Fig. 2-71. Diaphragm fitted in mai n carburettor body 
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Fig . 2-72. Preheati ng flap 

1. Therm ostat 4. Fla p 
2. Lock 5. Flop housi ng 
3. Flap controi 

REPLACI NG TH E BY-PASS VALVE 
The by-pass valve is rep laced comp lete. The va lve 

is removed from the ca rburettor by screwing out the 

th ree screws (9, Fig,. 2-68). Clean the gasket surface 

a nd f it the new va lve with gasket (1). Check the func

tion . 

REPLACING THE TEMPERATURE 
COM'PENSATOR 
The temperature compensator is replaced complete. 

It is removed from the carburettor by unscre wing the 

screws (6, Fig. 2-67). T ake out the old seal (1) from th e 

carburettor and fit a new one. Place a: new se al, (2) 

on the temperature compensator and fit the compen

sator. 

FLAP HOUSING FOR AIR PREHEATING UNIT 
If the flap '(4, Fig. 2-72) does not open, the intake air 

will reach an excessively hig'h temperature and this 

will have an adverse effect on the eng,ine. 

The thermostat can be checked in warm water. The 

flap should be closed for cold air at 20-25° C (68-

7r F) and closed for warm air at 35-40° C (95-

104° F). If the function is faulty, replace the flap 

housing with thermostat complete. 

AIR CLEANER 
The insert should be re placed with a new one every 

40,000 km (25,000 miles}, if the vehicle is driven in 

areas with moderate a ir pollution. With driving in 

very dust y areas, replacement may have to be done 

more ofte n. 

No cleaning: of any type should be carried out bet

ween the replacements. The insert on no condition 

must be moistened or oiled. 
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Fig . 2-73. Fuel pump, d isma ntled 

1. Upper pum p housing 10. Rubber sea l 
2. Sea ling was her 11. Lower pump housing 
3. Plug wi th strainer 12. Lever pin 
4. Inlet valve 13. Circli p 
5. Stop a rm 14. Leve r 
6. Sc rew 15. Spri ng reta i ne r 
7. Diaphragm 16. Return spring 
8. Spring 17. Screw 
9. Spring guide 

Increased fuel consumption is a sign of a blocked air 

cleaner. 

FUEL PUMP 

Cleaning the strainer 

Whe n cleaning the fuel straine r, unscrew the plug 

(12, Figl, 2-61). 

Checking condition of fuel pump 

Before removing th e fuel pump, check its condition 

with a fuel pressure gauge. Connect a pressure gauge 

and run the e ng,ine until th e pressure no longe r rises. 

Stop the engine, che ck the pressure and compare with 

the values given in "Specifications". Check al so the 

pressure drop af ter the engine has stopped. If the 

pressure drops, this is a sign that the valves leak or 

aleaking float valve . 

Removing 

Disconnect the connections for the fuel lines and screw 

off the pump. 
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Fig. 2-74. Location of inlet valve 

Dismantling 

1. Screw out the plug (3, Fig. 2-73) with strainer. 

2. Make line-up marks on the upper section and 

lower section. Screw loose the upper part from 

the lower part. 

3. Remove a circlip (13) from the lever pin (12}. Press 

out the pin. Pull out the lever (14) and the 

spring (16). 

4. Remove the diaphragm with spring {8), gluide (9) 

and rubber seal (lO}. Prise the rubber sealover 

the nylon washer and then· remove the spring,. 
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5. Screw loose the underside from. the upper section, 

remove the stop arm and the inlet valve (4). The 

outlet valve cannot be removed. 

Inspecting 

Check the diaphragm and gasket for leakage and 

the moving parts for wear. Replace damaged or worn 

parts. 

Assembling 

1. Fit the inlet valve, see Fig. 2-74, and the stop arm.. 

TigMen the screw, but only sufficiently so that the 

sp ring li es weil ag1ainst the pump body. 

2. Fit the spring (8) and guide (9). Prise on the rubber 

sea l (1 0 with the flange facing inwards towards 

the guide. 

3. Fit the diaphragm unit in the upper section of 

the pump. Press downwards so tha.t the rubber 

seal comes into its correct position. 

4. Press down the diaphragm, move in the lever (1 4) 

make sure that it locates correctly in re lation to 

the diaphragm rod. Fit the pin (1 2)., circlip (1 3), 

spring retainer (1 5) and spring (16). 

5. Fit the upper section observing the line-up marks 

and secure it. 

6. Fit the strainer and plug. 

Test the pump. When installing, make sure that the 

lever locates correctly above its cam. 



GROUP 25 

COOLI NG SYSTEM 
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DESCRI PTION 

Fig. 2-75. Sea led cooling system 

GENERAL 
The engine is water-eooled and the eooling system. is 

of the sea led type, see Fig. 2-75. A fan easing is 

mounted asymmetrieally to keep down the noise 

a so-ealled slip-eoupling type (see Fig~ 2-76) the fune

tion of whieh is to e nsure that the fan bl.ades do not 

exeeed a certain speed even if the engine speed is 

exeeeded. See Fig. 2-81. The five fan blades are 

mounted asymmetrieally to keep down the noise 

leve!. The fan coupling consists of the easing; (11, Fig. 

2-76) in whieh the plastic fan blades (12) are secured 

with the bolt (2). The easing (11) has two halves which, 

however, cannot be separated for repairs, the fan 

coupling then being replaced complete. The hub (8) 

has a light fit on the water pump flange (6) and is 

loeked by means of the centre bolt {7). The hub is· 

1. Washers 7. Centre bol! 
2. Bol! 8. Hub 
3. Oil 9. Friction material 
4. Seals 10. Rubber ring 
5. Washer 11. Housing 
6. Flange, water pump 12. Fan blade 
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Fig. 2-77. Water pump 

1. Ho using 
2. Impeller 
3. Sea l ring 
4. Flange 

5. lock spring 
6. Shaft with ball bearings 

(integral unit) 
7. Wear ring 

2 

provided with a slip d isc of friction moteriai (9) sur

ro unded by oi!. During idling and at low speeds, the 

sHpping is insignificant, so that the fan provides an 

air current for satisfactory cooling,. When the ingoing 

speed (tha:t of the water pump) exceeds about 2600 

r.p.m., the slipping increases (see Fig. 2-81}. With this 

arrang,ement, the fan speed should never exceed 

about 3000-3500 r.p.m. The fan noise output would 

then be low compared with a fan which runs at the 

same high ' speeds as the water pump. Compared with 

this lotter type of fan, the output loss will be less for 

the slip-coupling type fan. 

A centrifugal pump, Fig. 2-77, takes care o,f the 

coolant circulation and a twin operating thermostat 

provides rapid warning up of the eng,ine and con

tributes to the engine maintaining the most suitable 

temperature under all operating conditions. 

In order to achieve the desired effekt with the sealed 

cooling system, it must be weil filled and not leak .. 

As coolant, a mixture consistingi of 50 % ethylene 

glycol, Volvo part No. 297176, and 50 % water is used 

all year round. This mixture provides protection against 

frost down to minus 35° C (minus 32° F) and should 

be chang,ed every other year, on wh,ich occasion the 

engine, radiator and expansion tank should be flushed 

with dean water. 

COOLlNG SYSTEM INNER CIRCUIT 
(BY-PASS) 
The cooling. system consists of two circuits, an inner 

and an outer one. When the engine is warming up 

and in very cold weather when large quantities of 
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Fig. 2-78. Coolant flow, thermostat closed 

1. To radiator 5. Distributing pipe 
2. Thermostat 6. Water pump 
3. Cylinder head 7. From radiator 
4. By-pass pipe 

heat are required for warming up the inside of the' 

ear, the coolant circulates almost exdusively through 

the inner circuit {the by-pass). This circuit covers the 

engine and car heafer. The thermostat is dosed, that 

is, the outlet to the radiator is shut off. The coolant 

passes through the thermostat by-pass to the distribut

ing pipe (5, Fig. 2-78) in the cylinder head. This results 

in a uniform cooling of the warmest parts in the 

cylinder head. Even the parts around the sparking 

plugs are also cold and thereby maintained at a 

constant temperature. The coolant surrounding' the cy

linder walls is circulated by means of thermo-syphon 

action. 

COOLANT SYSTEM OUTER CIRCUIT 
When the coolant in the inner circuit reaches a suit

abel temperature for the engine, the thermostat be

g:ins to open during which time the by-pass between 

the thermostat hous,ing and the pump is g-radually 

dosed, see Fig. 2-79. 



Fig. 2-79. Coola nt flow, thermosta t open 

Concerning numbers above, see previous figure 
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eoo/ant f/ows from the engine into the upper part 

of the radiator, is eoo/ed and then sueked by the 

pump out from the /ower part of the radiator from 

wh'ere it is eonveyed into the eng,ine through the 

distributing pipe. 

An air eushion forms in the upper part of the ex

pansion tank and permits the eoo/ant to expand 

without invo /ving any loss of eoo /ant so that there is 

air suetion at redueed temperature and vo /ume. This 

arrang,ement ensures that the eooling system is a/

ways f il/ed with eoo /ant, thus minimizing the risk of 

eorrosion. When the eoo/,ing system is being topped 

UP" it will probab /y be d iffieu /t to prevent air from 

entering, this system. The air, however, is subsequently 

separated and foreed out into the expansion tank 

where it is rep /a.ced by eoo/ant from t1is tank. /t is, 

therefore, important to check the eoo /ant /eve/ after 

the system has been emptied and fil/ed with new 

eoo/ant. 

The expansion tank cap is provided with a va /ve 

wh ich opens when the pressure in the system g.oes up 

to .7 atmospherie gaug.e. There is a /so a va lve whieh 

opens when there is apartia l vaeuum in the system 

a nd admas a ir i nt~.~the- expansion tank. 

REPAI R I NSTRUCTIONS 

TOPPIN'G UP WITH COOLANT 
Topping up with coolant, consisting of 50 % grlyco/ 

and 50 % water (al/ year round} is done in the ex

pansion tank, when the level has fallen< to the "Min" 

mark. 

N.B. Never top up with water only. 

DRAINIING THE COOUNG SYST'EM 
To drain the cooling system, open a cock on the en

g,ine and remove the lower radiator hose. The expan

sion tank is emptied by first taking it off its mountin91 

and holding it at a sufficient height that the eoolant 

runs into the radiator. Another way to empty the 

tank is by turningl it upside down. When refitting the 

tank, press it firmly on to the mounting. 

FlI.llNG EMPTY SYSTEM WIT ... COOLANT 
Before filling, flush the eooling system with dean 

water. When fil/ing with eool.ant, through the fil/er 

opening on top of the radiator, the heater eontro/ 

should be set at max. heat. Fill the radiator to the 

top and fit the cap. Fill also the expansion tank to 

the "Max" mark or to max. 30 mm (1/8") above this 

mark. Run the engine for severa/ minutes at different 

speeds. /f necessary, top up with more eoolant and 

then fit the expansion tank cap. Af ter driving for a 

short time, check the eoo/ant level and top up with 

more coolant since it takes some time before the 

system is completely devoid of air. 
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Fig. 2·80. Expansion tank 

COOLINiG SYSTEM LEAKAGE CHECK 
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The coo li ng system is checked for leakag!e as fo llows: 

Remove the expansion tank cap and ma ke sure that 
the filling hole a nd sea ling surface a re clean. Connect 

a coo lin g system pressure tester to the filling, hole 
according to the instructions of the manufacture r. 

Make sure that the rubber bush (if one is fitted) faces 
correctly. Carefully pump up the pressure to .7 kgjcm.2 

(10 Ib/sq.in.}. Observe the pressure tester gauge. 
The pressure must not drop noticeably during 30 
seconds. If it does, examine and reme dy the leakag,e. 

THERMOSTAT 
After being removed, the thermostat can be tested in 

avessel containing heated water. The thermostat 
should open and close according, to the values g,iven 

in "Specifications". A faulty thermostat should be 
discarded. Use a new g'asket when fitting. the ther
mostat. 

REPLACI NG TH'E RADIATOR 
1. Remove the radiator cap and drain the system 

of coolant by disconnecting: the lower radiator 
hose. 

2. Remove the ex.pansion tank with hose and empty 

out the coolant. Remove the upper radiator hose. 

3. Remove the bolts for the radiator and fan casing. 
Lift off the radiator. 

4. Place the radiator in position and tighte·n the bolts 
for the radiator and fan casing. 

5. Fit the radiator hoses as weil as the expansion 
tank with hose. 

6. Fill with coolant, see under "Filling empty system 
with coolant". Start the engine and check for 
leakag,e. 
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Fig. 2·81. Curve for fa n coupling sli p 

REPLACING THE WATER PUMP 
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Remove the rad iator accord ing: to the instructions 
given under "Replacing the rad iator" and screw off 

the water pum p. Clean th e sea ling surfaces and refit 
the pump with new gasket. Make sure when fittin g 
that the seal.ing ring.s on the upper side of the pump 

locate correctly. Also press th e pump upwards against 

the cylinder head extension un.der the bolting" so that 
the se'aling between the pump and cylinder he·ad will 
be satisfactory. Make sure that the sealing, rings at 

the water pipes are not damaged and press in the 

pipes thoroughly when atta,ching. 

TENSIONING THE. PUlLEY BELT 
The pulley belt is tensioned so that it can be deflected 

10 mm (3/8") with a force of 6.6- 8.7 kg, (14.5-19.0 Ib.) 

applied to the belt between the water pump pulley and 
alternator pulley. 

N.B. The alternator must not be obliquely loaded. 

If an iron piece is used for adjusting:, it should be 

placed between the engine and the front alternator 

end. 

FAN COUPLlNG 
The fan coupling' function can be checked with a 
stroboscope with variable blinking frequency. Make 

a mark on the fan and one on the water pump pulley. 
Find out the speed relationship between fan and 

pulley by means of the stroboscope. The fan speed 

should follow the speed of the water pump according 
to the curve g.iven in Fig. 2·81. 



1. Valve guide 
2. Valve spring 
3. Air preheati ng flap 
4. Valve guide seal 
5. Valve collet 
6. Intake valve 
7. By-pass valve 
8. Temperature compensafor 
9. Exhaust valve 

10. Secondary throtfle 
11 . Front carbure1ior 
12. Air c1eaner 
13. Manifold pipe 
14. Brackef 
15. Hose for fresh air supply 
16. Nipple 
17. Fuel hose 
18. Carburetfor controI 
19. Fiame profec1or 
20. Rear carbureftor 
21. Cylinder head gasket 
22. Hose for crankcase gases 
23. Vacuum hose for ignition 

distributor 
24. Rocker arm shaft 
25. Sp r ing 
26. Adjusting device 
27. Rocker arm 
28. Bea r i ng brocket 
29. Thrust rod 
30. Cable terminal 
31. Rubber seal 
32. Rubber seal 
33. Choke wire 
34. Vacuum hose for negative 

vacuum adj ustment 
35. Rocker arm casi ng 
36. Ignifion coble fo ignition coil 
37. Cylinder head 
38. Distribufor 
39. Oil d ipst ick 
40. Vacuum governor 
41. Valve tappet 
42 . Retainer 
43. Cylinder block 
44. Gear wheel 

45 . Bush 
46. Rubber lip seal 
47. Flywheel 
48. Sealing flange 
49. Main bearing bolt 
50. Delivery pipe 
51. Cover plate 
52. Oil pump 
53. Sump 
54. Cap 
55. Connecfi ng rod 
56. Splash plate 
57. Main bearing 
58. Bush 
59. Gudg eon pin 
60. Circlip 
61 . Cam sh af t 
62. Piston 
63. Piston rings 
64. Cranks haft 
65. Thrust washer 
66. Spacer ri ng 
67. Cam shaft gear 
68. Nut 
69. Seal 
70 . Crankshaft gea r 
71 . Rubber Lip Sea l 
72 . Polygon hub 
73. Washer 
74. Centre bolt 
75. Pulley 
76. Flywheel damper 
77. Fan bel t 
78. Coolant pipe 
79. Fan blade 
80. Pulley 
81. Flange 
82. Washer 
83. Centre bolt 
84 . Fan coupling 
85. Water pump 
86. Alternotor 
87. Tensioner 
88. Water distribution pipe 
89. Thermostat 

Illustration 2 Ä. B 30 Engine 

VOLVO 
103392 



Part 3 

ELECTRICAL SYSTEM 



(ONTENTS 

Group 30 General 

Genera l ...................... . ....... . ... . 

Group 31 Batfery 

Description ... ......... . ... . .... . .. .. .. . .. . 
Repair Instructions 

Removing .. . ...... . ..... ... ............ . . 
Fitting . ... . . .... . .... . . . .. . . . .. .... . .. .. . 
Se rvicing . .... .. . .. . ... . ..... . .. . .... . . . . 

Group 32 Alternator 

Description ....... ... . . . ............... . .. . 
Function, alternator - voltage reglulator . . 

Repair Instructions 
Specia l instructions for work on a lternator 
eq uipment .. ... .. . .. . . . . . ........... . ... . 
Removing the alternator ..... . ...... . ... . 
Dismantli ng the alternator ..... . . . . . ... : .. 
Checking the dismantled a lternator 

Stator .. . .... .... . . . . . . ... . . . .. . . . . . . . . 
Rotor . . . ... . .. ... .. . .. ... . . ... ... .... . . 
Brush holder . ... ........... ..... . . .... . 

Re pl acing the rectif ier d iodes ............ . 
Rep lacing bearin grs .. . ... ... . .. .... ... ... . 
Rep lacing slip ring end shie ld O- ringr . .. . 
Assembling the alternator . .. .. ... ..... .. . 
Fitting the alternator .. ... . . . ...... . . . .. . . 

Group 32 Voltage Regulator 

Description ...... . . . .. . . . . . . . . ... .. . . .. .. . . 
Repair Instructions 

Removing . . .... . . ..... .... .. . ... .. . .... . . 
Fittingr . . . . . . . . ... . . .. . . . .... .. .... . . . . . . . 

Group 32 Testing the Alternator and Voltage 
Regulator 

Checking the a lternator circuit ... . . . . . ... ... . 
Testing the battery .... .. . . . . ... .. . .. . . . . 
Checkin g the, vo ltage drop . .. . . .... ... .. . 

Checking the alternator . . .. . ... ... . ... . ... . 
Checking the vo ltage reg.ulator .. ... .. . . ... . 
Fault tracing . . ......... . . ... .. . ... .. ... . .. . 

Group 33 Starter Motor 

Tools ... . ....... . ...... . . .. . ..... . . . . . .. .. . 
Description .. . .. .. .. ..... . .. . . . .. . . ... . ... . 
Repair Instructions 

Removing . ...... . . . . ... .. ..... . ... .. . . . . . 
Dismantling the starter motor .. .. ... . ..... . 
Inspecting . . .. . .. . . . . . .... . . . ... . . ...... . . 
Check ingr the contro i solenoid . . ..... . . . . . 
Rep lacing brushes . . .. . . .. . ........ . ..... . 
Fitting self-Iubricating bushes . . . .... . .... . 
Replacing field winding . .... . . .. .. . . . ... . . 
Assembl ing the starter motor ... . ... . .. ... . 
Fitting . .. ... . .. .. . . .. .. . . .. . . . . . . . .. . ... . 

3 : 1 

3 : l 

3:1 
3 : l 
3 : l 

3:2 
3:3 

3:3 
3:3 
3:4 

3:5 
3:6 
3 : 6 
3:6 
3: 6 
3: 7 
3:7 
3:8 

3 : 8 

3:8 
3:8 

3 :9 
3: 9 
3: 9 
3: 9 
3 : 10 
3 : 11 

3 : 12 
3 : 12 

3 : 13 
3 : 14 
3 : 15 
3 : 16 
3 : 16 
3 : 17 
3 : 17 
3 : 18 
3 : 18 

Group 34 Ignition System 

Description ..... .... .. . ......... .. .... .... . 
Ignition co il ..... .. ... . . ... .. . . .......... . 
Distributor ........... . .. . . .. ... . . . ... . . . . 

Repair Instructions 
Distributor .. . . . . . . ...... .... . . . .... . . . .. . 

Removing ....... . . ... .. ..... . ......... . 
Disma.ntling .. . ... . . . . ..... . . .. . . . . . . . . . 
Inspecting 

DiSltributor p late ..... . .. .... ..... .. . . 
Distributor shaft .. ... ... . . .. . . .. ..... . 
Distributor housing ..... .. ... . .... .. . . 

Assemb ling .. ... . ..... .. ...... . ...... . . 
Replacing the contact breaker . . ....... . 
Testing the distributor in test bench ... .. . 
Fittin.g . . . . .... . .. . .... . . .. ... . .. . . . ... . 
Ign ition setting ......... . . . . . . ... . . .. . . 

Group 35 Lighting 

Description .. .............. .. ... . . .. . . 
Repa ir Instructions 

Head li ghts 
Rep lacing head light insert . ... .. ..... . . . 
Re pl acing bulb : .. .. .. .. .. . . .. . . . ..... . 
Checking an d adjusting head lights . ... . . 

Parking and flasher l ights 
Replacing. bu lb .. .. . . .. . ..... . ......... . 

Rear l ights 
Rep lacing. bu lb .... .. .. . . . . . .. . .... . . . . 

Number plate light 
Replacing bulb .... . . . . .. . . .. . ... . . . .. . 

3 : 19 
3 : 19 
3: 19 

3 : 21 
3 : 21 
3 : 21 

3: 22 
3: 22 
,3: 22 
3: 22 
3: 23 
3 : 23 
3: 24 
3: 25 

3 : 26 

3: 26 
3 : 27 
3: 28 

3: 29 

3 : 29 

3: 29 

Group 36 Other Electrical Standard Equipment 

Description 
Directiona l indicator system ... . . . .. ..... . 
Ign ition sw itch .. . .. .. . .. . ....... . .... . . . . 
Horn ... . . ... ..... . .. . . . . .. .. .. . ... . .. .. . 
Windshield wipers .. . . . . .. ... . . .... . .. . . . . 
Windshield washer ... . . . .... ....... . .... . 
Switches ..... .. . . . . . .. ........... . .. ... . . 
Interior lighting . . . . .. . ........... .. .... . . 
Controi re lays . .. . . ... . .. ... .. . ..... . . . . . 
Luggage and engine compartment lighting 
Fuses ... . . . . . . . . .. . .. . . . ... . .. . ... ... . .. . 
Brake light switch .. . . . . .. . . . . . .. .. . . .. . . . 

Repa ir Instructions 
Replacing the directional indicator lever 
switch . .. ... . ......... .. ... . . .. ... .. .. .. . 
Replacing the ignition switch . . .......... . 
Removing and adjusting the horn ring . .. .. . 
Removing and ad justing the windshield w iper 
unit, complete . . . . .. .. . . . . . .... . ... . . . . .. . 
Dismantli ng the windsh ield w iper motor '" 
Fitting the windshie ld wiper unit, comp lete .. 
Removing wiper switch .. .. . . .. . .. ... . .. . . 
Replacing interior l ight bulb .. . .... . . .... . 
Rep lacing luglgage o r eng·ine compartment 
lig,ht bu lb . . . ... . . . .... .. .. . . .. ....... . . . 
Replacing brake light switch .. . .. ... . .. . . . 

Wiring diagrams 

3: 30 
3: 30 
3 : 30 
3: 30 
3 : 31 
3 : 31 
3 : 31 
3 : 31 
3 : 32 
3: 32 
,3 : 32 

3: 32 
3 : 32 
3: 33 

3: 33 
3 : 33 
3: 34 
3: 34 
3: 34 

3 : 34 
3: 34 



GROUP 30 

GENERAL 
The electrical system is designed for a voltage of 

12 V. The equipment can be divided up into the fo l

lowing main parts: Battery, a lternator and vo ltage 

reg.ulator, starter motor, ignition system, lighting and 

remaining electrical standard equipment. 

GROUP 31 

BATTERY 
DESCRI PTION 

The battery, Fig. 3-1 , is placed on a shelf to the right 

of the radiator. The battery is a 12 V lead battery 

with a capacity of 60 Ah and with the negative pole 

stud grounded. 

REPAIR INSTRUCTIONS 

REMOVING 

l. Remove the cable terminals from the battery ter

minal studs. Use a puller if the cable terminals are 

stuck to the terminal studs. 

2. Remove the securing· bar ond lift up the battery. 

3. Clean the battery with a brush and rinse it with 

dean tepid water. 

4. Clean the battery shelf and cable terminals. Use 

a special steel brush or pliers for the cable ter

minals. 

FITTING 

l. Place the battery in position. 

2. Fit the securing bar and secure the battery. 

3. Tighten the cable terminals on to the terminal 

studs. Coat the cable terminals and terminal studs 

with vaseline. 

SERVICING 

In order · for the battery to function satisfactorily, the 

acid must be maintained at the prescribed leve!. 

Make sure that the level is obout 5 mm (3/16') above 

the plates. If the level is too low, fill up with distilled 
water as necessary. Ensure also that the battery is 

thorouglhly secure and the cable termin-als firmly in 

position. 

The cable terminal studs should be coated with a 

thin layer of vaseline to prevent oxidation. 

Fig. 3-1. Battery 
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GROUP 32 

ALTERNATOR 
DESCRI PTION 

The generator is a three-phase, de lta-eonneeted 

a lternator unit whieh is loeated on the right-hand side 

of the engine and is driven by a V-be lt from a 

pu ll ey on the erankshaft. 

The a lternator has a reetifier built into the slip ring 

end shie ld. Th is rectifier eonsists of six silieon diodes. 

The a lternator differs from the D.C. generator in 

that the field (rotor) rotates and the generating wind

ings (stator) are station ary, see Fig. 3-3. 

The rotor is of the claw-pole type with the field wind

ings fed over the slip rings. The eonstruetion of the 

rotor has made it possible for the alternator to have 

a max. speed of 15000 r.p.m. 

The insulation diode (2, Fig. 3-3), whieh is plaeed on 

the outside of the alternator, has two funet io ns: It 

Fig. 3-3. Exploded view of a lternator 

1. Brush holder 3. Slip ring end shield 5. Stato r 
2. Insulotion diode with holder 4. Rectifier (silicon diodes) 6. Rotor 

3:2 

Fig. 3-2. Alternator 

7. Drive end sh ield 
8. Pulley with fon 
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prevents the baHery from discharg1ing through the 

regJulator and alternoto r fie ld, and it provides a 

simple means of operating the charg ing warning lamp. 

The alternator is self-limiting (max. 35 amps} and for 

this reason a simple vo ltage reg,ulator can be used 

with only voltage controI. 
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Fig. 3-4. Alternator inner circuit 

l. S101or 
2. Ro1or (field winding) 
3. Slip rings ond 

brush holder 

4. Rec1ifier diodes 
5. Insulo1ion diode 
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Fig. 3-S. Alternator output curve 

FUNCTlON, AlTERNATOR - VOiLTAG,E 
REGULATOR 
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When the ignition is switched on, current f lows 

through the chorg,ing warning lamp to D+ on the 

regulator. The current is conducted via the reg'ulator 

through the field windings and then grounded. 

When the generator field storts rotating, a lternating 

current is formed in the g,enerator windings (stator). 

The a lternating current is rectified to direct current 

by the silicon diodes and the extracted direct current 

is refed via the regulator to the field winding.s until 

regulating voltage has been reached. When the 

regulating voltage has been reached, the arma,ture 

is attracted by the coi l, the contacts open and the 

fie ld current must pass a resistance (see wiring dia

gram Fig. 3-21}. If the voltage rises in spite of this" 

the armature is d rawn further down and the movable 

contact meets the lower contact so that the field wind

ing is grounded at both ends and this results in a rapi'd 

drop in the voltagle. The procedure is repeated con

tinuously and this maintains the voltage constant. 

REPAI R I NSTRUCTIONS 

SPECIAL INSTRUCTIONS FOR WO'RK ON 
,AL'JiERNATOR EQUIPMENT 

When replacing or installing the battery ensure that 

the new battery is connected with the correct polarity. 

Never run the alternato r with the main circuit broken. 

The battery and/or alte rnator and reglulator leads 

must not be disconnected while the eng,ine is runn

ing. 

Never aHempt to polarise the alternator. Polarising 

is rlOt necessary. 

When charg,ing the battery in the vehicle, both bat

tery leads should be disconnected. 

A fast charger must not be used as an aid in start

ing. 

When using an extra battery as an aid in storting, 

it should be connected in paralIeI. 

When about to do any electric welding on the 

vehicle, disconnect the battery ground lead and all 

the le-ads to the alternator. The welding unit should 

a lways be connected as near as possible to the place 

where the welding is to be carried out. 

REMOVING THE ALTERNATOR 

Disconnect the neg.ative connection at the battery. 

Disconnect the leads to the alternator. 

Remove the screw for the tensioning iron. 

Remove the screw holding the alternator to the 

engine block. 

Remove the fan belt and lift forward the alternator. 
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Fig. 3-6. Removing the pulley nut 

DISMANrrLlNG THE ALTERNATOR 
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Release the two screws holding the brush holder and 

remove the insulating plate. Pu ll out the brush holder. 

Place the pulley with the belt in a vice provided with 

SlOft jaws, see Fig. 3-6. 

Remove the nut and washer. Lift off the pulley, fan, 

key and spacer washer. 

Remove the nuts and washers on connection 61 and 

the corresponding, nuts and washers on the other side 

of the insulation diode. Remove the insulation diode 

holder, see Fig. 3-7. 

Scribe-mark the drive end shield, the stator and the 

slip ring end shield so that they will not be wrongJy 

installed when assembling. Remove the four attach

ing screws. 

Fig. 3-7. Removing the insulation diode 
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Fig. 3-8. Dismantling the alternator 
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Remove the rotor ond the drive end shie ld with the 

help of two screwdrivers which are inserted in the 

two recesses between the stator and the drive e nd 

shield, see Fig. 3-8. 

N.B. The screwdrivers may not. be inserted deeper 

than 2 mm (5/64"), otherwise the stator can be 

damaged. 

Release the three screws holding the supporter plate 

of the drive end bearing. Release the bearing by 

tapping the end of the shaft against a piece of wood, 

see Fig,. 3-9. 

Remove the nuts and washers for the holder for the 

negative diodes. 

Remove the stator and the diode holders for the slip 

ring end shield. 

Fig. 3-9. Removing the drive end shield 
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Fig. 3-10. Checking the stator 

CHECKING THE DIS:MANTLED 
ALTERNATOR 

Stator 
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Check the stator for possible short-circuiting. If one 

or several coils are burnt, the stator will short-circuit. 

Connect a test lamp (1 2 V, 2-5 W) between the stator 

plates and a terminal on the stotor, see Figl. 3-10. 

If the lamp lights, the insulation between the stator 

winding and the sta,tor plates is damaged, in which 

ca se the stator must be replaced. 

N.B. Only a test lamp of 12 V, 2-5 W may be used: 

110 or 220 V D.C. or A.C. lamps must NOT be 

used. This applies to all the components in the 

alternator. 

Fig. 3-11. Checking the diodes 
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Fig. 3·12. Checking the insulation diode 
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Check the diodes with th e diode tester, see Fig. 3-11. 

If any of the redifier. . diodes is faulty, the entire 

diade holder (with three diodes) must be replaced. 

If the insulation d iode is fau lty, rep lace the holder 

comp lete with insulation diode. 

If a diode tester is not available, the diades may be 

soldered loose (see page 3: 6) and tested with an 

ammeter. The diodes shou ld have high resistance in 

the anti-feedback direction and low resistance in the 

flow direction. 

Fig. 3-13. Check-measuring the rotor 

VOLVO 
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Rotor 
Check that the sli p rings are not dirty or burnt. 

Check the winding for breakage or damaged in

sulation. 

Measure the resistance between the slip rings, see 

Fig. 3-13. At 25° C (7r F) the resistance shou ld be 

5.2 ± 0.2 oh ms. 

If the sli p ringiS are dirty, dean them carefully with 

a cloth miOistened' in trich loroethylene. The slip rings 

can a lso be po li shed dean with fine sandpaper. 

If the wind ing is damaged, the entire rotor must be 

rep laced. 

Check the bearing,s (the bearing,s should always be 

replaced when the a lternator is dismantled). 

Fig. 3-14. Checking the brush holder 

Brush Holder 
Connect the test lamp between the brushes. The lamp 

must not light. 

Connect the test lamp between the DF-connection and 

u +" brush. The lamp should g:ive a steady light even 

if the brush or the connecting, lead is moved, see 

Fig. 3-14. Connect the testlamp between the brush 

holder frame and U_ " brush. The lamp should give 

a steady light even if the brush or the connecting 

lead is moved. 

If the brush holder does not fulfil the above require

ments, or if the brush length is less tha.n 5 mm {3/16"}, 
the holder should be replaced. 

Replacing the rectifier diodes 
Mark the cables connecting the stator to the diodes. 

Solder loose the cables. 

Place the new diode holder exactly in the same po

sition occupied by the old one. 

Hold the outgoing cable of the diode with a pair of 

flat pliers. (This is to conduct heat from the soldering 

point in order not to damage the new diode.) 

3 :6 

Solder on the diodes, see Fig. 3-15. 

N.B. The entire u +" or U_" diode holder must be 

rep laced even if only one diode is faulty. 

Use a well-heated so ldering iron of minimum 

100 W when soldering. 

Never change the location of the fwo diode 

holders. 

The positive diode holder is insulated from the 

material by means of insulating washers and 

sleeves and its diodes are marked with red ink. 

The negative diode holder is not insulated and 

its d iodes are marked with black ink. 

Fig. 3·1 5. Soldering on the diodes 

REPLACING THE BEARINGS 

Drive end bea,ring 

REMOVING 

VOLVO 
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Place the rotor in a vice provided with soft jaws. 

Pull the bearing off with a daw puller, Fig. 3-l6. 

FITTING 

Place the support plate on the rotor shaft with the 

three elevations facing the rotor winding. 

Press on the bearing. with the help of a tubular 

sleeve which presses on the inner ring of the bearing, 

see Fig. 3-17. 

Slip end bearing 
REMOVING 

Place the rotor in a vice provided with soft jaws.. 



Fig. 3-16. Removing the bearing 

Pull the beoring off with o clow puller. 

FlnlNG 

VOLVO 
103017 

Press on the beoring with o tubulor sleeve whieh is 

pressed on the inner ring. 

Fig. 3-17. Fitting the bearing 

Fig. 3-18. Removing the O-ring 

REPLACING THE SLIP RING END 
SHIELD O-RING 

VOLVO 
103019 

Remove the O-ring with o stee l blode with rounded 

edges (for exomple o feeler gauge), see Fig. 3-18. 

Wash the groove clean. 

Check that the hole in the slip ri ng, end shield is not 

blocked. 

Fit a new O-ring. 

Lubrieate the O-ring and the hole with castor oil or 

mineraloi!. 

The O-ring should be replaeed eaeh time the alter

nator is disassembled. 

ASSEMBUNG THE ALTERNATOR 
Fit the stator and the diode holders in the slip ring 

end shield. (Do not forget the insulating washers for 

the positive diode holder.) Fit the nuts and washers 

on the neg~ative diode holder serews. 

Press the rotor intothe drive e nd shield. Fit the three 

screws for the drive end shield support plate. 

Assemble the rotor and the stator. 

Fi-j· the attaehing serews. The tightening torque is 0.28 
-0.30 kpm (2.0-2.2 Ib.ft.). 

Connect the test lamp between B + and the alternator 

easing. Invert the connections. The lamp should light 

in one direetion, see Fig. 3-19. 

After repairs, the alternator should be test-run in a 

test bench. 
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Fig. 3-19. Checking the alternator 
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FITTI NG TH E ALTERNATOR 
Place the alternator in position and fit on the fan belt. 

Fit the attaching screws and the tensioning iron with

out tightening the screws. Adjust the belt tensioning 

(see Part 2, Engine, Group 25) and tension securely 

the alternator. 

N.B. When adjusting the belt tensioning, app ly force 

on ly to the front end of the a lternator. 

Fit the leads to the alternator. 

Fit the battery lead. 

VOLTAGE REGULATOR 
DESCRI PTION 

The voltage regulator, Fig. 3-20, is mounted on the 

right-hand side wheel arch. The voltage regulator is 

a mechanical two-contact regulator provided with a 

temperature-compensating thermistor. 

REPAI R I NSTRUCTIONS 

Fig. 3-20. Voltage regulator 

REMOVING 

VOLVO 
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1. Remove the lead terminal from the battery nega

tive pole stud. 

2. Disconnect the electric leads from the voltage 

reg,ulator. 

3. Remove the voltage regulator from the wheel 

arch. 
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FITTING 

1. Mount and secure the voltage regulator on the 

wheel arch. 

2. Connect and secure the electric leads. 

3. Fit the lead term.inal and the battery negative 

pole stud. 

0+ 
,........---0 (61) 

OF 
~-+-~-o (EXC) 

VOLVC 
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51 Voltage winding 
52 Acceleration winding 
R1 Regulator resistance lOQ±10% 
R2 Damper resistance 3OQ±10% 
R3 Compensation resistance 

(Adapted to RT during 
manufacturi ng) 

RT Compensation thermistor 
Approx. 4Q at 25° C (77° F) 

Fig. 3-21. Inner circuit of voltage regulator 



TESTING ALTERNATOR AND REGULATOR 

For aH testing of the alternator equ ipment, fixed 

clamps shou ld be used. So-cal led crocod ile clamps 

shou ld not be used since they have a certain ten

dency to loosen. A loose cable can resu lt in damage 

to the a lternator and regu lator. 

The battery shou ld a lways be disconnected when 

connecting up instruments. 

CHECKINiG THE ALTERNATOR CIRCUIT 

Before carrying out any test on the alternator or 

reglulator insta lled in the vehicle, check the battery 

and the vehicle wiring circuit with a view to fau lty 

cables or insulation, loose or corroded coble termina ls 

and poor grounding. Check the fan belt. Any of the 

above fau lts must be repaired before the e lectrica l 

system is checked. 

Testing the baHery 

Test the ba tte ry with a hydromete r and batte ry teste r. 

If the ba tte ry is not fully charge d, re move it from 

the ve hicle an d charge it o r re place with a new one 

if necessary. A fully cha rge d batte ry and batte ry 

otherwise in good condition should always be used 

when testing. 

Testing the voltage drop 

This test is ma de in order to ch eck the leads be tween 

the alternator and battery and also the battery 

grounding. The test should be carried out with a 

fully charged battery in g,ood condition. The battery 

connections should be well-cleaned and tightened. 

Load the alternator with about 10 amps. Suitable 

load: Switched-on mainbeam lights. With the engine 

running and the alternator de live ring about 10 amps, 

measure with a suitable voltmeter the voltage be

tween the plus pole of the battery and B+ on the 

alternator. If at this test the voltage drop exceeds 

0.3 volt, there is a fault in the lead or contact, and 

must be remedied immediately. After repairingi the 

lead or contact, measure once ag,ain, using the same 

load as above. This time measure the voltage drop be-

tween the minus pole of the b'attery and the a lternator 

connection D-. The yo ltage drop here must not 

exceed 0.2 volt. If . .the voltage drop exceeds 0.2 vo lt, 

check the battery grounding, the alternator contad 

with the engine and the e ngine contact with the 

chassis. Re-measure after carrying out the necessary 

repa irs. 

+ 

Fig. 3-32. Wiring diagram for testing alternator 

A. Alternotor 
B. Battery 60 Ah 
C. Ammeter 0--10amps 
D. Ammeter 0--50 amps 
E. Voltmeter 0--20 volts 

CHECKING THE ALTERNATOR 

(In a test bench or in the vehide ) 

VOLVO 
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Connect the alte rnator according to Fig. 3-22. 

Check that the current through the fi e ld winding (with 

ammeter C) is 2- 2.5 amps. (If the current is not 

the right one, then check the brush and field winding.) 

Run the alternator at 3000 r.p.m. (Engine speed 1400 

r.p.m.) The alternator should the n de liver at least 

30 amps at about 13 volts. (An extra load may pos

sibly have to be switched in to maintain the voltage 

at about 13 volts.) 
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Meosure the voltage at B + and 61 when the alter

nator is charging. 

The voltag.e should be 0.8-0.9 volt higher at 61, 

otherwise the insulation diode is faulty and should be 

replaced. 

CHECKING THE VOtTAGE REGULATOR 
(In o test bench or in the vehicle) 

Connect the alternator . and regulator according to 

Fig. 3-23. Run the regulator at about 5000 r.p.m. 

(engine speed 2300 r.p.m.} for 15 seconds. Then read 

off the voltage on the voltmeter. Without any load 

on the alternator the voltmeter should read 13.1 -

14.4 volts when the alternator ombient temperature 

is 25° C (7r F). 

Load the alternator with 10--15 amps, by switching 

on for example the mainbeam lights, and read off 

the voltage. 

Also on this occasion the voltage should be between 

13.1-14.4 volts. For a temperature other than 25° C 

(7r F), see the d iagram on Fig. 3-24. 

If the vo ltage is outside the tolerance li mi ts, the 

reg ul ator sho uld be rep laced. 

+ 

VOLVO 
103039 

Fig. 3-23. Wiring diagra m for testing the voltage reg ula tor 

A. Alternator 
B. Ba11ery 60 Ah 
C. Vol10meter 0-20 volts 
D. Amme1er 0-50 amps 
E. Vol1age regulator 
F. Wiring lom p 12 vol1s 2 wa11s 
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Fig. 3-24. Voltage-temperature diagram for eold voltage regulator 

If the voltagle regulator is to have a more accurate 

test, install it in the vehicle and drive the vehicle for 

about 45 minutes at a speed exceeding 50 km_p.h. 

(30 m.p.h. ). The reason for the driving is to enable the 

regu lator to aHain its proper operating temperature. 

N.B. The vehicle must bedriven. It is not sufficient 

that the vehicle is stationary with the engine 

idlin g. 

Immediate ly afterwards, or preferably during driving, 

measure the voltage between B+ and D- on the 

alte rn oto r. The e ng·ine should be running at about 

2300 r.p.m. When the reg ul ator ambient temperature 

is a bout 25° C (7r F}, the voltage should be 13_85--

14.25 volts. Conce rning other temperotures, see the 

dia gram, Fig. 3-25. 

Fig . 3-2S. Voltage-tem perature d iagram for wann 
voltage regulator 



FAULT: 

Alternator does not charge. 

Chorging. weak or irregular. 

Excessive charging. 

Noise in alternator. 

Charging warning lamp lights. 

FAULT TRACING 

REASON: 

Worn or insufficiently tensioned fan belt. 

Break in charging circuit. 

Worn brushes. 

Break in rotor winding. 

Break in insu lation diode. 

Faulty regulator. 

Worn or insuHiciently tensioned fan belt. 

Intermittent break in charg,ing circuit. 

Worn brushes. 

Break or short-circuiting in one or severa l rectifier 

diodes. 

(Breakage in a. diode reduces the charging current 

about 5 Amps. Short-circuiting in Q diode limits the 

alternator charging current to 7- 8 Amps. and causes 

a buzzing noise in the a lternator.) 

Partiai short-circuiting in the rotor. 

Break or short-circu it; ng in stator. 

Faulty reg ulator. 

Fa ulty reg'ula tor. 

Fa,ulty connections on regulator or alte rnator. 

Short-circuiting in insulation diode. 

Worn fa n belt. 

Loose pu"ey. 

Worn bearings. 

Short-circuiting in one or several rectifier diodes. 

Alternator pulley incorrectly aligned in relation to 

crankshaft pulley. 

Voltage drop in fuse box. 
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Ef 2722 

GROUP 33 

STARTER MOTOR 
TOOlS 

EFAL3 EF 264J{ 

Fig. 3-26. Bosch specia l tools 

EF 2722 Sleeve and drift for fi1fing circlip 
EFAL 3 Smoothing drift 
EF 2649/1 Smoothing drift 
EF 2649 Drift for fitting bush 

DESCRI PTION 

EF2649 ~ 

VOLVO 
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The starter motor, Fig. 3~27, is fitted on the flywheel 

housing on the left-hand side of the engine. It eon

sists of a 4-pole series-wound motor. The pinion on the 

starter motor rotor shaft moves axially to engage 

with the flywheel ring gear. The pinion is controlled 

by a solenoid. 

An extra eontact is built into the solenoid for by-pass 

eonneeting of the pre-eoupling. resistanee on the 

ignition eoil. 
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Fig. 3-28. Starter motor, general arrangement 

DISMANrrLlNG THE STARTER MOTOR 
1. Remove the small cover on the front end of the 

shaft. 

2. Lift off the lock washer and adjusting washers 

as shown in Fig·s. 3-31 and 3-32. 

3. Remove the two bolts holding the commutator 

bemingl sh ield and remove the shield. 

4. Lift up the brushes and retainers. 

5. Remove the bridg,e from the rotor shaftt N.B. The 

washers are as shown in Fig. 3-34. 

When the bridge is removed, the U_ " brushes 

fo llow a lso, but u +" brushes will remain in the 

fie ld w in ding. 

Fig. 3·29. Starter motor installed 
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6. Unscrew the nut which holds the field terminal 

connection to the co ntroi solenoid. 

7. Unscrew th e attaching screws for the controI 

so lenoid. Remove the solenoid. 

8. Remove the drive end shield and rotor from the 

stator. 

9. Remove the rubber washer and metal washer, 

see Fig. 3-36. 

2 

~--------------- 3 
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Fig. 3-30. Starter motor tenninals 

l. From ba1tery 3. To field winding 
2. From igni1ion switch 4. To ignition coil 



Fig. 3-31. Removing the lock washer 
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10. Remove the screw on which the engag ing arm 

is carried. 

11. Lift the rotor with pinion and arm out of the drive 

end shie ld. 

12. Knock back the stop washer and remove the cir

clip on the rotor shaft. 

13. Remove the stop washer and pu ll off the starter 

pinion. 

I NSPECrl NG 
Examine the rotor for mechanical damage such as 

a bent or worn shaft, scored commutator and dam

aged winding5. 

If the rotor shaft is bent or worn, the rotor should be 

replaced. 

If the commutator is scored or unevenly worn, it 

should be turned. The commutator diameter must not 

be less than 33 mm (1.3"). 

Fig. 3-32. Removing adjusting washers 
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Fig. 3·33. Starter motor with bearing shield removed 

The commutator should be checked with a dial gtauge 

af ter turning. A radial throw of .08 mm (.003") can 

be considered permissible. The insula,tion between the 

laminations shou ld be milled down to .4 mm (.016") 

below the surface of the laminations, see Figs. 3-38 

and 3-39 .This work i.s carried out in a special ap

paratus, or if such is not available, with a ground

off hacksaw blade. 

Examine the rotor · for shorting by placing it in a 

g;rowler machine. Switch on and hold a hacksaw 

blade a few mm from the rotor, see Fig. 3-40. If the 

blade vibrates in any position when the rotor is 

rotated, one of the following faults can be the 

reason : Shorting through the rotor frame, shorting 

in the commutator or between the windings. 

Fig. 3·34. Starter motor with brush bridge removed 

l. Sleel washer 2. Fibre washer 

VOLVO 
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Fig. 3·3S. Controi solenoid 
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Check the stator with 40 V A.c., see Fig. 3·41. Exa· 

mine the end shie ld with brush ho lders. If any of 

these parts are damaged or excess ive ly worn, they 

must be rep laced. Abearin g clearance of up to 

.12 mm (.005") may be conside red pe rmissible . 

Inspect th e othe r parts and re place any that are 

damag'ed o r worn. The circlip should always be 

re placed with a new one, since when being re moved 

it may have been damaged or lost its tension. 

CHECKING THE CONTROl SOLENOlD 
If the controi solenoid does not function, first check 

that the battery is in good condition. If there is no 

fault in the battery, connect a lead between the 

battery positive terminal and the controi solenoid 

contact screw for the con'trol lead. If the controi 

solenoid still does not e ngoge the starter pinion and 

main current, it should be removed from the starter 

Fig . 3·36. Removing the sealing washer 
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Fig. 3-37. Rotor with pinion 
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motor. If, on the other hand, it enga,ges satisfactori ly, 

examine the starter switch a nd leads. 

W hen the contro i so lenoid has bee n removed, it 

sho ul d be w iped clean. Then press the armature in 

severa l times a nd test aga in by conn ectin g' it to a 

battery. If the cont ro i so le no id does not function 

a f te r th e a bove measures, replace it with o new o ne. 

REPlACING THE BRUSHES 
When replacing\ the brushes the starter motor is re

moved and dismantled. The brushes are soldered 

loose from the'ir attachments in the hrush ho,lder and 

field winding respectively. The new brushes should 

be soldered on quickly and with sufficient heat. 

Solder must not be allowed to run down into the 

brush leads as this will prevent the movement of the 

brushes in the brush holders and moy reduce the 

brush spring pressure. Brushes which ha,ve worn down 

shorter than 14 mm (9/16") should be replaced with 

new ones. 

Fig. 3-38. Milling the commutato r 
VOLVO 
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Fig. 3-39. 

A. Incorrect milling B. Correcf milling 
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FITTING THE SELF-LUBRICATING BUSHES 
The se lf-Iubricating, bushes are on ly worn insignific

antly during operation if they are lubricated in the 

correct monner. If lubrication is neglected, the bushes 

dry out, with the result that they are worn quickly. 

For replacem.ent purpose, bushes are supplied ready

machined to suitable dimensions. When being fitted, 

the bushes should not be machined internally or ex

ternally since the pores can then be partially blocked 

up, resulting in reduced lubricating capoeity. 

1. Drive out the worn bushes with the hel p of a 

suitable tool. 

2. Clean the hole for the bushes and cut away any 

burr. 

3. Press in the new bushes with the help of a suit

able drift. 
N.B. Before a self-Iubricating. bush is fitted, it 

should lie in light oil for at least 1 hour. 

Fig. 3·40. Testing the rotor . 

Fig. 3-41. Checking the stator 

REPLACING THE FIELD WINDING'S 

1. If the starter motor hos not been- dismantled, 

this must be done. Follow the instructions under 
the heading, "Dismantling". 

2. Mark the pole shoes and pole housing in a suit

able manner so that they come in the same po

sition when assembling. 

3. Then place the stator in the holdingi device as 

shown in Fig. 3-42 (Bosch EF AW 9) or similar and 

unscrew the pole screws. 

Fig. 3-42. Holding device for removing field windings 
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Fig . 3-43. Stator with so ldered brushes 

4. Before fitting new fie ld coils, these should be 

warmed sli ghtly. Then place th e pol e shoes in 

position in the f ie ld coils and slide th e m into the 

stator. Tighten the pol e screws slightly. Press in a 

suitable drift. Set up the stator in th e holding· de

vice and tighten the pole shoes. 

5. Press out the drift with a press. Check the field 

windings fitted for breakage and shorting. 

ASSEMBLlNG 
1. Lubricate the parts of the starter motor according 

to Fig. 3-45. 

t--- -- L·2 ~-----I 

i ------------ -------
b f-- . - . -. - . -

l ------------ ---------- /so 
I - -

12+2 MM 
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Fig. 3-44. Press drift for fitting field windings 

D=66.04-66.09 mm (2.599-2.602") L=85 mm (3.346") 
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Fig. 3·45. Lubricating scheme for starter motor 

Use Bosch lubricant (or equivalent) in accorda nce 
with the following diredions: 

2 
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1. Ft 2 V 3. Place a thi n laye r of grease on the ins ul ation 
washers, th e shaft e nd, the adjust ing washers and 
lock washer. 

2. 0 1 1 V 13. Place the bush in oi l for 1 ho ur before fitting . 
3. Ft 2 V 3. Appl y p lenty of grease in the roto r threa d a nd the 

engaging lever groove . 
4. Ft 2 V 3. Place a thin layer of grease on the roto r shaft . 
5. 01 1 V 13. Place the bushes in oil for l ho ur before fitt ing. 
6. Ft 2 V 3. Lu bricate the e ngaging lever joi nts a nd the iron 

co re of the solenoid with a th in laye r of g rea se . 

2. Fit the starte r pinion on the roto r shaft, and the 

wear washe r a·s we il as the circlip. Secure the 

wear wGsAer in position. 

3. Fit th e engagin g arm on the p inion. Fit th e rotor 

in the end shield. 

4. Fit th e screw for the engaging lever. 

5. Fit th e me tal washer a nd rubbe r washe r in th e 

e nd shie ld. 

6. Fit the stator on the ro tor and the end shield. 

7. Secure the sole no id in the e ngag,ing lever. Screw 

tight the solenoid. 

8. Fit the washers on the rotor shaft as shown in 

Fig. 3-34. 

9. Place the brush bridge in position. Fit the brushes. 

10. Fit the commutator bearing shield. Screw the starter 

motor together with the two through bolts. 

11. Fit the adjusting washers and the circlip on the 

shaft end. Check the axial clearance of the rotor. 

If necessary, adjust with the washers until the play 

agrees with the values in the "Specifications". 

12. Screw on securely the smaU casing over the shaft 

end. 

FITTING 
1. Pla(;e the starter motor in position and secure it. 

2. Connect the electric cables. 

3. Fit the lead terminal on the negative pole stud of 

the battery. 



GROUP 34 

IG N ITION SYSTEM 
DESCRIPTION 

The ignition system is of the battery i9'nition type. It 

consists of the fo ll owing main parts: 

Ignition coil with advance engag.ing resistance, di 

stributor, ignition leads and spark plu9's. 

IGNITION COIL 
The ignition coil and advance eng.aging\ resistance are 

fitted on the bu lkhead, see Fig. 3-46. The function of 

the advance engaging resistance is to protect the 

ignition coi l from damage by heating if the ig,n,ition 

key is switched on and the engine is not runn ing .. 

In order to raise the ignition voltag€ at the moment 

starting takes p lace, the advance eng.ag,ing resistance 

is by-passed when the starter m.otor is eng!aged. The 

ignition co il is activated direct ly by the battery vo lt

age via a conta ct o n the starte r motor {see wiring 

diagram). The adva nce e ngag in g res istance has a 

resistance of 0.9 ohm. 
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Fig. 3-46. Ignition coil and advance engaging resistance 

DISTRIBUTOR 
The distributor is mounted on the left-hand side of 

the engine, see Fig. 3-47, and is driven from the 

camshaft. The setting of the distributor in relation to 

engine speed is reg,ulated by a centrifugd governor 

fitted under the breaker plate. Adjustment in relotion 

to loading is controlled by a vocuum reglulator mount

ed outside the distributor (4, Fig. 3-47}. 

Fig . 3-47. Distributor 

1. Primary connection wilh capacilor 
2. Lubricalor 
3. Al1aching boll 
4. Vacuum regulalor 
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The vacuum regulator has two diaphragms an d is 

constructed so that during, engine braking or iCl-ling it 

lowers the firing during the basic adjustment. When 

engine braking or idling takes place:, the throttles 

in the carburettors are c10sed so that there is no 

vacuum in the connection from the carburettors (S, Fig. 

3-49) so that the return spring, 6, presses back th e 

primary diaphragm, 7, against the stop, 8. The pull rod 

(2) which is secured to the primary diaphragm (7) trans

mits the movements in the diaphragm to the breaker 

plate. If the vacuum in the connection from the intake 

manifold (3) is sufficiently large, pull the secondary 

diaphragm (4) from the stop (8) and this lowers the 

firing during the basic adjustment. 

During throttling., diaphragm (7) is influenced by the 

vacuum in the carburettors and takes over the re

gula.fingl function irrespective of the vacuum. in the 

intake manifoid . 
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1. Disfribufor cap 
2. Distribufor arm 
3. Con-facf breaker 
4. lock screw for breaker 

confacfs 
5. lubricafing felf 
6. Vacuum regulafor 
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Fig. 3·48. Distributor 

7. Disfribufor housi ng 13. Spring ring 19. Centrifugal governor spring 
8. Cap clamp 14. Flange 20. Breaker cam 
9. Rubber seal 15. lubricafor 21. Washer 

10. Fibre washer 16. Primary connecfion 22. Circlip 
11 . Steel washer 17. Disfribufor shaf1 23. Breaker plafe 
12. lock pin 18. Cenfrifugal weighf 24. Rod brush (carbon) 



REPAI R I NSTRUCTIONS 

f ig. 3-49. Vacu um reg ula tor 

1. Eccentric for adjusting f irin g drop 
2. Pull rod 
3. Connection from intake manifold 
4. Secondary diaphragm 
5. Connection from the carburettors 
6. Return spring from primary diaphragm 
7. Primary diaphragm 
8. Register 
9. Return spring for secondary diaphragm 

DISTRIBUTOR 
REMOVING 
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l. Rele-ase the lock clamps for the distributor cap 

and lift off the cap. 

2. Remove the primary lead from the primary con

nection, l, Fig. 3-47. 

Remove the vacuum. hoses from the vacuum re-

9'ulator. (When removing the hose from the bake

lite connection, observe great care not to break 

the connection.) 

3. Slacke n the screw (3, Fig. 3-47} and pull up the 

distributor. 

DISMANTLING 

l. Pull off the distributor arm. 

Remove the circlip for the pull rod from the 

vacuum regulator. 

Remove the vacuum regulator according, to Fig. 

3-50. 

2. Mark up how the lock clamps for the cap are 

located and remove them. 

Fig. 3-50. Removing the vacuum regu lator 

Disconnect the lead from the breaker contacts 

and remove the primary connection, Fig. 3-51. 

Lift up the breaker plate. 

3. Disconnect the springs for the centrifugal g,overnor 

and m-ark up how the breaker cam is located in 

relation to the distributor shaft. Secure the break

er cam in a vice with soft jaws. Carefu lly knock 

on the distributor housing with a plastic mallet 

(Fig·. 3-52) until the circlip (22, Fig. 3-48} has 

released. 

Fig. 3·51. Removing the primary connection 
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Fig. 3-52. Removing the circlip 
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4. Remove, the resi li ent ring (1 3, Fig. 3-48) and mark 

up how the driving co llar (1 4, Fig. 3-48} is located 

in re la,tion to the distributor shaft. 

Tap out the pin (Fig. 3-53), lift off the driving 

collar and pull up the distributor shaft. 

Check that no washers have been lost. 

5. Remove the lock spring,s for the centrifug-al 

weights and lift up the weights. 

INSPECTING 

Distributor plate 

l. The surface of the contact breaker points should 

be Hat and smooth. The colour of the contacts 

should be g;rey. Oxidized or burnt contacts must 

be replaced. After a long period of use, the con

taet lip can be worn and the spring fatig.ued, so 

that the contacts should be replaced if the, distri

butor for any reason is disassembled. 

2. The contact plate must not be loose, wom or 

have burr on. 

Distributor shaft 

l . The play between the distributor shaft and the 

breaker camshaft must not exceed .1 mm (.004"). 

2 .. The cams on the breaker camsha,ft must not be 

scored or worn down so that the dwell ang,le is 

altered. 

3. The holes in the centrifugal weights must not be 

oval or deformed in any other way. 

4. The centrifug,al weig'ht spring.s must not be de

formed or damaged. 
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Fig. 3-53. Removing the driving collar 

Distributor housing 
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l. The play between the d istributor housing and the 

shaft should not exceed .2 mm (.008"). If the play 

is excessive, replace the bushes and, if this is 

insufficient, also the shaft. 

ASSEMBLlNG 

l. Lubricate the distributor parts according to the 

instructions given in Fig. 3-55. 

2. Fit the centrifugal weights and also the lock 

springs on to the weights. Fit the breaker cam

shaft on to the distributor shaft. Hook on the 

Fig. 3-54. Distributor shaft with centrifugal weights 
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Fig. 3-55. Lubricating scheme for distributor 

Use Bosch lubricant (or equivalent) according fo below. 

1. Fl 1 v 4. Place a little grease on the contact li p 
2. Fl 1 v 26. Grease 
3. 01 1 v 13. Lubricate 
4. Fl 1 v 4. A very light layer of grease 
5. Fl 1 v 26. Grease 
6. 01 1 v 13. Fil! with oil 

springs for the centrifugol g,overnor. Fit the washer 

and circlip for the breaker camshaft. The circlip 

is placed into position by means of a suitable 

sleeve. Fit the lubricating felt. 

3. Fit the distributor shaft in the distributor housing 

and install the driving collar on the distributor 

shaft. Make sure that the fibre washers come 

against the distributor housing. Fit the pin in the 

collar and check the axial clearance on the distri

butor shaft. The clearance should be .1 - .25 mm 

-(.004-.0l0'l Any adjustment can be done by alter

ing the number of adjusting washers on the distri

butor shaft. 

Fit the resilient ring on to the driving, collar. 

4. Fit the breaker plate. Fit the lock clamps for the 

cap. Fit the prima,ry connection and connect the 

lead from the breaker contacts. 

5. Fit the vacuum reg.u'lator and connect the pull rod 

to the breaker plate. 

6. Check that the breaker contacts are mounted 

correctly both horizontally and vertically. Adjust

Jll€nt should be made with a suitable tool, (for 

exomple, Bosch EFA W 57 A), but on ly the fixe d 

contac;:t may be bent. Wash the contacts with 

trichloroethylene or chemically pure g!asoline. 

Run the distributor on a test bench and check 

according to the "Specifications". 

REPLACING THE CONTACT BREAKER 
The contact breaker can be rep laced with the d istri

butor fitted, but it should be done with the distributor 

dismantled. 

1. Remove the distributor rotor arm. 

2. Disconnect the electric lead at the primary con

nection. 

3. Remove the screw for the contad breaker and lift 

up the old contacts. 

4. Lubricate the distributor according to the instruc

tions g iven in Fig. 3-55. 

5. Fit the new contact breaker. 

6. Connect the electric cable at the primary connec

tion. 

7. Check that the contact breaker is located cor

rectly both vertically and horizonta lly. 

Adjustment should be mode with a su itab le tool, 

(for example, Bosch EFA W 57 A}, but on ly the 

fixed contact may be bent. Was h the breaker 

contacts with trichloroethylene or chemically pure 

gasoline. 

Run the distributor on a test bench and check 

according to the "Specifications". 

TESTING THE DISTRIBUTO'R IN TEST BENCH 
1. Run the distributor in its ordinary dire.ction of 

rotation (anti-clockwise) and adjust the contact 

breaker dwefl ang.le according. to the "Specifi

cations". 

Adjustment is done by slackening a little the screw 

for the breaker contacts and then inserting a 

screwdriver in the recess, Fig. 3-56 and turning 

the screwdriver until the dwell angle is the correct 

one. 

Then tighten the screw for the contact breaker. 

Fig. J·56. Recess for adjusting the contad breaker 
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Fig. 3-57. Driving collar for centrifugal regulator 
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2. Run the distributor and set the protractor on the 

test bench so that a marking comes opposite 0 0 

at such a low speed (below 400 distributor r.p.m. ) 

that the centrifuga l governor does not function . 

Increase the speed slowly and read off the values 

at the prescribed gradua·tions. A newly lubricated 

distributor should f irst be run up to maxim.um 

speed several times. Perm issible tolerance for the 

centrifugal regulator is ± 10. 

If the centrifugal regulator curve is too high o r 

too low, this can be remedied by altering, the 

spring tension in the centrifugal regulator. To do 

this, the distributor m.ust be dismantled and the 

distributor shaft lifted up (the breaker camshaft 

does not need to be removed from the distributor 

shaft). The screws holding the driving. collor are 

then released, see Fi9'. 3-51. If the driving collor 

is turned in the direction of rotation, the curve 

rises, turningt the· driving collar o'pposite the di

rection of rotation will lower the curve. 

N.B. The reg'ulator curve must not be adjusted 

by bending the spring clamps of the driving collar. 

Fig. 3-58. Eccentric for adjusting max. ignition drop 

3 : 24 

VOLVO 
10332 1 

3. Run the distributor at low speed and adjust the 

protractor so that marki ng is obta ined at 00

• 

Connect the vacuu m hose to the bake li te connec

t ion on the vacuum regulator (th e primary dia

phragm). Increase th e vacuum gradually and read 

off the values on the prescribed graduations. The 

difference between the rising,j fa lli ng' vacuum must 

not exceed 1 V2 o . A certain adjustment of the max. 

reading can be obtained by slackening the screws 

for the vacuum regulator and moving the re

gul ator. 

4. Move over the vacuum hose to the meta l p ipe on 

the vacuum regulator (the secondory diaphragm) 

and check that the ignition drop mechanism is 

functioning satisfactorily. If the max. drop is too 

great or too sma ll , it can be adjusted by slacken

ing the counternut and by turning the eccentric, 

see Fig,. 3-58. 

FITTING 

1. Place the d istributor in position. 

2. Press the distributor downwards w hile turning the 

distributor orm at the same time. When the distri

butor g'oes down about 5 mm (3/16") and it is no 

long,er possible to turn the distributor arm, the 

driving collar of the distributor is then in the 

slot on the distributor drive. 

3. Turn the distributor housing so that it takes up 

the same position it had before removal. 

4. Connect the primary lead. Fit on the distributor 

cap. 

5. Stort the eng.ine and set the ignition. (If the engine 

does not start, turn the distributor housing until 

it does so.) 

VOLVO 
103322 

Fig. 3-59. Flywheel damper with graduation for ignition setting 



IGNITION SETTING 

Ignition se-tting shou ld a lways be carried out while 

the e ng'ine is running and with the he lp of a Strobo

scope. 

l . Cle,an the flywh ee l damper so that the graduation 

marks are visible, see Fig. 3-59. 

2. Remove the hoses from the vacuum regulator. 

(Th e hose for the intake manifo ld should be shut 

off by, for example, bending it or by sealing it 

with a su itabl e plug, so that the eng in e does not 

draw in unwanted air.) 

3. Connect the Stroboscope to No. l cylinder spark 

plug and to the battery. 

4. Start the engine' and run it at the r.p.m. g,iven in 

the "Specifications". Use a tachometer for this 

purpose. Point the ignition setting lamp at the 

graduation on the f lywheel damper. Slacken the 

distributor (3, Fig. 3-47) and turn it until the firing 

position agrees with that g,iven in the "Specifica

tions" . Tighten securely the distributor and check 

that the firing position and speed has not been 

a ltered. 

5. Remove the Stroboscope and refit the hoses on 

the vacuum reg,ulator. 
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GROUP 35 

LIG HTI NG 
DESCRI PTION 

The lighting consists of two headlights which have 

full- and dipped-beam positions, parking lights, rear 

lights and number plate light. The headlights are 

fitted in the mudgiuards, s,ee Fig. 3-60. 

On each side of the gri lle, there are recesses (l , Fig. 

3-60) for fitting extra lights. 

Switching between full- and dipped-beam positions 

is done by moving the directional signal indicator 

Fig. 3-60. Headlighfs 

1. Recesses for extra lights 
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lever switch towards the steering wheel. This causes 

the stop relay (Fig. 3-73) to connect up the lighting. 

Up front the parking lights are integratly built with 

the flashers and are mounted on the front bumper 

at the corners. 

The rear li ghts are provided with separate bulbs for 

rear lights, stop lights, back-up lights and directiona l 

indicators, see Fig,. 3-61. 

Fig. 3-61. Rear light 
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REPAI R I NSTRUCTIONS 
HEADLlGHTS 
REPLACING HEADLlGHT INSERT 

1. Remove the screw and take off the plastic cover 

over the space behind the headlig-ht, see Fig. 3-63. 

2. Remove the connecting contact by pulling it 

straight backwards. 

3. Remove the outer rim by pressing it downwards

forwards so that it releases from the plastic wash

ers, see Fig. 3-64. Then lift the rim straigiht up

wards. 
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4. Release the screws for the inner rim a couple of 

turns, see Fig. 3-65, turn the rim and lift it off 

tog,ether with the headlight insert. 

5. Remove the rubber cover from the old insert and 

fit it on the new one. 

6. Fit the ins~rt and the inner rim. Fit the outer rim 

by securing the upper part of the rim in the joint. 

Then press on the lower part of the rim so that 

it fastens securely in the plastic washers. 

7. Adjust the light according to current legisIation. 



1 2 3 4 5 6 7 
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Fig. 3-62. Head light 

1. Outer rim 
2. Inner rim 
3. Headlight insert 
4. Rubber cover 
5. Holder unit 

Adjustment is made by means of the two adjusting 

screws, see Fig. 3-62. Use approve;d light adjusting 

equipment. 

8. Fit the plastic cover over the space behind the 

heodlight. 

REPLACING THE BULB 

l. Remove the screw and take off the plastic cover 

over the space behind the headlight, see Figl. 3-63. 

2. Remove the connector by pulling it straight out 

backwards. 

3. Remove the rubb er cover and the spring holding 

the bulb, pull out the bulb, see Fig'. 3-66. 

4. Fit the new bulb. Make sure that the bulb collor 

fits into the socket in the insert. 

N.B. Do not touch the bulb globe with your 

fingers. 

6. Adjusting screw 
7. Plastic cove'r 
8. Connector 
9. Eccentric plastic washer 

10. Attaching screw 

Fig. UJ. Removing the plastic cover 
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Fig. 3-64. Removing the outer rim 
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5. Fit the spring and rubber cover. Fit t he connector. 

6. Check the li ghtin g ad justme nt. This is don e by 

means of the two ad justing screws, see Fig. 3-62. 

7. Fit the p lasti c cover over the space be hind the 

head light. 

CHECKING AND ADJUSTING THE HEADLlGHTS 

The condition of the glOoss, reflector and bulb of the 

headlight should be checked. If the glass is damaged 

by Hying gravel, cracked or in any other way defec

tive, the insert should be replaced. Glass which has 

become "sand-blasted" by flying stones, etc., will 

considerably reduce the lighting ~fect and can give 

rise to dazzling, irre9Jular beams, etc. 

If the reflector is dull, buckled or damaged in any 

Fig. 3-65. Screws for inner rim 
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Fig . 3-66. Removing the bulb 
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other way, the insert sho ul d be re pl aced. The inside 

of th e bul b must not be oxid ized to a bl ack or b ro wn 

col,our. The li g htin g effect no rmally deterio rates to 

such an exte nt th a t the bulbs should be re placed a f te r 

100-200 hou rs of operation. 

Th e voltage at the bulb with the headlights switched 

on and the eng.ine running at charging speed should 

be at least 12.5 volts if sufficient lighting streng.th is 

to be produced. 

The headlig-hts should be adjusted according to cur

rent legisiation. Approved adjusting equipment should 

be used for this purpose. 

Adjustment is made by varying the two adjusting 

screws behind the headlight, see Fig. 3-62. The upper 

screw adjusts the headlig,ht verticolly and the screw 

at the side adjusts the headl,ig1ht laterally. 

Fig. 3-67. Parking and flasher light 

l . Bulb for parking light 2. Bulb for flasher 



Fig. 3·68. Bulb location in rear light 

1. Di recl iona l indicator 3. Stop light 
2. Back.up li ght 4. Rear li ght 

PARKING AND FLASHER LlGHTS 
REPLACING THE BULB 

l. Remove the screws ho ld ing the g lass a nd lift off 

the g lass. 

2. Re pl ace the da maged bul b. 

N. B. Do not touch the g lobe of the new b ul b 

with your finge rs. 

3. Fit the glass and the screws. Ch eck th a t the sealing 

is fitted correctly. 

REAR LlGHTS 
REPLACING THE BULB 

l. SIneken the two screws holding the gla-ss and lift 

off the glass. 

VOLVO 
103327 

Fig. 3·69. Number plate light with bulb glass removed 

2. Rep lace the damaged bu lb. 

N.B. Do not touch the globe of the new bulh with 

yo ur fin gers. 

3. Refit the g lass and the screws. 

NUMBER PLATE LIGHT 
REPLACING THE BULB 

1. Remove the screw holding the bulb glass. 

2. Remove the g .. lass and re p lace the bulb. 

3. Refit the g lass and the screw. Check that the seal

ing is f itted correctly. 
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GROUP 36 

OTH ER ELECTRI CAL STAN:DARD 
EQUIPMENT 

DESCRI PTION 

DIRECTIONAL INiDICATOR SYSTEM 
The directiona l ind icator system consists of a thermol

type flasher re lay, directional indicator switch and 

bu lbs in the parking and rear Hghts. The flasher relay 

is located under the dashboard. The- directional indi

cator lever switch, see Fig. 3-70, which has an auto

matic return, is placed under two plastic covers on 

the steering co lumn. The contr-oI':.kJmp for the direc

tiona l ind icators is connected in paralIei across the 

indicator lever switch. 
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Fig. 3-70. Directional indicator lever switch a nd ignition switch 

IGNITION SWITCH 
The ignition switch is integrally built with the steering 

wheel lock. The switch has four positions. 

O. Complete electrical system disconnected and steer

ing wheel lock engaged. 

l. Radio (75) is cut in. 

2. Currenf to ig1nition coil ond fusebox (driving posi

tion). 

3. Same as position 2 but current is also supplied to 

controi solenoid on starter motor (starting posi

tion}. When ignition key is released in position 3, 

it returns automatically to position 2. 
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HORN 
The horn is mounted on the support irons for the 

front bumper. 

One of the horns has a low frequency and the other 

a high frequency. 

The horns can be engaged via a controi reloy by the 

horn ring mounted inside the steering wheel. 

WIN.oSHIELD WIPERS 
The windshie ld wipers are driven by an electric motor. 

The moto r is connected to the wiper bl.ades by means 

of link arms. The motor, which has a permanently 

magnetized fie ld, has two speeds which are se lected 

by means of the switch mounted on the dashboard. 

The motor is fitted with 3 brushes, one negative 

brush and two positive brushes. The positive brushes 

are connected up one at a time for fu ll a nd half 

speed respective ly. The gear housing for the wiper 

unit contains an integra lly built parking switch. The 

purpose of this switch is to return the bla des to a 

suitable, previously determined, pa-rking positio n ir

respective of where the blades are when shut off. 

See Fig. 3-71. 
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Fig. 3-71. Wiring diag ra m for windshield wiper motor 
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WINDSHIELD WASHER 

The windshield washer, which is placed on the left

hand wheel arch, is driven by an electric motor, see 

Fig. 3-72. The pump located at the bottom. of the 

water container is connected to the motor by means 

of a shaft. The pump is of the centrifuga l type. 

Turning the windshie ld washer switch mounted on the 

dashboard eng,ages the windshie ld washer. 

SWITCHES 

All switches are of the pu ll -push type. The switches 

for lighting and the fan have three positions. The 

switch for the windshield wiper has a lso three posi

tions but the washer is also engag,ed by turning the 

knob on this switch. 

INTERIO R LlGHTING 

The interior lighting consists of a lamp located in the 

middle of the roof. The lamp is switch ed on by means 

of a switch built into the lig.ht. The switch has three 

positions. In its first position, th e Light is switched off 

completely, in the second position the light is on when 

any of the front doors is opened, and in th e third 

position the lig,ht is on continuously. 

CONTROl RElAYS 

As standard the car is fitted with four controI re lays. 

Three of them are mounted on a ho lder situated on 

the left-hand wheel arch, see Fig. 3-73. One of these 

relays is a controI re lay for the horn, another is a 

controI relay for the reversing light, while a third is 

a step relay for fullbeam and dipped .headlights. The 

fourth relay, for the electrically heated rear window, 

IS placed under the dashboard, to the right of the car 

heater. The relay cuts out current to the rear window, 

when the ignition is shut off, this in order to pre:vent 

the battery from being discharged when the eng·ine 

is switched off. 

Fig . 3-72. Winds hi e ld was her 

l. Brush holder 
2. Commutalor 
3. Brush 
4. Thermal fuse 
5. Spring 
6. Connecling lip 
7. Waler oullel 
8. Pump gear 
9. Pump housing 

10. Shafl 
11 . Hose 
12. Conlainer 
13. Flange 
14. Stator 
15. Rolor 
16. Field winding 
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Fig. 3·73. Controi relays 

1. Reversing light relay 3. Step re lay for dipped/full-
2. Horn relay beam switching 
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LUGGAGE/ENGINE COMPARTMENT 
L1GHTING 
The vehicle is eqipped with /uggage and engline com

partment /ighting which automatically switches on 

when the /ug'9'age compartment lid or the engine 

bonnet is opened. 

The fuses are mounted in o fusebox secured to a 

bracket fitted on the car heater behind an opening 

in the protection panel under the dashboard. 

BRAKE LIGHT SW'ITCH 
The brake light switch is p/aced on the pedal carrier 

. beneath the dashboard. /t is operated mechanicolly 

by the brake pedal. 

REPAI R I NSTRUCTION S 

REPLACING THE DIRECTIONAt 
INDICATOR LEVER SWITCH 
Remove the screws ho/ding, the p/astic covers (one 

screw for the upper cover, three screws for the /ower 

cover) and remove the covers. Remove the screws 

ho/ding the switch. (/f the vehic/e is fitted with a n 

overdrive, the bracket ho/ding the switch for the 

overdrive must first be removed.) Rep /ace the switch 

and secure the new one firm /y. Fit the p/astic covers. 
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Fig . 3-74. Horn ring 

1. Nut 
2. Bush 
3. Retainer 
4: Plate 
5. Spring 
6. Washer 
7. Contacl plate 
8. Bush 
9. Horn ring 

REPLACING THE IGNITION SWITCH 
Remove the p/astic covers round the ignition switch. 

Remove the igniti6n switch from the steering, whee/ 

lock by taking' off the two screws ho/ding. the ign i

tion switch to the steering whee/ lock. Rep /ace the 

ignition switch and fit the new one on the steerin g 

whee/ lock. Re-f it the p/astic covers. 
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REMOVING ANO AOJUSTlNG 
THE HO·RN R,ING 

To remove the horn ring unscrew the two screws 

undemeath the steering wheel. Then turn the ring 

about 30° and pull it upwards. The electric cable is 

then accessib le and can be removed. 

The distance A, Fig'. 3-74, should be .4-.6 mm (.016-
.024") if the horn ring. is to function satisfactori ly. The 

d istance is ad.justed be means of the three se lf- Iocking 

nuts (1, Fig. 3-74). 

Fig. 3-75. Windshield wiper motor 

1. Terminal conlacl 8. End 
2. Screw 9. Brush holder 
3. Cover 10. Brush 
4, Conlacls 11, Rolor 
5, Housing 12, Nul 
6, Gear 13, Slalor 
7, Screw 

REMOVING THE WINtDSHIELD WIPER 
UNIT, COMPLETE 
Disconnect the negative (ground) battery lead from 

the battery. Remove .the wiper arms. Take off the 

panel under the dashboard. Remove the heater switch. 

Take off the combined instrument. Remove the inter

mediate defroster nozzle and its hoses. Remove the 

wiper motor. 

Disconnect the contro i cables for the heater. Remove 

the fusebox and disconnect the ground cables. Re

move the choke controI. Rel~ase the attaching screws 

for the wiper frame and carefu lly pu ll out the frame. 

Fi g . 3-76. Removing the switch nut 

DISMANTLING THE WIND,SHIELD 
WIPER MOTO,R 

VOLVO 
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Remove the nut on the outgoing shaft and tap loose 

the crank arm. 

Re lease the five screws (2, Fig. 3-75} and bend the 

cover (3) out of the way, then press out the plastic 

gear wheel. Remove the screws (7) and pull out the 

stotor. Remove the screws for the negative brush and 

the washer on the ball bearing axial lock. Remove 

the washer for the axial lock. Move the brus'hes aside 

and carefu lly pull out the rotor. Take g'reat care with 

the brushes since the ball bearing ha's a larger dia

meter than the collector. 

When assembling the motor, adjust the axial play 

for the plastic gear wheel (6) by means of the adjust

ing screw in the cover. 
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FITTINIG THE WINDSHIELD WIPER 
UNilT COMPLETE 

Fit the wiper fra me. Install the intermediafe defroster 

nozz le. Re-fit the fusebox and secure the g'ro und 

cab les. Secure the controi cab les. 

Fit the wiper motor. Fit the choke contro i and a lso 

the comb ined in strument. Insta ll the switch for the 

heater. Fit the wiper arms and the battery lead . 

Fig. 3-77. Removing the lock key 

REMOVING THE WIPER SWITCH 
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To remove the switch, first unscrew the switch knob 

and then release the nut for the switch with a suitable 

screwdriver, see Fig. 3-76. To remove the windshield 

wiper switch, the plastic key inserted in the knob 

must first be removed by pulling it straight out, see 

Fig. 3-77. When re-fitting, push the plastic key straight 

In. 

REPLACING THE INTERIOR LIGHT BULB 
Pull down the glass at the short side opposite the 

switch. Pull out the bulb. The g;lass is re-fitted by 

hooking it securely at the side where the switch is 

situated and then pressing in the glass firmly. 

3: 34 

Fig. 3-78. Luggage or engine compartment light 

REPLA.CING LUGGAGE OR ENGINE 
COMPARTMENT LIGHT BULB 
Remove the plastic cover over the bu lb by un screwing 

the screw securin g the cover. Rep lace the bu lb. Re-fit 

the plastic cover and screw it on secure ly. Make sure 

that the tab on the plastic cover is fitted correctly. 

REPLACING THE BRAKE LIGHT SWITCH 
When replacing the brake light switch, make sure 

that the new switch is odjusted correctly so that it 

functions satisfactorily. The distance between the 

brake pedal released and the threaded bronze hub 

on the switch should be 4±2 mm (.16± .08"} (A, Fig. 

3-79). If the distance must be adjusted, release the 

attaching screw for the brocket and move the brocket 

until the correct distance is obtained. 

Fig. 3-79. Brake light switch 

VOLVO 
103332 



Pos. Title 

1 Dir. ind. flashers 
2 Parking light 
3 Headligh t dipped beam 
4 Headlight main beam 
5 Distributor firing order 
6 Battery 
7 Conn . at instrument 
8 Junction 
9 Part of 6-pole conn. unit 

10 Horn r in g 
11 Ignit ion coi l 
12 Relay for horn 
13 Starter moto r 
14 Brake warning contact 
15 Resistor 
16 Relay for heated rear window 
17 Cigarette lighter 
18 Dipper relay for main and dipped beams 

and headl ight flasher 
19 AC-genewto r 
20 Ho rn 
21 
22 

Ma inbeam controi lamp 
Fusebox. 

23 Ra dio ' connect ion 
24 Engine comp. lighting 
25 Charging controi unit 
26 Switch glove comp. lighting 
27 Glove comparlment lighting 
28 Flasher un it 
29 
30 

Bra ke contact 
Brake controi lamp 

31 Oil pressure controi lamp 
32 Cha rging contro i lam p 
33 O il pressure te ll -ta le 

34 Switch fo r hea dl igh t signa lli ng and flashers 
35 Vol ta ge reg ulator 
36 Fue l gau ge 
37 
38 
39 
40 
41 
42 

Tempe ra ture gauge 
Tempe ratu re gauge se nsit ive 
Flashe rs controi lam p 
Instrumen t lighfing 
Heater con troi lighting 
Luggage comp. ligh t 

43 Windscreen wipe rs 
44 Hea te r 
45 Wi ndscreen washe rs 
46 Interior lamp 
47 Switch for heater 

head 

48 Switch fo r w i ndscreen w i pers and wosher 
49 Inst rumen t lighting rheostat 
50 Ligh t sw itch 
51 Ignition switch 
52 Door contact 
53 Switch heat, reor window 
54 Heated reor window 
55 Switch for handbrake con troi 
56 Fuel gauge tank uni t 
57 Revers ing light 
58 Brake stopl ight 
59 Tail ligh t 
60 Number plate lighting 
61 Overdr. controi lam p 
62 Switch for overdrive 
63 Switch f. overdr. on gearbox 
64 Solenoid f. overd r ive 
65 Switch on gearbox BM 35 
66 Switch for revers ing light only for M4CC 

and M410 
67 Relay for reversing light on M4CO, M41C 

and starter relay on BW35 

Colour code : 

SB = Black 
W = White 
y = Yellow 
GN = Green 
GR = Grey 
BL = Blue 
R = Red 
B~ = Brown 

Data 

32 cp 
5 W (4 cp) 

40W 
45W 
1-5-3-6-2-4 
12V 60Ah 

1.0 h.p. 

12 V 35 A 

1.2W 

18W 

2W 

1.2W 
1.2W 
1.2W 

1.2 W 
2x3 W 
3x 1.2 W 
18W 

10 W 

15 W (32 cp) 
25 W (32 cp) 
5 W (4 cp) 

2 x 5W 
1.2W 
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Pos. litle 

l Di r. ind. flashe rs 
2 Parking ligh t 
3 Headl ight dipped beam 
4 Headl ight main beam 
5 Distributo r f ir ing order 
6 Battery 
7 Conn. at instrument 
8 Juncti o n 
9 Part of 6-pole con n. uni t 

10 Horn r ing 
11 Ignition coil 
12 Relay for horn 
13 Starte r Motor 
14 Cau ti o n contact 
15 Resistor 
16 Re lay for heated rea r 

wi ndow 
17 Cirgarette lighter 
18 Dipper relay for main and dipped beams 

and headl igh t flasher 
19 AC-generato r 
20 Horn 
21 Ma in beam controi lam p 
2~ Fusebox 
23 Radio connection 
24 Eng ine comp. lighting 
25 Charg ing controi und 
26 Switch glove comp. 

li g hting 
27 Gl ove compa rtment 

lig ht ing 
28 W a rning flashers 
29 Brake co ntact 
30 Brake co ntroi lam p 
31 O il press ure controi lam p 
32 Cha rg ing contro i la mp 
33 O il pressure telllale 
34 Switc h for head lig ht-

sig na lling and f la she rs 
35 Vo ltage regul ato r 
36 Fuel g a uge 
37 Temperat ure gauge 
38 Tempe ra ture g a ug e se nsit ive hea d 
39 Flashers contro i lamp 
40 Inst rument lighting 
41 Heater controi ligh ting 
42 Lugga ge comp . lig ht 
43 W i ndscreen wi pers 
44 Hea ter 
45 Wi ndscree n washers 
46 Interior lam p 
47 Switch fo r heater 
48 Switch fo r windscreen wi pers a nd washe r 
48 Instrument li ght ing rheostat 
50 Light sw itch 
51 Ignition switch 
52 Door contact 
53 Switch heat , rea r window 
54 Heated rear window 
55 Switch for handbrake cont roi 
56 Fuel gauge tank uni t 
57 Reversi ng ligh t 
58 Brake stopplight 
59 Tail light 
60 Number plate ligh ting 
61 Overdr. controi lamp 
62 Switch for ove rd rive 
63 Switch f . overd r. o n gearbox 
64 Solenoid f. overdrive 
65 Switch on gea r box BW 35 
66 Switch fo r reversing light only for M 4CO 

and M 410 
67 Relay for reversing ligh t on M 400, M 410 

and starte r relay on BW 35 

Colou r code: 
SB Blpck 
W = White 
y Yellow 
GN = 

GR 
BL 
R 
BR 

Green 
Grey 
Blue 
Red 
Brown 

Data 

32 cp 
5W (4 cp) 

40W 
45W 
1-5-3-6-2-4 
12V 60Ah 

1,0 hk 

12 V 35 A 

l,2W 

18W 

2W 

l,2W 
l,2W 
l ,2W 

l,2W 
2x3 W 
3xl,2 W 
18 W 

10W 

15 W (32 cp) 
25 W (32 cp) 
• 5W (4 cp)' 
2x5W 
l ,2W 
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GROUP 41 

CLUTCH 

TOOlS 
The fo ll owing too ls are used for work on the clutch 

SV01426 . SVD 2824 

SVO 4090 

Fig. 4-1. Special tools 

SYO 1426 Drift for pilot bearing in flywheel 
SYO 2824 Mandrel for centring clutch plate 
SYO 4C90 Puller for ball bearing in flywheel 

DESCRI PTION 

The clutch is of the diaphragm spring type. It consists 

mainly of a pressure plate, diaphragm spring, and a 

sheet-metal casing. The diaphragm spring has a 

double function, that of a clutch lever when declutch

ing and a pressure spring when engagling. 

The clutch operation takes place by means of the 

clutch pedal, and on left-hand steered vehicles its 

movements are transferred to the clutch via a wire, 

a lever and a release bearing. On right-hand stee,red 

vehicles, the movements are transmitted with the 

help of a hydraulic contro!. 
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Fig. 4-2. Clutch 
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REPAI R I NSTRUCTIONS 

WORK WHICH CAN BE CARRIED OUT 
WITH THE CLUTCH INSTALLED 
ADJUSTING THE CLUTCH PEDAL PLAY 

Correct clutch pedol play is obtained by ad justing the 

release lever so that on left-hand steered vehicles a 

p lay of 4--5 mm (.16-.20"), A in Fig. 4-3, is obtained. 

Play is adjusted by unscrewing or screwing, in the fork .. 

(3) on the clutch wire. If this adjustment is insufficient, 

Fig. 4-3. Release lever play 

A = 4-5 mm (.16-.20") 

1. Adj usti ng nuts 2. Lock nut 3. Fork 

8--~~---*~----~' 

6 

5--r---"\----I+l-dH~ 

4-t-T~~~~~ 
3--t--fc-f-"'-'-I. 

9 

10 

11 

12 

2 -111-_--13 

Fig. 4-4. Pedal carrier 

l. Rubber bushing 6. Rubber stop 11. Pedal shaft 
2. Washer 7. Clufch wire 12. Bolt 
3. Nut 8. Stop bracket 13. Clufch pedal 
4. Lock washer 9. Bracket 
5. Washer 10. Bush 

4:2 

for examp le, because of replacement of the clutch 

wire, the sleeve attachment to the clutch casing is 

moved by means of the nuts (l). 

For right-hand steered vehicles, the corresponding 

play shou ld be 2-3 mm (.08-.12") and adjustment is 

made by altering: the length of the thrust rod. 

REPLACING THE CLUTCH WIRE 

l. Unhook the return spring, for the release lever. 

Disconnect the wire from the lever. 

2. Unscrew the rear nut and remove the wire sleeve 

from the clutch casing. 

3. Disconned the wire from the clutch pedal. Un

screw the nut for the wire sleeve and remove the 

wire. 

4. Fit the new wire in reverse order to removal. 

Ad just the pedal p lay. 

REPLACING THE CLUTCH PEDAL OR BUSHES 

The description given below is applicable if it con

cerns e ither the replacement of the peda l or of the 

bushes. 

l . Release the bolts and remove the stop brocket 

for the pedal. 

2. Unhook the wire from the pedal. Remove the cir

clip and lift off the pedal. 

3. Drive out the old bushes with a suitable drift. 

Press in the new bushes. lubricate them with 

gre'ase. 

4. If the. pedal shaft is worn-, replace it. It is fixe d 

by means of a bolt. 

5. Place the pedal on the shaft ond fit the cirdjp; ' 

6. Hook on the, wire to the pedal. Fit the stop brac

ket. Adjust the pedal play. 

Fig. 4.5. Removing the cJutch 



Fig. 4-6. Release components 

l . Release bearing 4. Ref urn spring 
2. Re lease fork 5. Washer 
3. Re lease shaft and lever 6. Circli p 

REMOVING THE CLUTCH 
1. Remove the, gearbox in accordance with the in

structions g~ven in Group 43. 

2. Slacken the h olts ho ld ing th e clutch to the f1ywheel 

by loosen ing them crosswise a couple of turns a t 

a time to p revent warping. Remove th e clutch and 

clutch plate. 

RECONtOl1iIONING THE RELEAS,E 
COMPONENTS 

1. Remove the boH in the release fork. Take out the 

release bearin.g. Pull out the release shaft. 

2. Drive out the old bushes with a, suitable drift. 

Press in the new bus-hes. 

3. Coat a thin layer of grease on the sleeve of the 

release bearing and then install the bearing in 

position. 

4. Hold the release fork in its place and insert the 

release shaft. 

REPLACIN,G THE INPUT SHAFT 
PILOT BEARING 

l. Remove the cirdip for the bearing'. Pull out the 

beo ring with puller SYO 4090. 

2. Pack the bearing with heat-resistant grease. Then 

fit it with the help of drift SYO 1426. Fit the cir

clip. 

I N'SPECTING 
Check the clutch thoroughly. The pressure plate should 

be checked for heat damage, cracks, scoring' or other 

damage to the friction surface. Check the curvature 

of the pressure p/ate with a 240 mm (9.45") long steel 
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Fig. 4-7. Checking the curvature of the pressure plate 

Fig. 4-8. FiHing the c1 utch 

ruler, which is placed diagonally over the friction 

surface of the pre'ssure plate. Then measure the di 

stance between the straight edg.e of the ruler and 

the inner diameter of the pressure plate. This me·asure

ment must not exceed a maximum of .03 mm (.0012"), 
see A Fig.. 4-7. There must be no "crowing", that is, 

clearance between the straight edge of the ruler and 

the outer diameter of the pressure plate. The check 

should. be carried out at several points. 

FITTING 
Before fitting, check that the dutch facings, the f1y

wheel and the pressure plate are comple.te,ly free 

from oi/. Wash them with clean petroi (gasoline) and 

wipe off we/.! with a clean piece of cloth. 

1. Se,t up the clutch plate (the longe st side of the 

hub facing backwards) together with the clutch 

against the flY'wheel and insert the centring 

mandrel SYO 2824 so that the guide journal on 

thi s centres the pilot bearing in the f1ywheel" see 

Fig!. 4-8. 

2. Place in the six bol s which hold the clutch and 

tighten them crosswise a couple of turns at a time. 

Remove the centring mandre/. 

3. Fit the gearbox a ccording to the instructions given 

in Group 43. Adjust the clutch peda:l play. 
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Fig. 4-9. Master cylinder 

1. Cy linder 6. Connec1ion pipe 
2. Pis10n for fluid con1ainer 
3. Washer 7. Piston sea l 
4. Pis101 seal 8. W as her 
5. Spring 9. Circlip 

ClUTCH CONTROl, RIGHT-HANO 
STEERED VEHIClE 

MASTER CYLINDER 

Removing 

l. Remove the hose from the clutch fluid container 

and allow the fluid to run out into a clean vessel. 

Disconnect the pipe from the master cylinder. 

2. Remove the bolt in the clutch pe·dal. Relem,e the 

balts and remove the master cylinder. 

Dismantling 

l. Remove the rubber cover and the thrust rod. 

2. Remove the circlip and take out the washer, 

piston, piston seal and return spring. 

3. Remove the outer piston seal from the piston. 

Inspecting 

Clean all the parts in white spirit and check them for 

wear or other damage. 

Assembling 

l. Dip the piston seals and the piston In brake fluid. 

Fit the outer sealon the piston. 

2. Fit the return spring, piston seal, piston and 

washer in the cylinder. Fit on the circlip. 

3. Fit the thrust rod and the rubber coveL Make 

sure that the venting hole in the rubber cover 

faces downwards. 

4:4 

Fig. 4-10. Master cyl inder 

1. Rubber cover 5. Cylinder 9. Rubber cover 
2. Ven1ing nipple 6. Thrus1 sleeve 10. Lock nu1 
3. Piston seal 7. Circlip 11. Thrust rod 
4. Pis10n 8. S10p ring 

FiHing 

Fitting is in reverse order to removal. Fill with brake 

f lui d and vent the system. 

MASTER CYLINDER 

Removing 

Discon necl' the pipe from the hose. Re lease the hose 

from the conta in er. Unhook the return sprin g. Slacken 

the bolts and lift off the master cylinder. 

Dismantling 

Remove the rubber cover and the thrust rod. Take 

off the circlip and also the piston. 

Inspecting 

See under the heading "'nspecting the master cylin

der", which applies where relevant. 

Assembling 

Dip the piston and seal in brake fluid and pla,ce the 

sealon the piston. Fit the piston in the cylinder. Fit 

the circlip, the thrust rod and the dust cover. 

Fitting 

Fitting IS In reverse order to removal. Vent the system 

and adjust the free trave I of the clutch lever. 

VENTING THE HYDRAULIC SYSTEM 

Check to make sure that the fluid container is filled 

with brake fluid. Remove the rubber cap on the vent

ing valve on the master cylinder. Fit a ventin9 hose 

to' the valve and insert the hos'e downinto a con
tainer witll brake fluid. Open the venting valve and 

depress the clutch pedal. Shut off the venting valve 

while the pedal is fully depressed. Then release the 

pedal. Repeat this procedure until fluid free from air 

bubbles flows out. Fill the container with brake fluid. 



GROUP 43 A 

GEARBOX 
TOOLS 

The follow ing spe,eia l tool s are used f or repa irs on the gearbox 

~ ~ 
1845 2261 2337 2412 2826 2827 2828 ' 2829 

2937 

2832 

2831 

i 
4030 

2830 W 2853 

;, ~ 
2851 2852 © @ © 

f 
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Fig. 4-11. Special tools 

SYO 1801 Standard handle 18X2CO mm 
SYO 1845 Press tool for f itting the flange 
SYO 2261 Puller for flange 

SYO 2337 Drift for removing oil seal in cover for input shaft 
SYO 2412 Drift for fitting oil seal in rear cover 
SYO 2520 Stand, see Fig. 4-12. Used together with fi xture SYO 2825 
SYO 2727 Tool for suspending engine when removing and fitting 

gearbox, see Fig. 4-16 
SYO 2825 Fixture for holding gearbox. Used together with stand 

SYO 2520 
SYO 2826 Puller for front bearing on intermediate shaft 
SYO 2828 Puller for rear bearing on mainshaft, M 4CO 
SYO 2829 Device for lifting and installing the mainshaft in gear

box 
SYO 2830 Pu II er for reverse shaft 
SYO 2831 Press tool for fitting bearing on intermediate shaft and 

rear bearing on mainshaft 
SYO 2832 Puller for rear bearing on mainshaft, M 410. 

Used together with SYO 2828 
SYO 2833 Fixture for gearbox. Used on garage jack when remov

ing and fitting gearbox, see Fig . 4-17 
SYO 2837 Counterhold for flange (handle used only for auto

matic transmission) 
SYO 2851 Drift for fitting oil seal in cover for input shaft 
SYO 2852 Cushion ring for fitting bearing on input shaft and 

synchronizers on mainshaft 
SYO 2853 Ring for dismantling mainshaft 
SYO 4030 Puller for oil seal at flange Fig. 4-12. Stand SYO 2520 with fixture SYO 2825 
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DESCRI PTION 
(For gearbox with overdrive, see also Group 43 B, Overdrive) 

The gearbox is four-speed and fully synchronized. Its 

desigin and construction are shown in Fig. 4-13 and 

Illustration 4 B. All gears except reverse are in 

constant mesh with one another. For this reason-, the 

mainshaft gear is journalled with needle bearings. 

W,hen a gear is engaged, the corresponding gear 

wheel is connected to the mainshaft by means of an 

engaging sleeve. 

REPAI R I NSTRUCTIONS 
WORK WHICH CAN BE CARRIED OUT 
WITH THE GEARBOX INSTALLED 
REPlACING THE Oll SEAL 

1. Carry out where applicable operations 1-6 under 

the heading "Removing". 

2. Release the nut for the flange. Pull off the flange 

with puller SVO 2261, see Fig. 4-14. 

3. Pull out the old seal with puller SVO 4030. 

Fit the new oil seal with the help of sleeve SVO 

2412. 

Fig. 4-13. Gearbox M 400 

Fig. 4-14. Removing the fla nge 
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4. Press on the flong e with tool SVO 1845, see Fig. 

4-15. Fit the other parts. 

REM,OVING 
1. Secure tool SVO 2727 to the engine as shown in 

Fig. 4-16. The lifting hook is secured round the 

exhaust manifoid. 

2. Jack up the vehicle and place blocks underneath. 

Remove the oil from the gearbox. 

3. Remove the gear lever. Disconnect the following: 

Fig. 4-15. Fitting the flange 

Fig . 4-16. Suspending the engine 

VOLVO 
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Fig. 4-17. Fixture for removing gearbox 
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The upper anchorage bolts for the radiator, the 

nuts for the exhaust manifold flang,e, the batttery 

lead, the throttle shaft and c lutch wire from the 

f lywhee,1 casing. 

4. Release and remove the supportin g, member under 

the gearbox. Disconnect the bracket for the ex

haust pipe. Disconnect the speedometer cab le. 

Disconnect the propeller shaft. 

5. Lower the rear e nd of the e ngine about 4.5 cm 

(1.8") and then slacken the lines for the reversing 

lights and overdrive if fitted. 

6. Replace the lifting plate on the jack with fixture 

SYO 2833. The pin in the fixture should then be 

located in its front position for gearbox M 400 
and in the rear position for the M 410 gearbox. 

Support the gearbox with the fixture. Slacken the 

bolts in the clutch casing. Pull the gearbox rear

wards and then lower it, see Fig. 4-17. 

DISMANTLI NG 
Applies also to M 410 af ter the overdrive has been 

removed. 

1. Fil' fixture SYO 2825 in stand SYO 2520, se.e Figl. 

4-12. Secure the gearbox in the fixture. 

2. Slacken the bolts and lift off the gearbox cover. 

Remove the spring,s and the interlock balls for 

the sel.ector rails. 

3. Slacken the nut for the flange. Use for this tool 

SYO 2837. Pull the flange off with puller SYO 

2261, see Fi g. 4-14. 
4. Remove the release bearing. Release the bolts 

and remove the cover for the input shaft. Then 

release the bolts for the clutch casing and remove 

the calSing. 

5. Turn the gearbox upside down. Pull out the front 

bearing, of the intermediate shaft with tool SYO 

Fig. 4-18. Removing intermediate shaft front bearing 

Fig . 4-19. Removing intermediate sh af t rear bearing 
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2826, see Fig'. 4-18. Remove the rear cover and 

then pull off the rear bearing of the intermediate 

shaft with tool SYO 2827, see Fig. 4-19. 
6. Restore the gearbox to its normal position. While 

doing this ensure that the teeth of the inter

mediate shaft are not damagled when it drops 

down into the bottom of the gearbox. 

7. Unscrew the bolts for the selector forks. Push the 

selector rails backwards and drive out the ten

sioning pin in the flang,e of the selector rails. 

Push out the selector rails. When doing this, hold 

the selector forks so that they do not come askew 

and jam on the rails. Remove the selector forks. 

8. Remove the speedometer gear. Pull out the rear 

bearing, of the mainshaft with tool SYO 2828, see 

Fig. 4-20. If the bearing sticks in the g)earbox 

housing" push the mainshaft forwards so that its 

drive and synchronizers go against the drive of 

the intermediate shaft. To prevent this, place a 

piece of flat iron or similar between the front end 

of the main shaft and the gearbox housing. 

For the M 410, remove the bolt in tool SYO 2828 
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4:8 

VOLVO 
103 105 

Fig. 4-20. Ri!moving the mainshaft reor beoring, M 400 

Fig. 4-21. Removing the mainshaft reor beoring, M 410 

Fig. 4-22. Lifting out the mainshaft 
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Fig. 4-23. Removing the reverse shoft 
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and replace it with SYO 2832. Then pull off the 

rear bearing in the same way as for the M 400 

unit, see Fig. 4-21. 

9. Pu ll out the input shaft and remove th e syn

chronizing ring. Remove the thrust washer from 

the mainshaft rear end. Fit lifting tool SYO 2829 

on to the mainshaft. Push the englag ingr sleeve for 

l st and 2nd rearwords. Lift up the mainshaft as 

shown in Fig. 4-22. 

10. Pull out the reversing shaft with puller SYO 2830, 

see Fig. 4-23, and remove the reverse gear. 

11. Pull out the oil seals from the front and rear 

covers with drift SYO 2337. 

Fig. 4-24. Dismantling the mainshaft, I 
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Fig. 4-25. Dismantling the mainshafl, II 

DISMANTLING THE MAINSHAFT 

1. Remove the lifting tool and then l st speed gear 

wheel , the needle bearing and the synchronizing 

cone. 

2. Remove the engagling s leeves and the f langes for 

the synchron izers. Remove the circl ips for the syn

chronizin g hub. 

3. Fit too l SYO 2853 on to the ma inshaft. Place the 

shaft in a press and support it with the too l as 

shown in Fig. 4-24. Pre·ss off 2nd speed gear w hee l 

and l st and 2nd speed synchronizing hu b. 

4. Revert th e shaft and place it in the pres·s as shown 

in Figl. 4-25. Press off 3rd speed gear wheel and 

4th speed synchronizing. hub. 

INSPECTING 

AHer the dismantling, clean all the parts in white . 

spi rit and check for wear or other damage. 

Check the g·ear wheels particularly for cracks or 

scoring on the teeth surfaces. Damaged or worn g.ear 

wheels should be replaced. 

Check the synchronizing cones, also the other parts 

of the synchronizing devices . Damaged or worn parts 

should be replaced. 

Check the ball bearings especially for scoring, or 

cracks in the bearing races or on the ba·lls. 

AS.s.EMBLI NG 
ASSEMBLlNG THE MAINSHAFT 

l. Assemble ht-2nd and 3rd-4th synchronizers. Fit 

the snap ringts correctly, see Fig. 4-26. 

2. Place ring SYO 2852 in a press. Place on 3rd-4th 

synchronizer, synchronizing cone, 3rd speed gear 

: :: 
: ( ; 
~ '-; l 

\\i·~~\. 
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Fig . 4-26. Assembling the synchron izing 

wheel and needle bearing. Make sure that the 

synchronizing flange locates correctly in the 

grooves in the synchronizing cone. Press the main

shaft into the synchronizing· hub as shown in Fig .. 

4-27. When doing this turn the 3rd speed gear 

wheel in order to check that this gear as weil as 

the needle bearing fit correctly. Try out a circlip 

which fills the groove we il and fit the circlip. 

3. Place l st-2nd synchron izer, synchronizing cone, 

2nd speed gear whee l and need le bearing on ring 

SYO 2852. Make sure that the gear ring on the 

engaging sleeve comes forwards and that the 

flanges f it correctly in the g.rooves of the syn

chron izing cone. Press in the mainshaft, see Fig. 

4-27. When do in g th is, turn the 2nd speed gear 

wheel to prevent it from fastening. Try out a cir-

Fig. 4-27. FiHing the synchronizing 
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SVD 2852 

VOLVO 
103 230 

Fig. 4-28. Fitting the ball bearing on the input shaft 

clip which fits weil into the groove on the shaft 

and fit the circlip. 

4. Fit l st speed gear wheel with needle bearing and 

synchronizing cone on the mainshaft. Fit on lifting 

tool SYO 2829. 

ASSEMBLlNG THE GEARBOX 

l. Press the oil seals on to the front and rear covers 

with drift SYO 2851 and SYO 1801 as weil as SYO 

2412. Press the boll bearing on to the input shaft 

with the help of the cushioning ring SYO 2852 

and drift SYO 2851, see Fig. 4-28. Try out a 

circl.ip which fits weil into the g'roove and fit the 

circlip. 

2. Place the g,ear lever for the reverse shaft on to 

the bearing pin in the gearbox housing. Fit the 

reverse gear and the reverse gear shaft. The re

verse gear shaft should lie level with the rear end 

of the housing or a maximum .2 mm (.08") below. 

-
! 'l l'~~"""!! - ~ 

''"'~i_ 

Fig. 4-29. Fitting the mainshaft rear bearing 
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Fig. 4-30. Fitting intermediate shaft bearing 

A. I nsert drift 

3. Place the intermediote shaft in the bottom of the 

g:ea rbox housing. Fit the mainshaft in the housing. 

Take off the lifting too l and place the thrust 

washer on to the mainshaft. 

4. Fit the rear ball bearing on to the mainshaft. Fit 

press tool SYO 2831 over the bearing! and the 

mainshaft as shown in Fig. 4-29. Press the bearing 

on to the shaft. If the bearing does not locate in 

the housing, the sp indle on tool SYO 2831 can 

be screwed out and a flat iron piece placed bet

ween this and the front end of the housing. The 

bearing can then be pressed into position with 

the tool. 

5. Fit the ne-edle bearing, in the input shaft. Install 

the loose synchronizing cone in the synchronizer 

for the 3rd-4th speeds. Place it correctly so that 

the flanges take up in its grooves. Push the input 

shaft into the housing and on the pin of the motn
shaft. 

A 
ygLij? 

Fig. 4-31. Clearance for intermediate shaft 

A = .00--.05 mm (.00-2") 
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6. Turn the gearbox upside down. Press the insert 

drift into press tool SYO 2831. Then press on the 

bearings for the intermediate shaft with the press 

tool, see Fig'. 4-30. Fit the eluteh easing with a new 

gasket. 

7. Fit se leetor forks, flang,es and se·lector rails. Make 

sure that the flange for the reverse gear fits eor

rectly in the gear lever. Fit the bolts and tension

ing pins. Use new pins. 

8. Turn the gearbox with the rear end upwards. 

Drive forwards the intermediate shaft so that its 

front bearing Hes against the eluteh eas ing. Fit 

in shims for the intermediate shaft rear beoring 

so that they lie evenly with or up to .05 mm 

(.002" ) under the rear end (see A, Fig. 4-31). 

9. Fit on the larg.e speedometer gear. Fit the rear 

eover with a new gasket. When fitting, eompress 

the gasket and ensure that the intermediate shaft 

has the eorreet elearanee, .20-.25 mm (.008-010"). 

10. Press on the flange with tool SYO 1845. Fit the 

washer and nut. Tighten the nut to a torque of 

11-14 kgm ,(80-110 IbJt.). 

11. Plaee the interloeking balls and springs in position. 

Fit the gearbox, cover and gasket. Fit the cover 

over the input shaft. Fit also the release bearing .. 

FITTING 
Fitting of the gearbox is in reverse order to removal. 

Fi ll with oil. 

4: 11 
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GROUP 43 B 

OVERDRIVE 

TOOlS 
The fo ll owing special too ls are required for work on the overdrive unit 

1801 

283 4 

1845 2261 2412 

2835 

Fig. 4-32. Specia l tool5 

SVO 1797 Drifl for removing rear bearing, output shaft 
SVO 18Gl Standard hand le 
SVO 1845 Press tool for fitting flange 
SVO 2261 Puller for flange 
SVO 2412 Sleeve drifl for fif1ing front and rear bearings on out· 

put shaft and oil seal at flange 
SVO 2417 Drifl for fitting bush in output shafl 
SVO 2423 Puller for bush in output shaft 
SVO 2834 Pressure gauge for checking oil pressure 
SVO 2835 Centring mandrel for splines in planet carrier and uni· 

direction clutch 
SVO 2836 Socket for removing and fitting plugs for fine filter, 

oil pump and relief valve 
SVO 4030 Puller for oil seal at flange 

2417 

2836 

2423 

". l 
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VO LVO 
103262 



DESCR I PTION 

The overdrive unit is of the ep icycli c type and is 

attached to the rear end of the gearbox. Its design 

and construction are shown in Fig,s. 4-33, 4-41 and 

Illustration 4-C. The working principle· of the over

drive is as follows: 

DIRECT DRIVE POSITION 
When travelling forwards the power IS transmitted 

from the ge,arbox mainshaft through the uni-direc

tiona l clutch to the output shaft of the overdrive. At 

the same time the clutch sl iding member (position I, 

Fig. 4-34} is pressed by four springs against the 

tapered part of the output shoft. When reversing, or 

when the eng,ine acts as a brake, the torque is trans

mitted through the clutch sliding member. 

OVE·RiO'IUVE POSITION 
In the overdrive position the clutch sli ding member is 

pressed aglainst the brake rin g, see II, Fig. 4-34, with 

Fig. 4-33. Gearbox M 410 

• Non-rotating parts 
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Parts rotating at a higher speed than the input shaft 

Pa rts rotating af the same speed as the input shaft 

Fig. 4-34. Working principle of the overdrive 

I. Direct drive position 
II. Overdrive position 

the help of the pistons (27, Fig. 4-41) in the hydraulic 

cylinders. This also locks the sunwheel . Since the 

planet gear retainers are linked to the mainshaft 

through the splines, the planet g'ears are forced to 

rotate around the sunwheel. As a resu lt of this, the 

output shaft will rotate at a higher speed than the 

mainshaft. 

ELECTRICAL SYSTEM 
The overdrive is engaged by e lectro-hydrau li c means. 

On the gearbox cover there is a contact which cuts 

in when 4th speed is engaged. Thus the overdrive 

can only be engaged when this speed is en9'aged. 

It is switched on by means of a switch placed under

neath the steering wheel. This switch closes the cir

cu it via the switch on the gearbox to a so lenoid on 

the overdrive. The solenoid armature is thus moved 

and this operates the contro i valve to the position 

for overdrive. 

HYDRAULIC SYSTEM 
The hydra ulic system consists of the fo llowing main 

parts: Pre-filter, plunger pum.p, fine filter, hydraulic 

cylinders and plungers, relief valve and a controi 

valve which is operated by the solenoid. 

The re lief valve has a special construction with an 

hydraulic piston and four different springs. It has three 

different functions: It must maintain a low pressure 

in the system with direct drive, a high pressure with 

overdrive, and also provide smooth chonging when 

shifting from overdrive to direct drive and vice versa. 

Its function is described in more detail below. 

The oil flow with direct drive is shown in Fig. 4-38. 

Fig. 4-35. Electrical circuit diagram 

l. Lead from fusebox 
2. Switch for overdrive 
3. Indicator lamp for overdrive 
4. Switch on gearbox 
5. Solenoid on overdrive 
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Fig. 4-37. O il pum p 

l. Ma inshaff 
2. Eccentric 
3. Connecting rod 
4. Gudgeon p in Fig . 4-36. Re li ef va lve 

1. O-ring 
2. Cylinder 
3. Large p iston unit 
4. Spri ng 
5. Valve ba ll 
6. Channe l for oil pump 
7. Channe l to mainshaff 
8. End piece 

9. Spring 
10. Small piston unit 
11. Nozz le 
12. Channe l from 

controi valve 
13. Plug 
14. O-r ing 

5. Piston 
6. Cyl inder 
7. Ball 

8 9 10 11 12 13 

Fig. 4-38. Function with direct drive 

l. Nozzle 
2 . Channel, controi 

valve-relief valve 
3. Relief valve 
4. Pre-fi Iter 
5. Oil sump 
6. Oil pump 
7. Fine filter 
8. Gearbox mainshaft 

9. Eccentric 
10. Channel, relief valve -

mainshaff 
11. Piston 
12. Channel, oil pump - hydraulic 

cylinder - controi and relief 
valves 

13. Controi valve and solenoid 

8. O-ring 
9. Valve seat 

10. Spring 
11. Plug 
12. O-ring 
13. Pre-filter 
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Fig. 4-39. Overdrive in funct ion 

The oil is drawn through the pre-filter by the plunger 

-pump and is conveyed under pressure through the 

fine filter. From. here the oil flows further through the 

hydraulic cylinders to the relief and controi valves. 

The controi valve is c10sed and the large piston of 

the rel,ief valve is in its lower position. This off-Ioads 

the springiS so that only a low pressure is required 

to press down the small piston of the relief valve. 

Oil then f10ws past the small piston out into the 

channel to the moinshaft. 

When the overdrive is eng,ag'ed, the controi valve is 

displaced and oil flows through the oilway and 

operates the large piston of the relief valve. This is 

then moved upwards and causes the springs, to ten

sion. The more the springs tension the greater the 

force is required to press down the small piston, this 

causing the hydraulic pressure to rise. The pistons are 

thereby displa.ced in the hydraulic cylinders, the c1utch 

sl,iding member is pulled forwards and contact mode 

with the brake ring. 

With disengagement of the overdrive, the connec

tion between channels12 and 2 is c1osed. Instead, the 

connection between channel 2 and the sump is opened. 

This permits oil under the large piston of the relief 

valve to flow out into the sump, the, pressure in the 

system drops and direct drive is eng'aged. Becaus,e of 

the orifice nozzle in the channel and owingl to a suit

ab le balancing of the spring force, a cerfain time 

p'a'sses for the p'iston of the relief valve to move from 

one outer position to the other. This time is so adapt

ed that a smooth engagement occurs without any 

slipping of gears. 

Oil pas,sing the small piston of the relief va,lve is 

conveyed through the ch a nnel and a drilling in the 

mainshaft to the uni-directional c1utch and the needle 

bearing shaft. Thereafter the oil is caught up by a 

plate and le ad via the planet gear back to the g;ear

box housing, see Fig. 4-40. 

Fig. 4-40. Lubricating system 
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2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 22 23 

36 35 34 33 32 31 30 29 28 27 26 25 24 

Fig. 4-41. Overdrive 

1. Output shaH support bearing 17. Thrust washer 34. Small piston 
2. Thrust bearing retainer 18. Speedometer driving gear 35. Base plate 
3. Sunwheel 19. Spacer 36. Check valve for oil pump 
4. Clutch sliding member 20. Ball bearing 37. Pump cylinder 
5. Brake ring 21 . Output shaH 38. Magnet 
6. Clutch member outer lining 22. Oil seal 39. Pre-filter 
7. Planet gear 23. Coupling flange 40. Fi ne fi Her 
8. Needle bearing 24. Rear casing 41. Pump plunger 
9. Sh aH 25. Solenoid 42. Connecti ng rod 

10. Planet carrier 26 . Piston seal 43. Front casi ng 
11. Oil thrower 27. Piston 44. Input shaft 
12. Uni-directional clutch 28. Operating valve (gearbox mainshaft) 

rollers 29. Orifice nozzle 45. Eccentric 
13. Uni-directional clutch 30. Cylinder top 46. Bridge piece 
14. Oil trap 31. Cyl i nder 47. Spring 
15. Ball bearing 32. Spring 
16. Bush 33. Large piston 
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REPAI R I NSTRUCTIONS 
WORK WHICH CAN BE CARRIED OUT 
WITH THE OVERDRIVE INSTALLED 
CHECKING THE OIL PRESSURE 

The oi l pressure can be su itab ly checked when driv

ing on test rollers or on o motorway. The check can 

a lso be made with the vehicle jacked up but this 

shou ld be avoided for reason of safety. 

Checking is as fol lows: 

1. Remove the p lug unde,r the operation valve a,nd 

connect the pressure gauge SYO 2834, see Fig. 

4-42. 

2. Read off the pressure when drivingi on direct drive 

at about 40 km.p.h. (25 m.p.h .). The pressure shou ld 

then be about 1.5 kg!cm~ (21 Ib./sq.in.). 

3. Eng!age the overdrive and check that the pressure 

rises to 36-39 kg/cm2 (510-550 Ib.jsq. in. ). 

4. Disengage the overdrive and check the time for 

the pressure to drop to 1.5 kg/cm2 (21 Ib./sq.in.). 

This time must not exceed 3 seconds. 

REPLACING THE SOLENOlD 
AND OPERATING VALVE 

The solenoid and operating valve are integrally built 

as one unit, which is re ploced complete. For removing 

and fitting, use a 25 mm (1 If) fixed spanner. Use a new 

seal and O-rings when fitting. The tightening torque 

shoul,d be 4.2-5.5 kgm, (30-40 Iq.ft.). 

CHECKING AND REPLACING THE RELIEF VALVE 

l. Remove the base plate and the pre-filter. Collect 

the oil in an oil container. Warning. If the vehicle 

has been driven recently, the oil may be hot and 

cause damage if it comes into contact with your 

skin. 

2. Remove the plug l under the relief valve with tool 

SYO 2836, se~ Fig. 4-43. PuU out the large piston 

SVO 2834 

Fig. 4-42. Checking the oil pressure 

of the re lief valve, the n th e spring and spring 

retainer. Even the low-pressure spring will also be 

included in the removal. Then pull out the small 

piston with its spring and spring retainer, olso the 

cylin der and end washer. Use a pair of pl ie'rs 

w ith narrow jaws for the piston unit and a loop, 

see Fig. 4-44, for the cylinder and washer. 

3. Wash all. the parts in white spirit and b low them 

dry with compressed air. Check them carefully 

for wear and damage. The pistons shou ld run 

easily in their cy li nders. Fau lty parts must be re

placed. N.B. The fol,lowing units are available, as 

spare parts: End washer, cylinde r" the sma,11 piston, 

adjuster washer, low-pressure spring, large piston, 

p lug and the O-rings. 

Fig. 4-43. Removing the plug 
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Fig. 4-44. Removing the relief valve 
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Fig. 4-45. Blowing the orifice nozzle clean 
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4. Befo re fittin g th e parts of the re lief va lve, it ma y 

be suita ble to b low th e orifice nozzle clean w ith 

compressed ai r, see Fig. 4-45. 

5. Fit the new O-rin gs on th e e nd washer, cylinde r 

and plug. Lubri ca,te the parts with oi/. The n install 

them in the following orde r : End washer, cylinder, 

small piston, low-pressure sprinm large. piston and 

plug. Tighten the plug' to a torque of 2.2 kgm 

(16 Ib.ft.). 

6. Fit the pre-fil.ter and base plate with a new gasket. 

Make sure that the magnet is in position on the 

base plate. Fill with oi/. 

CLEANING THE ORIFICE NOllLE 

The orifice nozzle is accessible affer the cylinder of 

the re·lief valve has been removed accordingl to 

above. Blow the orifice nozzle clean with compressed 

air, see Fig .. 4-45. 

CHECKING AND REPLACING THE CHECK VALVE 

l . Remove the base plate and pre-filter. Collect the 

oil in an oil container. Warning. If the vehicle 

has been recently driven, the oil may be hot and 

cause damage if contact is made with your skin. 

2. Remove the plug' with tool SYO 2836. Take out 

the non-return valve spring, non-return ball and 

non-return body. 

3. Clean all the parts in white spirit and blow them 

dry with compressed air. Check the parts for 

damage and wear. Replace faulty parts. 

4. Fit a new O-ring on to the plug and then re-fit 

the non-return body, ball, spring and plug. Tighten 

the plugl to a torque of 2.2 kgm (16 Ib.ft.). 
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Fig. 4-46. Fine filter 

l . Filler 2. Seal 3. Plug 
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5. Re-fit the p re-f ilter a.nd base p late toglether with 

a new g'as ket. Do not forge t the mag net on the 

bo ttom p la te. Fill with oi/. 

CLEANING THE FILTER 

l. Remove' the base plate. and the pre-filter. Collect 

the oil in an oil container. Warning. If the vehicle 

has been recently driven, the oil may be hot and 

cause damage if contact is made with your skin. 

2. Remove the plug and take out the seal and fine 

filter, see Fig. 4-46. 

3. Cle·an all the parts iii white spi rit. Then blow them 

dry with compressed air. 

4. Fit the fine filter, a new seal and the plug. Tighte" 

the plug' to a torque of 2.2 kgm (16 Ib.ft.). 

5. Re-fit the pre-filter and the base plate with a new 

gasket. Make sure that the magnet is in position 

on the base plate. Fill with oi/. 

REMOVIN,G THE OVERDRIVE 

To facilitate removal, the vehicle should first be driven 

with the overdrive engaged and then with it disen

gaged with the clutch pedal depressed. The last-me n

tioned is important in order to avoid torsionai tensions 

in the shaft between the planet carrie,r and uni-direc

tional clutch. Any stresses will disappear even if oil 

with pressure of 20-25 kg/cm2 (284-335 Ib./sq.in.) is 

connected to the output at the operatin9 valve. The 

overdrive is englaged and di se,ngagoed with this pres

sure. 

Remova,1 is. as follows: 

l. Carry out operations 1- 5 under "Removing" in 

Group 53 a. 

2. Disconnect the cables to the solenoid. 



3. Unscrew the bo lts holding the overdrive unit to 

the intermed iate f lange. Pull the overdrive straight 

o ut backwards unt il it goes free from the gear

box ma ins haft. 

DISMANTLING THE OVERIDRIVE 
Maximum cleanl,iness must be, observed whe n work

in g w ith the overd rive unit. Befo re the d ismanHin g, 

clean the ou tside of the uni t thoro ug hl y. Then f irst 

d ismantl e the ma i n pa rts as fo ll ows : 

1. Place the ove rdrive verti ca ll y in a vice provided 

w ith coppe r jaws. Remove the so leno id and 

operatin g va lve. 

2. Bend down the locking tab, unscrew and rem ove 

the nuts for the piston bridge p ieces. Remove the 

bridge pieces. 

3. Unscrew nu ts ho ld in g the brake ring, front and 

rear casin gl. Loose n the nuts succel5s ive ly a ll ro un d 

in order to a,vo id a ny d istortion from the springs. 

Lift off the front casing and brake ring, see Fig. 

4-47. 

4. Tap loose the brake rin g from the front cas ing 

with the he lp of a copper d rift a nd ha mme r. 

5. Remove th e springls for the dutch sliding me mbe r. 

Lift out the clutch slidring membe r comple te with 

thrust bearing and sunwhee l. 

6. Lift out the planet g'ear carrie r complete. 

REMOVING THE FRONT CASING 

1. Place the casing with the front side downwards 

on a bench. Connect compressed a'ir to the hole 

for the operating valve and blow out the pistons. 

2. Disconnect the base plate and remove the pre~ 

fil,ter. Then remove the plugs and take out the 

parts for the respective fine filter, re,lief valve and 

pump check valve. See olso under the heading 

"Work which can be carried out with the over

drive ins.faned". 

Fig , 4-47. Dismantling the overdrive 
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3. Press down and pull out the pump cy,linder. Then 

take out the connecting rod and pump plunger. 

DISMANTLING THE CLUTCH UNIT 

1. Remove the circlip for the sunwhee l. Pull out th e 

sunwheel backwards. 

2. Remove the inner circlip for the bearing. Hold 

the bearing body and tap loose the clutch sl.iding 

member w ith a rubber ma ll et. 

3. Remove the o uter circ lip and press the be aring' 

o ut of the bearing, ho using. 

DISMANTLING THE REAR CASING 

1. Re move the bo lt and pu ll out th e, retainer, the 

bush and the speedometer pinion. 

2. Remove the nut and pu ll off th e flange with 

pu ller SYO 2261. Place the housing in a press 

and press o ut the o utput shaft. 

3. Remove the spacer, the speedometer driving g,ear. 

Pu ll out the bearingl on the output shaft, su itab ly 

wi th a so-ca lled knife extratfor. The rear bearing 

a nd o il, sea l are p ressed o ut of the ho usin g with 

d ri ft SYO 1797 a nd ha nd le SYO 1801 . 

4. Re move th e circlip a nd the oil thrower, which 

hold the uni-directional clutch on the output shaft. 

Lift out th e uni-directional clutch compone nts. 

Remove the thrust washer. If necessary pull th e 

bush on the output shaft out with puller SYO 

2423, see Fig'. 4-48. 

INISPECTING THE OVBRDRIVE 
Before inspecting" clean all the parts in white sp~rit 

and then blow them dry with compressed a,ir. Pay 

particular attention to the cleaning of the filters and 

Fig. 4-48. Removing the bush, output shaft 

1. Puller SVO 2423 
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all the oi lways. Check that the orifice nozz le in the 

channe l between the relief and operating, valves is 

dean. If it is not possib le to blow the nozzle dean, 

it can be cleaned with a pointed wooden stick or 

such li ke. Hard objects must not be used since this 

can a lter the graduation. 

Check a lso tha t the groove inside, the ring gear on 

the o utp ut shaft is prope rl y cleaned. Di ,t co ll ects here 

due to the cen,trifugla l force. After clean ing, check all 

the parts carefully for wear, cracks or other damage. 

Pay particu l-ar attention to the fo ll owing: 

Check the so lenoid 'If ith the he,lp of a 12 vo lt battery 

and an ammeter. Current consumption shou ld be 

about 2 amperes. Check the movement of the valve 

during engogement and disengagemen.f. 

Check to make sure that the f il ters are not damaged. 

Also check the pistons of the hydra ul ic system for 

abrasion and wear. Check the va lves for wear. Make 

sure that a ll the sp ri ngs are not damaged. Check all 

the gears a nd ba ll bearing's for cracks and wear. 

Make sure that the b ush on the sunwhee l is n-ot worn. 

W ith rep lace ment, change the sunwheel complete 

with" b ush-o The bush must be concentric with the gear 

whee l, a nd thi s is d ifficul t to brin g about outside a 

workshop. 

Chec k the bra-ke ring for abrasion, cracks or we·ar. 

Check to make sure that the linings on the clutch 

sliding member are not burnt or worn. 

ASSEM,BUNG THE OVERDRIVE 
Use new gaskets, O-rings, lock washer and seals whe n 

assembling,. Observe maximum cleanliness since the 

hydraulic system is sensitive to impurities. 
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Fi g . 4·49. Fitting the bush, output sh af t 

1. Drift SVO 2417 
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Fig. 4·50. Fitting the output shaft 

ASSEMBLlNG THE REAR CASING 

l. Push the b ush o n to th e o utp ut shaft with drift 

SYO 241 7, see Fig. 4-49. Press th e fron t bea ring 

to the output sha ft with drift SYO 241 2. 
2. Press the rear be-aring on to th e rear casin,g se c

tion with drift SYO 2412. 
3. Pla<::e a wooden block under the output as- sup

port. Fi t the speedome ter driving' g:ear and spacer. 

Press on the rear casin g: with drift SYO 241 2, see 

Fig. 4-50. 
4. Press in the oil seal with drift SYO 2412. Fit the 

coupling flang1e, the washer and nut. Tighten the 

nut to a torque of 11 - 14 kgm (80-100 Ib.ft.). 

VOLVO 

Fig . 4·51. Assembling the uni·di rectional clutch, I 24688 

l . Spring 2. Cage 3. Uni·directional clutch hub 
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Fig. 4-52. Assembling the uni-directional c1utch, II 

1. Key 

l 

5. Assemble the uni-directional clutch, spring and 

roller cage, see Fig. 4-51. Turn the roller cage 

clockwise as far as it will go and lock it in this 

position with a' key as shown in Figl. 4-52. Place 

in the rollers. Tie a piece of rubber band or strin'g 

round the rol.lers. 

6. Fit the thrust washer and then the uni-directional 

clutch in position on the output shaft, see Figl. 

4-53. Fit the oil thrower and instaH the circlip, see, 

Fig. 4-54. 

7. Fit the speedometer pinion and bvsh. Fit the re

tainer and bolt. 

8. Place the planet carrier complete with pl,anet gear 

in position . on the output shaft. Guide up the 

splines into the planet carrier and uni-directional 

clutch with drift SYO 2835, Fig. 4-55. 

ASSEMBLlNG THE CLUTCH UNIT 

1. Press the ball bearing into the retainer and fit the 

circlip. 

Fig. 4-53. FiHing the uni-directional c1utch 

Fig. 4-54. Fitting the oil thrower 

1. Oil thrower plate 2. Circlip 
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2. Fit the bolts on the bea,ring retainer. Then press 

the hearing with retainer on to the clutch sliding 

member. Fit the circlip. 

3. Fit the sunwheel on to the clutch sliding member. 

Fit the circlip. 

4. Install the clutch unit in position on the output 

shaft. Fit the four thrust spring's on to the bolts. 

Fig. 4-55. Fitting the planet gear 
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Fig. 4-56. Fitting the fine filter, oil pump check 
valve and re li ef valve 

ASSEMBLlNG AND FITTING FRONT CASING 

l . Fit the fine filter. Also fit the relief valve parts 

in the following order: End washer, cylinder, 

small piston, low-pressure spring, I,arge piston 

and plug, see Fig. 4-56. 

2. Place the connecting rod and pump plunger in 

position in the cosi ng. Then push in the cylinder. 

After that fit the non- return body, non-return ball, 

spring and plug. 

3. Tighten the plugs for the fine filter, relief valve 

and pump check valve with torque wrench and 

tool SYO 2836. The tightening torque is 2.2 kgm 

(16 Ib.ft.). Fit the pre-filter, magnet, g,asket and 

base pla1te. 
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Fig. 4-57. Fitting the front casing 

4. Fit the operating pistons in their cy/.inders. 
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5. Install the brake ring on the front casing. Place 

the front casing on the rear one. Fit wa~hers and 

nuts, see Fig. 4-57. Note that both the copper 

washers should be fitted on the upper bolts. Tigh

ten the bolts a little at a time until they are tigh

tened even ly all around. 

6. Fil" both the thrust washers. Tighten and lock the 

nuts. Fit the operating valve and solenoid. 

FITTINtG THE OVERDIUVE 
Fitting the overdrive is in reverse order to removal. 

Fill with oi/. Check the oil in the gearbox after the 

vehicle has been driven 10-15 km (6-9 miles). 



GIROUP 45 

PROPE LLE R SHAFT 

TOOLS 
SYO 2846 Special socket for propeller shaft bolts 

DESCRI PTION 

Fig. 4-58. Propeller shaft with support bearing 

1. Flange on gearbox 
2. Front universal joint 
3. Front section of propeller shaft 
4. Support bearing 

The propelter shaft is of the divided, tubular type, 

see Fig. 4-58. The rea·r end of the front section of the 

propeller shoft is in the form of a splined sleeve. In 

this there is a splined shaft which also forms one of 

the yokes on the intermediate universa·1 joint. The 

rear end of the front section of the propeller shaft 

is carried in a ball bearing. The ball bearing is con

tained in Q rubber bearing, housing, which is a·ttached 

to the propell.er shoft tunnel with a cover, see Fig .. 

4-59. The propeller shoft is fitted with three universal 

joints. Em:h joint consists of a spider with four ground 

frunnions carried in flange yokes by means of needle 

bearings. 

5. Intermediate universal joint 
6. Rear propeller shaft 
7. Rear universal joint 
8. Flange on rear axle 

Fig. 4·59. Support bearing 

1. Dust cover 7. Rear secfion 
2. Ball bearing of propeller shaH 
3. Rubber housing 8. Rubber cover 
4. Dust cover 9. Cover 
5. Nut 10. Front section 
6. Floor tunnel of propeller shaft 
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REPAI R I NSTRUCTIONS 
REPLACING THE SUPPO·RT BEARING 
l. Jack up the vehicle. Slacken the propeller shaft 

from the rear axle flange. Bend back the lock 

washer and unscrew the nut at the sliding joint. 

Pull out the propeller shaft to the rear. 

2. Loosen the cover for the support bearing. Pu ll off 

the support bearing comp lete. 

3. Press the old bearing out of the rubber housing. 

Fit the new bearing. 

4. Fit the support bearing and the other parts in 

the reverse order to removal. If the splined joint 

appears dry, lubricate it with grease mixed with 

molybdenum disulphide. 

REMOVING 
Jack up the vehicle. Slacken the propeller shaft from 

the gearbox and rear axle flanges. The bolts can be 

loosened by an air impact wrench and specia l socket 

SYO 2846, see Fig. 4-60. Loosen the cover for the 

support bearing and take down the propeller shaft 

complete. 

VOLVO 
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Fig. 4-61. Removing the snap r ing 
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DISMANTLING 

DISMANTLING THE PROPELLER SHAFT 

l. Bend back the lock washer and unscrew the nut 

for the support bearing.. Remove the rear section 

of the propeller shaft. Pull off the support bear

Ing. 

2. Remove the support bearing· from the housing. 

DISMANTLING THE UNIVERSAL JOINTS 

l . Remove the snap rings securing; the needle bear

ing·s in the yokes, see Fig. 4-61. 

2. Secure the shaft in a vice so that the universal 

joint co mes as near as possible to the vice jaws. 

Remember tflOt the propeller shaft is tubular and 

can easily be deformed. 

3. With a hammer and meta I punch drive the spider 

as far as it will go in one diredion. The needle 

bearing will then come about half way out. 

4. Then drive the spider as far as it will go in the 

opposite direction, see Fig. 4-62. 

Fig. 4-62. Removing the spider, I 

Fig. 4-63. Removing the spider, II 
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5. Drive out one of the need le bearings with a thin 

metal punch. Remove the spider, see Fig. 4-63. 

Drive out the other need le beari ng. 

INSPECTING 
It is extremely important to ensure that the propeller 

shaft is straight. Since even minor damage on a pro

peller shaft can cause vibration, the inspection must 

be very thorough. The shaft should be set up between 

centres and checked along its entire length with an 

indicator g,auge while it is rotating. If it is out-of-true 

more than .25 mm (.010"), the shaft must be replaced. 

N.B. No attempt sh ou Id be made to straighten a 

damaged propeller shaft - discard and replace with 

a new one. 

Examine the support bearing! by pressing the bearing 

races against each other by hand and turning them 

in opposite directions. The bearing should run easily 

without binding at any point. If it does not, scrap the 

bearing and replace it with a new one. 

Check needle bearings and spiders. Worn or damaged 

parts should be replaced. 

ASSEMBLINiG 

ASSEMBLlNG THE UNIVERSAL JOINTS 

l. During possibly the fitting of the old needle bear

ings, check that they are filled with grease and 

that the rubber seals are not damaged. New bear

ings shou ld be half-filled with grease. 

Fig. 4·64. Fitting the spi der 

I 
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2. Insert the spider in the flang,e yoke. Push the spi

der over in one direction so far that the needle 

bearing can be fitted on to the trunnion, see Figl. 

4-64. Then press the needle bearing in so far that 

the snop ring can be fitted. Use a drift having a 

diameter slightly less than that of the needle 

bearing sleeve. 

3. Fit the other needle bearing and snap ring as 

ahove. The fitting of the spider in the other yoke 

should also be carried out in the same way as 

described in operation 2. 

FITTING 
Fitting is in reverse order to removal. 
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GROUP 46 

REAR AXLE 
TOOl S 

The following too ls are used for repair work on the rear ax le 

I t 
.>< 

:~ 

d • r801 1845 2261 2284 2393 

2597 2599 2600 

2839 2840 

2394 2404 

! ~ 
2709 2806 2837 

2844 

2843 

2483 

2845 . 

0, 
2595 

2838 

4030 
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Fig. 4·65. Special tools for the rear axle 

SYO 1801 Standard handle 18X2GC mm 
SYO 1845 Press tool for fitting flange 
SYO 2261 Puller for flange 
SYO 2284 Retainer for dial indicator for final drive adjustment 
SYO 2393 Measuring tool for pinion adjustment 
SYO 2394 Expander tool used for removing and fitting differential 
SYO 2404 Tool for fitting front pinion bearing. Used also when 

checking tooth mesh 
SYO 2483 Puller for differential carrier bearings 
SYO 2520 Stand, see Fig. 4·66 
SYO 2522 Fixture for rear axle (used together with stand SYO 

2520 for work on the final drive) 
SYO 2595 Adjusting rings for differential 
SYO 2597 Brake for crown wheel, used when checking tooth 

mesh 
SYO 2599 Drift for removing outer ring, front pinion bearing 
SYO 2600 Measuring fixture for adjusting rings 
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SYO 2601 Holder for expander tool SYO 2394 (fitted on tool) 
SYO 2709 Puller for drive shaft 
SYO 2714 Fixture for rear axle, used on garage jack fOT re-

moving and fitting rear axle, see Fig. 4-99 
SYO 2806 Tool for fitting oil seal at flange 
SYO 2837 Counterhold for flange 
SYO 2838 Press tool for removing and fi11ing bearing and circlip 

on drive shaft 
SYO 2839 Ring for fitting bearing and circlip on drive shaft. 

Used together with SYO 2838 
SYO 2840 Adjusting ring for pinion 
SYO 2841 Box spanner for adjusting ring SYO 2840 
SYO 2842 Sleeve for fitting inner ring, rear pinion bearing 
SYO 2843 Drift for removing outer ring, rear pinion bearing 
SYO 2844 Puller for rear pinion bearing 
SYO 2845 Press tool for fitting outer ring, pinion bearing 
SYO 4000 Puller for oil seal at flange 
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Fig. 4-66. Stand and fixture for rear axle 

DESCRI PTION 
. The rear axle is carried in two support a·rms. The 

supports arm.s are provided with a couple of robust 

bushes and are attached to the body. The rear axle 

housing is attached to the support arms with levers. 

In order to take up the rear axle torque, there are 

two torque rods attoched to the drive shaft tubular 

covers and to the body. A track bar prevents the body 

and rear axle ·from moving sideways in relation to 

each other. The design of the rear aXlle is shown in 

IIlustmtion 4 D. 

The final drive is of the hypoid type, that is to say, 

the drive pinion lies below the centre of t<he crown 

wheel. It consists of the drive, pinion, crown wheel 

and differential ge,ars. The gear backlash and differ

ential carrier bearing tension are adjusted by means 

of shims inside the differential carrier bearingoS. 

T.he differentioJ carrier and the crown wheel, are jour

nalled in the final d.rive housingl by means of two 

taper roller bearings. The crown wheel is bolted to 

the differential carrier. The differential gears them-

sel ves in the differentia l carrie r consist of two bevel 

pinions on a trunnion and two side gea.rs in whieh 

drive shafts are earried by means of internai splines. 

The differential gears are journalled so that they can 

rotate and permit the drive shafts to rota.te a.t dif

ferent speeds when the ear is being driven. round 

bends. There is a thrust washer under eaeh of the 

differential gears. 

The drive pinion is carried in taper roller bearings. 

The axial location of the drive pinion relative to the 

crown wheel is adjusted by means of shims under the 

outer race of the rear pinion bearing. Applieation of 

the pinion bearings is by means of shims under the 

front pinion bearing inner ring. The outer end of each 

drive shaft is joumalled in a taper roller bearing. 

Bearing clearanee i~ not adjustable but is determined 

by the construction of the bearing', see Fig. 4-70. 

There a·re oil, sealson both sides of the drive shaft 

bearings. 
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REPAI R I NSTRU CTION S 
WORK WHICH CAN BE CARRIED OUT 
WITH THE REAR AXLE INSTALLED 
REPLACING BEARINGS AND 
DRIVE SHAFT OIL SEALS 

l. Jack up the vehicle and p lace b locks under the 

rear ax le. Remove the wheels. 

2. Disconnect the brake pipe from the brake ca li per. 

Slacken the bolts for the brake d isc and remove 

the disc. 

3. Slacken the bo lts for the thrust washer. These are 

slackened through the ho les in the drive shaft 

f lange. Pu ll out the drive shaft with pu ller SYO 

2709, see Fig. 4-67. 

4. Secure press tool, SYO 2838 in a vice. Secure the 

drive shaft to th e sp ind le p l.ate. Screw in the 

sp ind le so that the too l arms can be p laced 

aga inst the bearing, see Fig. 4-68. Screw out the 

spind le and press off the bearing and circl ip. 

Remove the oi l seal. 

Fig. 4-67. Removing the drive sh af t 

Fig. 4-68. Removing the drive shaft bearing 
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5. Fil! the space between the seal li ps on the new 

oil with grease. Then place it on the drive shaft. 

Fit the bearing and lock ring. Turn the bearing 

correctly, see Fig. 4-70. 

N.B. Always use a new lock ring . 

Place f itting ring SYO 2839 aga inst the bearing 

and the I.ock ringr. Close the too l arms and lock 

them round the f ittingl ring, see Fig. 4-69. Press 

on the bearing. and lock ring by screwing: in the 

sp indie. 

6. Grease the bearin g. Then fit the drive shaft. 

Tighten the bolts for the thrust washer to a tor

que of 5 kgm (36 Ib.ft.}. Fit the brake disc and 

bra·ke ca li per. Connect the brake li ne. Vent and 

ad just the brakes, see Part 5. 

7. Fit on the whee ls and whee l nuts. Lower the 

veh icle. Tighten the whee l nuts. 

Fig. 4-69. Fitting the drive shaft bearing 

Fig. 4-70. Drive shaft journalling 
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Fig. 4-71. Counterhold for flange 
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REPlACING THE PINlON Oll SEAl 

1. Disconnect the rear section of the propeller shaft 

from the flange on the pinion. Check for looseness 

of the pinion in its bearings. If there is looseness, 

this must be remedied before a new oil seal can 

be fitted. See the instructions under the heading 

"Assembling". 

2. Remove the nut for the flang,e. Use for this pur

pose tool SYO 2837, se·e Fig. 4-71. Pull the flange 

off with puller SYO 2261, see Fig. 4-72. Pull out 

the old oil seal with puller SYO 4030. 

3. Fit the new oil seal with tool SYO 2806. When 

fitting the oil sea~, lubricate the seal lips with 

grease. At the same time apply a layer of girease 

to the springi coi!. See Fig .. 4-73. This last-men

tioned measure is made to prevent the spring 

coil from jumping out during fitting. 

4. Press on the flange with the help of pre·ss tool 

SYO 1845, see Fig. 4-74. Fit the washer and nut. 

i-r-" 
i 

i ' SYO 
2261 '--;:::~-

Fig. 4-72. Removing the flange 
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Fig. 4-73. Fitting the oil seal 

1. Oil seal 2. Spring coil wilh grease coaling 

Fig. 4-74. Fitting the flange 

1. Press 1001 SYO 1845 

Fig. 4-75. Placing the block support 
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Tighten. the nut to a torque of 28-30 kgm (200-
220 Ib.ft. ). 

5. Connect the prope ller shaft section. 

REMOVING 

1. Place chocks in front of the front wheels. Slacke n 

the rear wheel nuts. Raise the rear e nd of the 

vehicle and .place blocks under in front of the 

rear jack attachments, see Fig. 4-75. Note that 

the blocks must not be placed at a point further 

than the dashed li ne indicated in the f igure. T a ke 

off the rea r wheels. 

2. Rep lace the li ft ing plate on the jack with f ixtu re 

SYO 2714 (compare with Fig. 4-99) and ra ise the 

rear ax le sli ghtly. SIaeken the upper a ttachin g 

bolts for the shock absorbers. Disconnect the 

handbrake wires from the levers and braekets on 

th e bra ke backing plates. Use for this purpose a 

sp rin g fixture, see Part 5. 

3. Disconnect the propeller shoft sectio n from the 

flangle o n the pinion. Remove the bra ke pipe 

union from the rear ax.le casing. 

4. Loosen the front attach ing bolts for the support 

arms about 1 tum. Unscrew the rear bolts for the 

torque rods. Loosen the track bar from the bracket 

on the rear axle casing. -Remove the lower attach

ing bolts for the springs. 

5. Lowe'r the jack until the support arms release 

from the spring. SI.acken the bolts securing the 

rear axle casing to the support arms. Lower the 

jack and pull the rear axle forwards. 

1. Place the rear axle in fixture SYO 2522. The rear 

axle is placed with the underside of the drive 

Fig. 4-76. AJignment marking on cap and carrier 
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fac ing inwards to the fiX/ture support, when the 

pinion is pointing downwards. Remove the brake 

pipes. 

2. Release the bolts for the brake backing plates 

a nd bra ke shoe retainers. They are slacke ned 

throug1h the ho les in the drive shaft flanges. Pu ll 

out the drive shafts with puller SYO 2709, see 

Figl. 4-67. 

3. Remove the inspection cover. 

4. If the fina l d rive is being reconditioned because 

of noise, the mesh pattern should be checked 

before di sma ntling. takes place, as this might assist 

in locating the fau lt. Before carrying this o ut, 

cl ea n th e teeth so that no misfeading mesh pat

tern is obtained. 

5. Check the a lignment markings on the cap and 

carrier, see Fig. 4-76. If there are no markings, or 

if they are difficul t to see, mark one side with 

a punch. Remove the caps. 

6. Fit too l SYO 2394 in the ·holes in the drive pinion 

carrie r as shown in Fig. 4-77. Fit the tool with 

retainers SYO 2601. Tension the tool until it f its 

exactly in the holes in the carrier. Then tension 

the bolt a furth e r ~3Y2 tums. lift out the d iffe r

ential carrier with crown wheel. T 001 SYO 2337 
can be used for th is pu'rpose. 

7. Tum the final drive and let the oil run out into a 

container. Use tool SYO 2837 as a counterhold 

for this purpose, see Fig. 4-71 . Pull off the flange 

with puller SYO 2261, see Fig. 4-72. Press' out the 

pinion. 

8. Drive out the front pinion bearing, the washer 

and the oil seal with standard handle SYO 1801 
and drift 2599. 

9. If necessary, drive out the reor bearing outer ring 

out of position, see Fig. 4-78. Use standard handle 

SYO 1801 and drift SYO 2843. 

10. Glean the gasket. File off all burr on the surface 

on which the indicator retaine r SYO 2284 will 

sI ide. 

Fig. 4-77. Expanding the drive pinion ca rrier 
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Fig. 4-78. Removing the rear pinion bearing race 

l. Removing drift SYO 2843 

11. If necessary, pull off the rear bearin g, from the 

pinion with pu ller SVO 2844, see Fig. 4-79. The 

pul/er is fitted in the fo llowing way (see Fig .. 4-80): 

Move the puller down over the rolle rs a nd press 

down the lock ring. Then pull up the puller with 

the bolt until the rollers lie flush with with the edge 

of the inner face and the edge on th e pulle r. T ap 

out the lock ring with a hammer. 

DISMANTLI,NG THE DIFFERENTIAL 
1. Release the ring gear bolts and rem ove the crown 

wheel. 

2. Drive out the lock pin, see Fig. 4-81, and then the 

shaft for the differential gears. T ake out the 

differential geers and the thrust washers. 

3. PuJl off the differential carrier bearings with puller 

SVO 2483, see Fig. 4-82. T ake care of the shims. 

I NSPECTING 
First dean all the parts thoroughly. Check the bear

ing races and bea-rings. The races, rollers or roller 

retainers must not be scratched or damagled. All 

Fig. 4-79. Removing the rear pinion bearing 

1. Puller SYO 2844 
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3 

Fig. 4-80. Puller fiHed 

1. Puller is pressed down over the rollers 
2. Ro llers are pulled up 
3. lock ring knocked secu rely into position 

Fig. 4-81. Removing the lock pin 

l 
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Fig. 4-82. Removing the differential carrier bearings' 

1. Puller SYO 2483 

damaged bearings and bearing races shou ld be re

placed. 

!'fote that both parts of the outer ring for the drive 

shaft bearinglS are stuck together with new bearings. 

This adhesion may loosen after drivingi for some time, 

but it does not influence the usability of the bearing. 

Check both the pinion drive and crown wheel care

fully for damage to the teeth. The most damage is 

seiz ing g'ear teeth. This is caused by incorrect running

in, wrong oi l, insufficient tooth flank or faulty tooth 

contad. If the cause of the seizing is not remedied 

at an early stage, the entire gear wheel can be 

damaged. 

The differential g,ears should a lso be examined for 

damage to the teeth. They should be fittedin a dean 

and dry condition in the differe ntial carrier together 

with the shaft and thrust washers. Play should then 

be checked by means of marking blue behind both 

the differential side g'ears. If the playexceeds .06 mm 

(.0024"), when the g,ears have been rotated to maxi

mum play, repl.ace with thicker washers. These are 

available in sizes .78 mm, .86 mm and .94 mm (.031, 
. 034 and .038"}. 
Check also to see whether the cylindrical part of the 

flange which goes into the oil seal is worn or scrat

ched. If this is the case, replace the flange together 

with the oil sea!. 

The pinion nut is provided with a slit for locking. In 

time this slit loses its locking effectiveness. For this 

reason, the nut should be replaced if it has been 

removed a couple of times. The washer under the 

nut should also be replaced if it has become de

formed. 

Check the 'oil seals and replace them if they are 

damaged or worn. 

Make sure that there are no cracks in the rear ca s-
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Fig. 4-83. Fitting the differential gear 

inge Check that the brackets for the support arms and 

track rod are intact. 

Inspect the drive shafts. Drive shafts which are 

warped or damaged in a ny other way should be 

repla,ced with new ones. 

Exa min e the oil seals and replace them if they are 

damaged or worn. 

Check the rear axle casing for cracks. Check that the 

brackets for the support arms and track rod are not 

damaged. 

ASSEMBLlNrG 
ASSEMBLlNG THE DIFFERENTIAL 

l. Place the differential side gears together with the 

thrust washers in the differential carrier. Then 

"ro"" in both the differential pinion simultaneously 

with the dished thrust washers, see Fig. 4-83. 
2. Drive in the shaft. Check the differential. If there 

is any p lay, fit new thrust washers. Fit the lock 

pin . 

3. Fit the crown wheel. Make sure that the contact 

surfaces are dean and without any burr. Tighten 

the bolts to a torque of 6.5-9.0 kgm (47-65 
Ib.ft.). 

FITTING THE PINlON 

1. Clean the marking surface on the pinion with ex

tremely fine emery doth. Fit the adjusting, ring 

SVO 2847 and tool SVO 2841 on the pinion, see 

Fig. 4-84. Place the pinion in the carrier, see Fig. 

4-86, and secure ' the adjusting ring by screwing 

in the lock screw. 

2. The pinion should have a certain nominal measure-
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Fig. 4-84. Adjusting ring and tool for pinion location 103 264 

ment (A, Fig. 4-85) to the centre li ne of the crown 

wheel. Due to tolerances in the manufacturing, 

there are deviations from the nom ina l measure

me nt. This is ind icoted o n the g,ro und surfaces o n 

the pinio n w ith a fi g ure provided with a p lus o r 

minus sig n. If there is a p lus sign in f ro nt of the 

fig ure, the nomin a l measureme nt sho uld be in

creased, a nd if the sig n is minus, the no min a l 

measure me nt sho uld be decreased. The fi g ure 

indicate d on the pinion shows th e deviation in 

thousandth s of a n inch. 

Convertion table, inches to millimetres 

inches 

.001 

.002 

.003 

.004 

.005 

. 006 

.007 

. 008 

.009 

millimetres 

.025 

.051 

.076 

.102 

.127 

.152 

.178 

.203 

.229 

Fig. 4·85. Pinion location 

A. Nominal measuremenf 

Fig. 4-86. Locating the measuring tools 

To check the locatio n of the pinion, use a dia l 

ind icator, ind icator reta iner SYO 2284 and a 

measuring too l SYO 2393, w hich consists of two 

parts: a pinion gauge and an ad justing jig. 

Checkin g is a s follows: 

Place the pinion gouge o n the ground surface of 

the pinion and th e adjusting jig in the diffe re ntial 

bearing positions as shown in Fig. 4-86. Place the 

indicator retainer on the drive pinion carrier and 

zero-set the gauge against flhe adjusting, jig, 

see Fig. 4-87 . .!.l -hen move the indicator retainer 

over so that the indicator comes against the pinion 

gauge, see Fig. 4-88. If the pinion is marked O, 
the odjusting jig and pinion gauge should be at 

the same height; if the pinion is marked - , the 

pinion g·auge shoul,d be higher than the adjusting . 

jig,; and if it is marked +, the pinion gauge should 

be lower than the adjusting jig with correct setting . 

The setting is adjusted by turning the cam on the 

pinion until the g,auge dia I shows the correct 

value according to the marking. Then lock the 

Fig. 4-87. Zero-setting the indicator 
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Fig. 4·88. Measuring the pinion location 
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adjusting ring with the lock screw. Remove the 

mea·suring gauge and pinion. 

3. Place the rear pinion bearing complete with the 

o uter ring in measuring fixture SVO 2600. Put o n 

the plate, spring a nd nut. Turn the nut with the 

fla t side facing upwards. The plate, and thereby 

the bearin g., is turned forwards and backwards 

several times so that the ro llers take up the cor

rect position. Place the ad justing ring in the 

measuring fixture a s shown in Fig. 4-89. Use re

tainer SVO 2284 and d ial indicator, p lace the 

measuring point of the indicator opposite the 

adjusting ring and zero-set the indicator. Then 

set the pointer of the indicator to the outer ring 

of the bearing. The dial indicator now shows 

directly the thickness the shims should have. 

Measure the shims for the correct thickness with 

a micrometer, see Fig. 4-90. N.B. It is almost im~ 

possible to obtain a shim with exactly the correct 

thickness. However, they m.ust not be .03 mm 

(.OO12") thicker than the measured value, but up to 

.08 mm (.OO32"} thinner. 

Fig. 4·89. Determining the shim thickness 

l. Adjusting ring 2. Dial indicator 3. Bearing, complete 

4: 34 

Fig. 4·90. Measuring the shim 
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4. Press the rear bearing on the pIn lon with · sleeve 

SVO 2842, see Fig. 4-91. Fit the measured shims 

a nd press in both the o uter rings of the bearings 

with too l SVO 2845, see Fig. 4-92. 
5. Inse rt the pinion in the casing and fit on three .75 

mm (.03") 1hick shims and the front pinion bearing. 

Fit tool SVO 2404 a nd press tool SVO 1845 on the 

front e nd of the pinion e nd pull in the pinion, see 

Fig. 4·93. Apply the nut tightener until it must press 

the pinion forwards so tha t it does not strike 

ag.ainst the bearing positions. 

6. Replace press tool SVO 1845 with a w{]sher and 

nut. Tighten the nut to a torque of 28-30 kgm 

(200- 220 Ib.ft.). Fit on the pinion gauge and the 

Fig. 4·91. Fitting the rea r pinion bearing 

. l. Fi1ting sleeve SYO 2842 
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Fig. 4-92. Fitting the bearing rings 

1. Press fool SVD 2845 

dial indicator retainer. Pull down the pinion while 

turning it forwards end backwerds et the same 

time. Zero-set the indicator. Then press the pinion 

upwards, tuming it et the same time forwards and 

backwards. Read off lihe dearance. 

7. Remove the pinion. Remove the shims correspond

ing to the measured deeronce + .07 mm (.003"). 

Re-fit the pinion. 

8. Then check the pinion bear~ng fit with the torque 

gauge. The torque g,auge should show 6-11 kgcm 

{5.20-9.55 Ib.in.} for used hearings and 11-23 

kg cm (9.55-20 Ib.in.) for new bearings when the 

pinion rotates. 

Often an alteration in the thickness of the shims 

is required because of the tolerances which must 

be present. 

9. Check the locating of the pinion with the dial 

indicator, retainer SYO 2284 and measuring tool 

SYO 2393, see also operation 2. 

FITTING THE DIFFERENTIA'L 

l. Lubricate the inside of the adjusting rings SYO 

2595 and put them on the d,ifferential carrier. The 

ring with the black-oxidiz,ed adjusting ring, should 

be placed on the crowrn wheel side. Also lubri

cate the bearing, location in the carrier. Place the 

differential cOf'rier and jihe edjustin'g. rings in the 

final drive housing, see Fig. 4-94. Use the dial 

indicator and adjust in the dngs so that the cor

reet tooth flank clearanc'e .1~.20 mm (.005-

Fig. 4·93. Fitting the pinion 
VOLVO 
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.008") is obtained. Tighten the lock screws in the 

adjusting rings. 

2. Fit on brake tool SYO 2597 as shown in Fig. 4-95. 

Apply marking blue to several teeth at three points 

on the crown wheel. This con serve as a check on 

the crown wheel for possible warping,. Rotate the 

pinion 10-12 turns in both direetions and check 

the mesh marking pa·ttern. With correct tooth 

mesh, the mesh marking pattern should be hmi"' 
zonta"y in the middle of the tooth but somewhat 

nearer to the toe than the heel. The patterns on 

the reverse side and driving side should coincide 

with each other, see Fig. 4-96. If the patferns do 

not coincide, the pinion location must be adjusted 

Fig. 4-94. Adjusting rings for differential 

l. Adjusting rings SVO 2595 
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Fig. 4-95. Brake tool for diHerential 

before assembling is continued. If the patterns lie 

too far towards the heel on the driving side and 

too far towards the toe on the reverse side, see 

Fig. 4-97, the pinion should be moved inwards. If 

the mesh patterns lie too far towards the toe on 

the driving side and too far towards the heel on 

the reverse side, see Fig. 4-98, the pinion should 

be moved outwards. Note that the patterns will 

lie somewhat nearer the toe when the adjusting 

rings are fitted than when the bearing's are in

stalled. 

3. When the correct tooth flank clearance and mesh 

pattern are obtained, remove the differential and 

adjusting ring. Then place the centre washer on 

the measuring fixture. Fit abearing into the 

measuring fixture, olso the plate, spring, and nut. 

Fit the nut with the flat side facing downwards. 

Toe 

Reverse side 

Heel 

Fig. 4-96. Correct tooth contact 
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Fig. 4-97. Faulty tooth contact 

Rotate the plate forwards and backwards severa l 

times. Put on the dial indicator and retainer SYO 

2284. lero-set the indicator to the adjusting, ring 

and then place the measuring point 'facing the 

bearing, see Fig .. 4-89. Read off the indicator. With 

a micrometer measure the shims, the total thick

ness of which corresponds to the read-off value 

+ .07 mm (.003/1 ). Place the shims together with 

the measured bearing to the one side. Repeat the 

above procedure with the other bearing. 

N.B. Make sure which side the respective bearing 

and shims me to be fitted on. 

4. Fit the shims on the differential carrier and press 

on the bearingiS. 

5. Fit tool SYO 2394 on the drive pinion carrier, see 

Fig. 4-77. Expand the tool until the pins are exactly 

flush against the hole edges in the carrier and 

VOLVO 
24272 

Fig. 4-98. Faulty tooth contact 



Fig. 4·99. Fixture for rear axle 

then t ighten the screws a further 3--5% turns. Fit 

the differential and outer rings. Remove tool SYO 

2394. Fit the cap and tighten the bo lts to a torque 

of 5.0-7.0 kgm (36-50 Ib.ft. ). 

6. Check the tooth f lank clearance and the mesh 

pattern. 

ASSEMBLlNG THE REAR AXLE 

1. Remove spanner SYO 2404. Fit the oil. slinger and 

oil seal. The oil seal is fitted with tool SYO 2806, 
see Fig. 4-73. 
When fitting the oil sea l, smcear the seal lips with 

grease. At the same time apply a layer of grease 

to the spring coil. This last-mentioned measure is 

to prevent the spring coil from jumping out of 

, position during the fitting. 

Then press on the flange with the help of tool 

SYO 1845, see Fig. 4-74. Fit the washer and nut. 

Tighten the nut to a torque of 28-30 kgm {200-
220 Ib.ft.). 

2. Fit the inspection cover and gasket. 

3. Fit the drive shafts. Tighten the bolts for the thrust 

washers to a torque of 5 kgm (36 Ib.ft. ). Gre<lse 

the bearing. 

4. Then fit the brake discs and brake caliper. Finally 

fit the brake pipes. 

FITTING THE REAR AXLE 
1. Place the rear axle on fixture SYO 2714, which is 

mounted on a garage jack, see Fig. 4-99. Move 

the rear axle in under the vehicle and fit on the 

bo lts for the support arms and torque rods. 

2. Raise the jack until the t rack bar a,ttachment on 

the rear axle is on the same level with the attach

ment on the body. Fit the track rod. 

3. Fit the attaching bolts for the springs. Tighten the 

n,uts for the torque rods and support arms. 

4. Fit the bracket, screw union a nd brake hoses. Fit 

the universal joint to the fla,nge. 

5. Fit the upper bolts for the shock obsorbers. Fit 

the 'handbrake wire in the brackets and at the 

levers. Adjust the handbrake and vent the brokes, 

see Fig. Part 5. 

6. Fit on the wheels and wheel nuts. Lower the ve

hicle. Tighten the wheel nuts to a final torque of 

10-14 kgm (70-100 Ib.ft. ). 
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1. Crankshaff 
2. Clutch plate shaft 

(input shaff, gearbox) 
3. Support bearing in crankshaft 
4. Circlip 
5. Clutch plate 
6. Flywheel 
7. Flywheel casing 
8. Clutch cover 
9. Retainer 

10. Thrust plate 
11. Su pport ri ngs 
12. Pressure spring 
13. Release bearing 
14. Clutch wire 

15. Washer 
16. Rubber bush 
17. Washer 
18. Nut 
19. Rubber stop 
20. Stop brocket 
21. Pedal shaft 
22. Clutch pedal 
23. Adjusting nuts 
24. Cover, gearbox 
25. Lever and release shaft 
26. Release fork 
27. Return spring 
28. Washer 

6 

5 

4 

3 

2 

7 8 9 10 11 12 13 

19 ----______ ~~~ 

18 

17 

16----~~ 

15 
U. 
------------~ .. 

24 

-------25 

----26 

27 

28 
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Illustration 4-Ä. Clutch a'nd clutch controls 



1. Clutch casing 
2. Engaging ring 
3. Interlock ball 
4. Spring 
5;; .SeIEktor rail, reverse ~ear 
6. Selector rail for 1st and 2nd gears 
7. Selector rail for 3rd and 4b gears 
8. Flange 
9. Spring 

10. Selector fork 
11. Gear wheel, 3rd speed 
12. Gear wheel, 2nd speed 
13. Needle bearing 
14. Spring 
15. Synchronizing hub, 1st-2nd gears 
16. Interlock ball 
17. Sliding plate 
18. Flange 

. 19. Selector fork, 1st and 2nd gea rs 
20. Gearbox cover 
21. Synchronizing cone 
22. Flange 
23. Bush 
24. Thrust washer 
25. Ball bearing 
26. Selector fork, reverse gear 
27. Flange 
28. Shaft 
29. Bush 
30. Gear lever knob 
31. Gear lever, upper section 
32. Rubber bush 
33. Rubber bush 
34. Gear lever, lower scetion 
35. Washer 
36. Cover 
37. Spring 
38. Protective casing 
39. Oil seal 
40. Mainshaft 
41. Speedometer drive 
42. Rear cover 
43. Speedometer pinion 
44. Shift lever 
45. Gear wheel, 1st gear 
46. Needle bearing 
47. Reverse gear 
48. Bush 
49. Slide register 
SO. Engaging sleeve and gear wheel 

for reverse gear 
51. Circlip 
52. Reverse gear shaft 
53. Needle bearing 
54. Gear wheel 
55. Gearbox housing 
56. Synchronizing hub 
57. Engaging sleeve 
58. Circlip 
59. Synchronizing cone 
60. Needle bearing 
61. Drain plug 
62. Gear wheel 
63. Countershaft 
64. Ball bearing 
65. Ball bearing 
66. Oil seal 
67. Cover 
68. I n put shaft 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324 25 26 XI 28 29 

:. \\ 

\~. . . . 

I'\\\;',,?>;;.",J~~ 68 67 66 65646362 61 6059 58 57 56 55 5~ 53 52 51 ~O ~ ~ 47 46 45 44434241 40 39 

Illustration 4-8. Gearbox 
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l Nut 
2· Lock washer 

3: Bridge piece 
5 Breother 
6: Front cosi ng 

7. Gasket. 
8. Brake nng 
9. O-ring 

10. O-ring 

11. Seal 

12. Gasket. 
13. Solenold 

14. Bolt . retainer 
15. Thrust beanng 

16. Spring . 
17. Ball beanng 
18. Circlip 
19. Circlip 
2C. Circlip 
21. Stud 
Ll. Piston seal 

23. Piston . rod 
24. Connecting II 

turn bo . 25. Non-re Ive spnng 
26. Non-return va 
27. Plug 

28. Key . 
29. Resilientnng 

30. Circlip . 
31. Eccentn~ 
32. Piston pm 
33. Gasket 
36 Stud 

. ·f· e nozzle 37. On IC 

38. Seal 
39. Plug 
40. O-ring 
41. End piece 
42. Piston 
43. Washer 
44. Spring 
45. Reta i ner 
46. Spring 
47. Screw 
48. Screw 
49. Holder 
50. Spring 
51. O-ring 
52. Plug 

53. Nut 
54. Piston 
55. Spring 

56. Washer 
57. O-ring 
58. Cylinder 
59. O-ring 
60. Plug 
61. Spring 

62. Ball rn body 
63. Non-relu 

64. O-ring d 
65 Pump bo y 
66· 'Pump plunger 

67: Washer (2) 
68. Fine filter 
69. Seal 
70 Plug 
71: Data plate 

72. Screw r and carrier 73. Planet gea 

74 . Sunwheel.
d

. member 
75. Clufch sil mg 
76. Pre-filter 
77. Gasket 
78. Magnet 
79. Base plate 

80. Bol~ . washer 
81. Resd lent 

84. Bush her 
85. Thrust was 
86. Oil thrower 

87. Circlip . I clutch 
88. Uni-directlona 

89. Stu~ . washer 
9C. Resd lent 

91. Nut ter pinion 
95. Speedome 
96. O-ring 
97. Bush 
99. Boll 

100. Retainer 
101. Oil seal 

102. Stud ter driving gear 106 Speedome 
. t shaft 110. Outpu . 

111. Ball beanng 

112. Spacer . 
113. Rear casl~g 
114. Ball beanng 
115. Oil seal 
116. Flange 

117. Washer 
118. Nut 

33 
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Overdrive Illustration 4-C. 
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2 3 

I. Tubular shaft 
2. Differential carrier bearing 
3. Bearing cap 
4. Shims 
5. Differential carrier 
6. Thrust washer 
7. Differential side gear 
8. Lock pin 
9. Differential pinion 

10. Crown wheel 
11. Shaft 
12. Thrust was her 
13. Rear axle cas ing 
14. Flange 
15. Dust cover plate 
16. Oil slinger 
17. Oil seal 
18. Shims 
19. Front pinion bearing 
20. Pinion 
21. Rear pinion bearing 
22. Shims 

4 5 6 7 8 

22 21 20 19 18 

Illustration 4-0. Final drive 
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GROUP 50 

GENERAL 

Fig. 5·1. Special tools 

SYO 2740 Ve nting 1001 

SYO 2742 Ho lder for cob le spring 

SVD 2742 

SYO 2809 Too l fo r press ing in o nd checking pisto~s 

TOOlS 
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The following special tools are used for repair work 

on the brake system. 

The testing device (Fig. 5-2) is used, for example, to 

trace faults in the brake system. 

Removal of the pistons in the front brake caliper is 

made easier with the hel p of wooden inserts accord

ing to Fig; 5-3. 

A hose connection (see 2, Fig. 5-4) is required for 

removing the pistons in the rear brake calipers. 

For venting the system aventing unit, of the type 

shown in Fig. 5-5, is used. A connection cover (see l, 
Fig. 5-4) is also required for connecting the unit to 

the brake fluid container. 

6 - ---rii'iii'-

4 

Fig. 5-2. Testing device, SVO 2741 YS~W 

1. Nippl e plug 4. Hose 
2. Connection nip p le 5. Ye nting d ev ice 
3. Enlorging nipple 6. Pressure gouge 

95 

40 50 

16 

f---------- 210 -----------1 y~~~? 
Fig. 5-3. Wooden insert for fro nt brake ca li pers 

Fig. 5-4. Connections 

1. Co nn ection 

2 
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(if necessory , il co n be obloined from Yol vo Se rv ice De pt .) 
2. Connection for broke colipe r 

Fig. S-S. Ve nting uni t 
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DESCRI PTION 
The 164 is fitted with two brake systems which are 

independent of each other. One of these, the foot

brake system, is controlled by a brake pedal and 

operates on a ll four wheels through a hydraulic 

system. The other brake system, the handbrake, func

tions by means of a brake lever and operates both 

the rear whee ls mechanically. 

Fig. 5-6 shows the arrangement of the footbrake 

system which has disc brakes all round. 

The hydraulic part has two separate circuits. The 

master cy linder (1) is of the tandem.-type and each 

front wheel brake unit (1 3) has two pairs of cy linders 

entirely separated from each another. One of the 

circuits serves the lower cy linders of the front wheel 

brake units and the right rear wheel, while the other 

Vacuum Primary circuit 
pressure above 
50 kg/cm2 

(711 Ib/sq.in.) 

Primary circuit, 
reduced pressure 

circuit takes care of the upper cylinders of the front 

wheel brake units and the left rear wheel. With such 

an arrangement, braking effect is ensured, should 

one of the brake lines fail. 

The servo brake cylinder (5} is directly influenced by 

the brake pedal, and with vacuum assistance from 

the induction manifold of the eng ine less pedal 

pressure is required for braking l• The function of the 

brake valves (10 and 11) is to assist in providing a 

suitable distribution of braking power between the 

front and rear wheel brakes. 

Concerning a more detailed description of the units 

making up the footbrake and the handbrake systems, 

see the respective Groups in question. 

-Secondary circuit, 
pressure above 
50 kg/cm2 

(711 Ib/sq.in.) 

Secondary circuit, 
red uced pressure 

Fig. 5·6. Footbrake system 

1. Tandem master cylinder 
2. Brake fluid container 
3. Vacuum line 
4. Check valve 
5. Servo brake cylinder 
6. Brake switch 
7. Warning lamp 
8. Rear brake caliper 
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9. Brake disc with drum 
10. Brake valve, 

secondary circuit 
11. Brake valve, 

primary circuit 
12. Brake pedal 
13. Front brake caliper 
14. Brake disc 

15. Warning switch 
16. Warning valve 
17. 6-branch union, 

(double 3-branch union) 
18. Brake pi pe 
19. Cover plate 



REPAI R I NSTRUCTIONS 
CLEANING 
The components of the hydraulic brake system should 

be cleaned in clean brake fluid or denatured alcohol, 

which does not contain benzene (benzol ). 

Of the existing kinds of denatured alcohol being sold 

general!y only methylated spirit is free from benzene. 

Brake fluid is an exce llent but expens'ive cleaning 

agent. From most viewpoints, methylated spirit is 

therefore the mest suitable. 

Petroi, white spirit, trichloroethylene or alcohol with 

benzene must not be used for cleaning as, like the 

sliglhtest trace of mineraloil, they attack the rubber 

seals and cause them to swell out. For this reasen, 

hands should be washed with soap and water before 

the internai parts are touched. The mechanic working 

with the hydraulic components should preferably be 

provided with rubber gtloves. 

Final rinsing should take pl,ace in the cleaning agent 

free from impurities af ter which the parts can be 

dried in the open air. To precipitate the drying and 

complete the cleaning process, filtered, compressed 

air free from moisture can be used. It is of the utm.ost 

importance that no alcoholic residue is left in the 

system when fi lled with brake f luid. Traces of alcohol 

in the brake fluid reduces its boiling, point and can 

resu lt in the format ion of vapour which can affect 

brake functioning. 

Af ter being cleaned and dried, the parts should be 

moistened with brake fluid, assemb led and then the 

complete unit mled with brake fl.uid as soon as 

possib le in order to prevent corrosion attacks from 

the moisture in the air. This applies to parts which 

should be fitted immediately in the vehide. To 

counteract corrosion on brake parts which are stored, 

or for any other reason not covered by brake fluid, 

the plungers, cy linders and sea ls should be coa.fed 

with a th in layer of lubricant ca,ll ed brake paste in

tended for this purpose. Under no condition what

soever must other types of g'rease or rustproofing oil 

be used. 

Only first-class brake fluid, which is guaranteed by a 

we ll-known manufacturer to fu lf il the requirements 

accord ing te the standard SAE 70 R 3, should be used 

for the brake system. Fluids which on ly fulfil the re

qu irements accord ing to SAE 70 R 1, for example HD

q ua ii ty and FS-YY-H 910 A, should not be used. Mix

ing of brake fluids produced by different firms should 

be avo ided. 

When the conta iner of the master cylinder is be ing 

mled, likewise with a ll work concern ing connections, 

etc. the gtreatest cleanliness should be observed in 

order to prevent dirt from gtetting' into the system, 

Only clean, unused brake fluid should be filled. 

Brake fluid which is expelled during, for example, 

venting, may not be put back into the system. 

After use over a long period, it is normal that even 

firsf-class brake fluid graduaHy deteriorates through 

the absorption of moisture and small impurities. Thus, 

deteriorated brake fluid can be recognized by the 

fact that, compared with new brake fluid, it is darker 

or has changed its colour, is relatively odourless and 

watery, i.e. when felt between the fingers it Ilacks the 

normal feeling of {l light lubricating film. Such brake 

fluid should be replaced by new fluid, and this should 

also be done when the master cy linder and wheel 

brake units are being overhauled. 

FAULT TRACING 
The following fault tracing procedure can be used, 

for example, after the discovery, folltowing upon some 

kind of brake testing" that the capacity of the foot

brake system is not what it should be. Fault tracing 

can also be carried .out with a view to preventing 

faults arising. 

1. Check that the level of the brake fluid reaches 

up to the "Max" mark on the container. Top up, 

if necessary. See under the headingJ "Brake Fluid". 

2. Remove both the inside venting nipp les at one 

of the front brake calipers and connect up the 

testing device SYO 2741 shown in Fig. ,5-2. 

3. Depress the brake pedal severa l times to even out 

any partiai vacuum in the servo brake cy linder 

and in this way disconnect it. Check that when free 

the brake pedal is about level with the clutch 

pedal. 

4. Appl,y and release the footbrake whi le reading 

off the pressure gauges of the testingt device. The 

pressure in both the circuits should be observed. 

At 100 kg/cm~ (1422 Ib/sq.in.), there must not be a 

difference in pressure of more than 3 kgvcm~ 

(42.7 Ib/sq.in. ). 

5. With the help of a pedal jack apply the foot

brake to a hydraulic brake pressure of about 

100 kg/cm2 (1422 ~b/sq.in.). Check the lines and 

parts for damage and leakage. The pressure 

should remain unchanged for at least 15 seconds. 

6. Remove the pedal jack. Depress the brake pedal 

and maintain this pressure. Start the eng ine. Here 

a noticeab le lowering of the pedal should be felt 

when the servo cylinder starts to .operate. 

7. Stop the eng,ine after it has run at least 1 minute. 

With the he lp .of the peda l jack apply a hydrau li c 
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pressure of 25 kg/cm,2 (356 Ib/sq.in.). Wait a couple 

of minutes. The hydraulic pressure shou ld not drop 

more than 5 kgl/cm2 (71 Ib/sq.in. ). 

8. Check the warning, va l.ve. Connect a hose to one 

of the venting; nipples of the testing device and 

open the device. Switch on the ignition switch and 

check thatthe warning lamp lights when the park

ing brake is app lied. 

Release th e parking brake. With a peda l jack 

apply the footbrake slowly. When the warning 

lamp lig,hts, check the pressure on the pressure 

gauge. The lamp should light at a pressure dif

ference of 5-15 kg/cm2 (71-213 Ib/sq.in.) bet

ween the circu its. 

After the test, shut off the venting nipp le and 

remove the pedal jack. Disconnect the electric 

cab le and unscrew the warning va lve switch so 

that the warning valve returns to its normal posi

tion. Screw in the electric switch to a ti g,h ten ing 

torque of 1.4-2.0 kpm (10-14 Ib.ft.)l. Connect the 

electr ic cab le. 

9. Check the brake va lve of the secondary circuit 

by connecting the testing' devices to the venting 

nipp le on the left rear whee l brake unit and to 

the upper nipp le on one of the f ron t whee l brake 

units. App ly the footbrake w ith the peda l jack 

FAULT TRACING SCHEME 

Test 

I I 
opera- Fault 

tion 

to the incomin91 pressure according to the table 

below. Read off the incoming pressure on the 

pressure g,auge for the front wheel brake unit. 

Read off the outgoing pressure on the gauge 

which is connected to the rear whee l brake unit. 

From the point of view of leakage, the brake 

va lve is not defective if the pressure rema lns 

una itered for at least 15 seconds. 

Incom in g pressure 

I 
45 

I 
65 

I 
100 

kg/cm 2 (I b/sq.in. ) (640) (924) (1422) 

Outgoing pressure 

I 
45 I 52--57 I 62--69 

kg/cm 2 (I b/sq.in. ) (640) (739--810) (882--981 ) 

10. Check the other brake valve in the same way by 

con necting it to right rear w hee l brake unit and 

the inner, lower nipple of the front wheel brake 

unit. 

11. Jack up the vehicle so that the wheels rotate 

freely. Apply and release the brake during which 

a check is made to see if the whee ls can be 

rotated. The w hee ls shou ld be free for half a se

cond after the pedal has been re leased. The test 

should be carri ed out w ith and w ithout apartia l 

vacuum in the servo brake cylin de r. 

Cause 
I 

Remedy 

3 l Pedal too low or too high I Faulty brake peda l or carpet I Adjust 

4 Fading pressure Damaged brake line Replace the damaged line 

Blocked hose Replace hose 

Difference between circuits 
g'reater than 3 kg/cm2 

Blockage in one of the circuits See points 5 

(42.7 Ib/sq.in.) Faulty master cylinder Recondition master cylinder 

5 The pressure drops Externai leakage Tighten connections and place 
line or recondition leaking part 

Leaking brake valve Recondition or replace brake 
valve 

Leoking seal in wheel unit cy- Recondition wheel unit cylinder 
linder 

Leaking seal in master cylinder Recondition master cylinder 

6 The pedal does not go down Leaking vacuum line Replace vacuum line 

Blocked air cleaner or leaking Replace filter or seal 
sea,l for front pressure plung,er 
in servo cylinder. 

Leaking check valve Replace servo cylinder 
completely 
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Test I 
opera-

tion 

7 

8 

Fault Cause 

The pressure drops more than Leaking check va lve 
5 kgi/cm2 (71 Ib/sq. in.) 

The parking brake warning 
lamip does not light 

Footbrake war"ing lamp does 
not light 

Leoking seal for front pressure 
plunger in servo cylinder 

Internai fault in servo cylinder 

Wrong.ly adjusted switch 
Faulty electrica l parts 

Faulty switch 

Warning lamp does not go out Pistons se ize 
when pistons have returned to 
normal position 

Warning when pressure differ- Fa·ulty warning valve 
ence is other than 5-15 kgv'cm2 

(71-213 Ib/sq.in.) 

9-10 Leaking va~ve 

11 A circuit fades 

The rear wheel brakes fade 

A wheel brake fades 

Fau lty set valve 

Blocked equa lizing hole in 
master cylinder 

Handbrake cable chafes 

Faulty adjusted handbrake 

Faulty brake valve 

Damaged broke line 

Blocked hose 

Worn sealing ring 

Remedy 

Remove and blow dean the 
valve and replace the sea l r ing 
If insufficient, replace check 
valve 

Remove master cylinde'r and re
place seal 

Replace servo cylinder comple
tely 

Adjust the switch 
Replace faulty parts 

Rep lace switch 

Reploce warning, valve 

Rep lace valve 

Recondition or rep lace brake 
valve 

Adjust if reconditioned valve 
tested, see page 5 : 19 

Recond ition the master cylinder 

Replace the cable 

Adjust the handbrake 

Recondition or replace brake 
valve 

Replace line 

Replace hose 

Recondition wheel brake unit 
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SERVICING 
From the point of view of traffic safety, the condition 

of the brakes is an extremely important fador. It is 

essential , therefore, that any work carried out on 

the system should be don e by qualified mechanics 

with th e greatest care, likewise that a regu lar check 

is made according to the instructions given below. 

CHECKING THE BRAKE FLUID LEVEL 
Every 5 000 km (3000 miles} check that the level of 

the f luid in the master cylinder container reaches up 

to the "Max" mark. This can be done without remov

ing the cap. 

When necessary fi l,1 up with first-class brake fluid 

which meets the requirements according to SAE 70 R 3. 

Before removal clean the cap of the container and 

observe maximum cleanliness when f illing up. Avoid 

sp illing the brake flu id onto the paintwork which can 

be damaged as a result. Check that the vent-hole 

in the cap is not blocked. 

CHECKIN'G THE B'RAKE PADS 
Every 10000 km (6000 miles} check the wear on the 

linings. The brake pads should be replaced when the 

linings are worn down to a thickness of about 3 mm 

(1/8"). Under no circumstances must the linings be 
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worn down below 1.5 mm (1/16"}. For replacement of 

the pads, see pages 5 : 10 and 5 : 11. 

FUNCTION CHECK 
In addition to the regulator check on the brakes 

carried out by the driver as result of the driving 

done, the brakes shou ld be checked every 10000 km 

(6000 mi les): by a workshop mechanic. The footbrake 

should a lso be checked then to make sure that it func

tions satisfactorilYi if necessary, check with th e help 

of proper testing equipment (see "Fault Tracing."). A 

che,ck should also be made that there is no leakage 

and that the brake lines are not exposed to such 

damage thot leakage can be expected. The hand

brake shou ld provide full brakin g power at the 3rd-

4th ratchet segment. If it does not do so, adjust the 

handbrake according to the instructions given on 

page 5: 34. 

REPLACING THE SILENCER AND AIR 
CLEANER FOR SERVO BRAKE CYLINDER 
Normally the silencer and air cleaner should be re

placed every 40000 km (25000 miles), see page 5 : 31. 

Where driving conditions are for the most part dust y, 

repla.cemeni' should take place more of ten. 



GROUP 51 

WHEEL BRAKE UNITS 
DESCRI PTION 

CONSTRUCTION OF THE FRONT 
WH EEL BRAKE U N-ITS 
Fig,. 5-7 shows how the brake components are located 

at the front wheels. The disc (3) is of east iron and is 

attached to the wheel hub with which it rotates. The 

cover p late (4). proteets the di sc from dirt. 

Mounted on. the stub axle is the front wheel ca liper 

(2) which houses th e wheel unit cy,11inders and brake 

pads. The front wheel brake ca li per consists of a 

hous ing in two ha lves (6 and 14, Fi9'. 5-8). bo lted to 

gether a nd I-ocated on e ither side of the brake d isc. 

6 

5 

4---iöii--___ -.".....; 

3 

7 
__ - 8 

Each ha lf conta ins two cy linders and pistons-. The 2 

upper cy li nder is comp lete ly separated from the 

lower o ne, b ut both upper and lower cyli nder are 

each conn ected thro ug·h chan ne ls to the correspond in g 

cylin der in the oth er ha lf. The function of the sea-lin g 

rin gs (1) is partly to preve nt b ra ke f lui d from ooz in g 

o ut a nd part ly to return the pistons to th e rest position 

afte r braking. Rubbe r dust covers {3) preve nt dirt from 

e ntering. Ea ch sealingl ringl has a square section and 

presses against the piston from the slightly oblique 

groove in the hous'ingl. The brake pads (10) are pro-

vide d with bonded facingJs and are held in position 

by means of retaining pins (13). 

Fig. 5·7. Brake components, front wheel 

l. Hub 3. Brake disc 

2. Front brake caliper 4. Cover plate 
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Fig. 5·8. Front wheel brake ca li per 

1. Sealing ring 8. Bolt 

2. Piston 9. Retaining clip 

3. Rubber dust cover 10. Brake pad 
4. Retaining ring 11. lower venting nipple 

5. Channel 12. Damping spring 

6. Outer half 13. Retain i ng pin 

7. Upper venting nipple 14. Inner half 

CONSTRUCTION O,f REAR WHEEL UNITS 
(Footbrake component) 

Fig. 5-9 shows the location of the brake components 

on the re ar whee ls. The bra ke disc (2), is of ea st iron 

ond is fixed to the drive shaft with which it rota tes. 

The cover p l.a te (3) prevents dirt from re a ching the 

disc. 

Th e re ar whee l brake caliper is mounted to th e rear 

axle COSin.gl with the help of a retainer. It houses the 

wheel unit cylinders and brake pads. It consists of a 

housing divided in two halves (9 and .14, Fig. 5-10) 
bolted together and located on. either side of the 

brake disc. Each half contains a piston and a cylin

der linked by means of a channel in the housing. 

The caliper is provided with an AS.B. (anti-shake 

back) device. The function of the AS.B. device is to 

keep the pistons and the brake pads at the correct 

distance from the brake disc when there is consider

ab le movement of the disc occasioned by lateral east 
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Fig. 5-9. Brake components, rear whee l 

l. Dr ive shaft 
2. Brake disc 

3. Cover plafe 
4. Rear brake ca liper 

VOLVO 
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(due to the axia l p lay of the drive shafts when driv

ing round bends or on rough ground). The A.S.B. de

vice prevents a reduction in the pedal trave I (that is, 

the distance from the peda l pos it ion at fu ll brake app

lication to the f loor p late). The A.S.B. device consists 

of the fo llowing (see Figl. 5-10). A spring (3), a washer 

(4) wh ich ho lds the spring securely on the p iston, a lso 

Fig . 5-10. Rear brake ca li per 

l . Seal ing ring 9. Oufe r half 
2. Pin 10. Venting nipple 
3. Spring ll. Bolf 
4. Washer 12. Refa ining clip 
5. Pisfon 13. Brake pad 
6. Rubber dust cover 14. Inner half 
7. Retaining ring 15. Damping spring 
8. Channe l 16. Refaining pin 
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a pin (2} wh ich is pressed into the caliper. The spring 

moves on the p in w ith a certa in amount of frict ion. 

The sea ling ring's (l } have a sq uare section and press 

a gain st the p iston from the sli ghtly obliq ue groove 

in th e housing. Th e fun ction of the sealing rings is 

partly to prevent brake fluid from oozing, out and 

partly to return the pistons to the rest position after 

braking. The rubber dust covers (6) prevent dirt from 

entering. The brake pads (13) are provided with 

bonded facings and are hel d in position by means of 

retaining pins (16). 

FUNCTION 

HYDRAULIC 

The lower cylinders of the front wheel brake units 

and the right rear wheel brake unit are connected 

through brake lines to the primary chamber of the 

moster cylinder, see Fig;, 5-11. In the same way the 

upper cylinders of the front wheel brake units and the 

left rear wheel brake unit are connected to the 

master cylinder through the sccondary chamber. 

Secondary circuif, 
pressureless 

t 

Primary circu if. 
pressureless 

Fig . 5-11. Rest position 

l. Warning lamp 

VOL VO 
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A warning va lve is located between the master cylin

der and the brake lines for both the circuits. The 

valve is con nected to the same warning lamp which 

indi cates when the handbrake is app li ed. The lamp 

will ligh t during brake app li cation if there is too 

large a pressure difference (about 10 kg/cm2 = 142 

Ib/sq.in.) between the two brake circuits. When the 

pressure in the master cy linder rises as a result of 

brake application, the pistons are disp laced and 

press the lining pads against the rotating friction 

surface of the brake disc, see Fig. 5-12. The pressure 

applied, and thus the brake effect, varies in propor

tion to the foot effort app lied to the pedal. When 

the pistons are displaced, the sea ling rings are ten 

sioned latera ll y. They remain in this state as long 

as the footbrake is app lied. When the brake pedal 

is re leased, the pistons are re li eved of hydraulic 

p ressure. Since there is no residual hydrau li c pressure 

in the system line, the tension in the sea ling rings is 

sufficient to move the pistons back to a certain ex

tent, see Fig. 5-11. The return movement forms the 

clearance between the brake li nin gs and the brake 

_ Secondary circuit, 
pressure above 
50 kg icm2 (711 Ib/sq.in .) 
Secondary circuit, 
re duced pressure 

f 

_ Primary circuit, 
pressure above 
50 kg /cm2 (711 Ib/sq .in.) 
Primary circuit, 
reduced pressure 

Fig. 5-12. Brake application 

disc. This means that, in the rest position, the brake 

linings are a lways at a certain distance from the 

brake disc regard less of wear, so that the wheel 

brakes are se lf-ad justing. 

Should leakage occur in one of the circuits, full 

brak in g effect is st ill obtained on both the front 

whee ls and one rear wheel if peda l pressure IS In 

creased. Fig. 5-13 shows how this operates when 

leakage occurs in the secondary circuit. When there 

is a pressure difference in the brake circuits of about 

10 kg/cm2 (142 Ib/sq.in.J, the warning, va lve piston is 

pressed over to the side with less pressure and the 

warning lamp lights. The warn in g lamp wi ll remain 

lighted until the leakage in the circu it concerned is 

repaired 

A.S.B. DEVICE (REAR BRAKE CALlPERS) 

When the brake is re leased, see Fig. 5-14, there is 

a c1earance A between the brake pad and the disc 

and a lso a clearance B between the washer and the 

spring. With brake app lication, see the figure, the 

Secondary 
circuit, 
pressureless 

t 

_ Pri.mary cir
CUlt, pressure 
above 50 kg/ 
cm 2 (711 Ib/ 
sq.in .) 

Primary cir
cuit, reduced 
pressure 

Fig. 5-13. Brake application, leakage in secondary circuit 
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B A B 

Rest position Brake application 

Fig. 5·14. Function of A.S.B. device 

VOLVO 
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piston (and thus also the brake pad) is pressed 

against the brake disc and this removes the clearance. 

A If distance A is now grea.fer than distance B, this 

means that the washer (l, Fig. 5-l5} is pulling the 

spring (2) with it in the direction of the brake disc. 

When the brake pedal is released, the piston is 

moved backwards by the sealing, ring (4) so that 

clearances A and B are re-established. 

2 J 4 

Fig. 5·15. Brake caliper with A.S.B. device 

1. Washer 2. Spring 3. Pin 4. Sealing ring 

VOLVO 
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If the lateral movement of the brake disc (when 

driving on roug1h ground or round bends} should 

now be greater than distance A, the piston is moved 

backwards into the cyl inder. Owing to the friction 

between the spring and the pin in the AS.B. device, 

the lateral movement of the piston will not be greater 

than that of the disc. 

REPAI R I NSTRUCTIONS 
REPLACING THE BRAKE PADS 
The brake pads shou ld be replaced when about 3 mm 

(l/8") of the lining thickness remains. On no account 

mlust the linings be worn down to below 1.5 mm 

(1/l6"}. 

Front wheel brake units 

l. Remove the hub ca:ps and slacken the wheel nuts 

slightly. 
2. Jack up the vehicle and place blocks under the 

rear axle and front jack attachments. Unscrew the 

whee l nuts and lift off the wheels. 
3. Remove the hairpin-shaped locking clips for the 

guide pins. Pull out one of the lock pins while 

holding the damper springs in place. Remove the 

springs and the other lock pin. Draw out the 

pads, see Fig. 5-16. 
4. Carefully clean out the cavity in which the pads 

fit. If any of the rubber dust covers are damaged, 

they should be repl'aced. If dirt has penetrated 

into the cylinder due to a damaged cover, the 
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bra.ke unit should be reconditioned. To provide 

space for the new brake pads, the pistons must 

be pressed into the cylinders with tool SYO 2809, 

see Fig. 5·17. It shou ld be noted that the brake 

fluid level in the master cylinder will then rise and 

the brake fluid may possibly spurt out. 

Fig. 5·16. Removing the brake pads 



5. Fi t the new pads. Fit one of the retainingJ pins 

in position, then the damping springs and finally 

the other retaining pin. Fix the pins with the re

taining clips. Che,ck that the pads are m o.V'ab le. 

6. After the requisite brake pads have been re

placed, depress the brake pedal seveml times to 

check if the movement is normal. Generally the 

system does not require venting after replacing 

the brake pads. 

7. Fit the whee ls after the contact surfaces between 

wheel and brake d isc have been cleaned of sand, 

etc. Tighten the nuts so much that the wheel can

not be moved. Lower the vehicle ond secure the 

wheel nuts. Tighten every second nut a little at 

a time unt il all are finally tightened to a torque 

of 10-14 kgm (70-100 Ib.ft.}. Fit the hub caps. 

Rear wheel brake units 

1. Remove the hub caps and siaeken the wheel nuts. 

2. Jack up the rear end and place blocks under the 

rear axle. Remove the wheels. 

3. Remove the hairpin-shaped retaining clips for the 

guide pins, se,e Fig. 5-10. Pull out one of the 

retaining pins while keeping the damping, springs 

in position. Remove the springs and then the other 

retaining pin. Pull out the pads, see Figl. 5-18. 

Fig. 5-17. Pushing in the piston 
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Fig. 5-18. Fitting the brake pads 

4. Carefully clean the cavity occupied by the pads. 

If any of the rubber covers is damaQ1ed, replace 

it. If dirt has penetrated into the cylinder due to 

a damog,ed cover, recondition the brake unit. 

5. Press the pistons into the caliper with tool SYO 

2809. When pressing in, check the function of the 

pistons in the A.S.B. device, see Fig~ 5-17. The 

pressing-in force should be 20-80 kg/ cm (17-70 
Ib. in.}. If the force required is greater than this, 

the ca liper should be reconditioned. Note that 

when pressing in the pistons, the brake fluid level 

in the brake fluid container will rise possibly caus

ing the fluid to spurt out. 

6. Fit the new pads according to Fig. 5-18, with the 

recess in the lining facing downwards. Fit one of 

the retaining, pins in position and instaH the 

damping springs and the other retaining pin. Fix 

the pins with retaining clips. Check that the pads 

are movable. 

7. After the requisite broke pads have been replaced, 

depress the brake pedal several times to check 

that the movement is normal. Generally the 

system does not require venting' after replacing 

the brake palds. 

8. Fit the wheels af ter the contact surfaces between 

wheel and brake disc have been cleaned of sand, 

etc. Tighten the nuts so much that the wheel can

not be moved. Lower the vehicle and tighten the 

wheel nuts. Tighten every second nut a little at a 

time until all are tightened to a final torque of 

10-14 kgm (70-100 Ib.ft.). Fit the hub caps. 
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Fig . 5-19. Fitting th e fro nt b rake hoses 

l. Co nn ec1 ion for the 
primary circui t 

2. Connecl ion for t he 
secondary circu il 

3. Upper brake hose 
4. lower brake hose 

RECONDITIONING 

5. Cli p 
6. Conneclion for lower 

wheel uni l cylinder 
7. Connect ion for upper wheel 

unit cy linder 

THE WHEEL BRAKE UNITS 
REMOVING THE FRONT BRAKE CALlPERS 

When workingi w ith the hydraulic system, observe the 

instructions under "Cleaning" and "Brake Flui d", 

G roup 50. 

l . Remove the hub ca ps and s lacken the whee l nuts 

a little. 

2. Jack up the front end and place blocks under the 

front jack attachments. The linkage arms should 

be off-Ioaded so that the brake hoses can be 

fitted in the correct position . Unscrew the wheel 

nuts and lift off the wheels. 
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Fig. 5-20. Front wheel brake unit fitfed 

l . Fronl wheel brake caliper 
2. lower venting nipple 
3. Upper venling nipple 
4. Conneclion for lower 

wheel unil cylinder 
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5. Atlaching boll 
6. Connection for upper 

wheel unil cylinder 
7. Af1aching boll 

4 

5 

6 

7 

Fig . 5-21. Removin g th e fro nt wheel b rake ca li per 
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3. Remove the clip (5, Fig. 5-19). Disconnect th e con

nection (2) and the lower hose (4} from the 

bracket. Place the protective cas ing on the brake 

lin es to prevent unnecessary leakage. Discon

ned the connection (6) for the upper hose from 

the brake. 

4. Unscrew the attaching bolts (5 and 7, Fig. 5-20) 

and remove the brake caliper, see Fig. 5-21. 

DISMANTLING 

l. Remove the hairpin-shaped retaining clips for the 

retaining pins. Pull out one of the retaining pins 

while holding the damping springs in position. 

Remove the springs and the other retaining s pin. 

Pull out the pads, compare Fig. 5-8. 

2. Remove the retaining rings for the rubber dust 

covers. Place a piece of wood, similar in shape 

to that shown in Fig. 5-3, be tween the pistons 

and press them out against the wood with the 

help of compressed air, see Fig . 5-22. The pistons 

can then be easily removed. Prise off the rubber 

dust covers. 

3. Remove the sealing rings with the he lp of a blunt 

tool. Be careful not to damage the edge of the 

grooves. Unscrew the venting nipples and also 

the brake lines. 

N.B.: Both halves of the brake caliper should not be 

separated. The reason for this is that the assembling 

requires test pressure equipment and special fluid 

for the bolts. 

INSPECTING 

Before inspecting c1ean all the parts according to the 

instructions g,iven under "Cleaning,", Group 50. Make 

sure that the channels are c1ean. 



Fig. 5-22. Removing the pistons 

l. Wooden disc 
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The sealing ring:s and rubber dust covers should be 

replaced whenever reconditioning takes place. If any 

of the cy lin ders are scored or scratched, or damaged 

in any way, the complete cylinder housing. should be 

replaced. Inspect the other parts and replace any 

that are damag'ed or worn. 

Check also the brake disc, see under "Brake Disc". 

ASSEMBLlNG 

1. Coat the working surfaces of the pistons and 

cylinders with brake fluid. 

2. Fit new sealing rings in the . cylinders, see Fig. 

5-23. 

3. Fit the plungers with the large end diam.eter 

facing inwards. Make sure that the plungers are 

fitted in straight and are not scratched. 

Fig. 5-23. Fitting the sealing ring 
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4. Fit the rubber covers on the p lun ger and housing. 

Fit the lock rings, compare Fig. 5-28. 

5. Fit the brake pads. Place one of the retaining 

pins in position and fit the damping springs and 

then the other reta inin g pin. Secure the pins with 

the hairpin-shaped retoining\ clips. Check that the 

pads are movable. 

6. Fit the venting nipples and also the brake lines. 

FITTING 

1. Place the ca li per in position. Check that the con

tact surfaces of the retainer are clean and not 

damag'ed as it is of vital importance that the 

ca liper takes up the correct position in relation 

to the brake disc. Fit the attaching bolts af ter 

they have been coated with a couple of drops of 

Lock-tite, type AV. Check that the brake disc 

rotates easily in the brake pads. 

2. Fit the hoses and their connection as weil as the 

guide clip as shown in Fig. 5-19. It is important 

that the hoses are fitted in the correct way, that 

is, without being tensioned and with the linkage 

arms unioaded. 

3. Fit on the wheel after the contact surfcices have 

been cleaned of dirt, and then tighten the nuts 

sufficiently so that the wheel can not be displaced 

on the hub. Lower the vehicle and tighten the 

wheel nuts. Tighten every other nut a little at a 

time, until all are finally tightened to a torque of 

10- 14 kgm (70-100 Ib.ft.). Fit the hub cap. 

4. Vent the fitted brake caliper, see Group 52. 

Fig. 5-24. Front brake caliper assembled 
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Fig. 5-25. Rear wheel brake unit fitted 

1. Attaching screw 4. Rear wheel bra ke calipe r 
2. Brake line 5. Ve nt ing nippl e 
3. Attaching screw 

REMOVING THE REAR WHEEL BRAKE SHOES 

When working with the hydrauli c system, obse rve 

the instructions gliven under "Cleaning'" and "Brake 

fluid" Group 50. 

1. Remove the hub caps and release the wheel nuts. 

2. Jack up the front end and place blocks under the 

rear axle . Remove the wheels. Release the hand

brake. 

Fig. 5-26. Removing the rear wheel brake caliper 
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3. Disconnect the pipe connection (2, Fig. 5-25), from 

the caliper a,nd fit a protective cover on the brake 

line. Remove the attachingi screws (l and 3, Fig. 

5-25). Remove the brake ca li per, see Figl. 5-26. 

DISMANTLING 

l. Remove the hairpin-shaped reta ining cl ips for the 

reta ining p ins. Pu ll o ut one of the retain ing pins 

whi le keeping the damping springs in position. 

Remove the springs a nd then the other reta ining 

pin. Pu ll out the pads, see Fig. 5-18. 

2. Remove the d ust cover retaining rings and the 

dust covers. Place the ca,li per in a vice as shown 

in Fig. 5-27. Fit too l SVD 2809 and press one of 

the pistons down to the boftom. Fit a suitab le 

ve nti ng connection, see Fig. 5-4, in the ca li per. 

Place a hose p iece in th e ca li per and fo rce o ut 

the o ther piston. The pressure req ui red may go 

up to about 7 kg,/cm2 (100 Ib.sq.in.). Remove the 

p isto n. 

3. Fit the too l as shown in Fig. 5-28 w ith a su itable 

rubber sea ling, A fo r th e free cyl inde r. Press out 

the piston . Re move the p iston a nd th e tool. 

4. Remove th e sealin g rings with help of a blunt 

tool. T ake care not to damage th e edges of the 

grooves. Screw out th e venting nipple. 

N.B. Both halves of th e brake caliper should not be 

separated. Th e reason for this is, that assembling of 

these halves requires pressu.re tes.t ing eqvipment 

and spe cial fluid for the screws. 

Fig. 5-27. Removing the piston 



INSPECTING 

Fig. 5-28. Removing th e piston 

A=Rubber seal 

Before inspecting" c1ean the parts according to the 

instructions g iven under "c1eaning" Group 50. Pay 

particular atfention to the c1eaning, of the channels. 

Check the pistons and pins in the caliper with a 

view to the AS.B.,-device. If the pins in the ca liper 

are worn, the entire ca liper must be replaced. Sea ling 

rings and rubber dust covers should be replaced 

when reconditioning. If there are any scratches or 

suchlike in any of the cylinders, change the entire 

cylinder housing complete. Inspect the other parts and 

replace those that are damaged and worn. 

Fig. 5-29. Checking the A.S.B.-device 
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ASSEMBLlNG 

1. Coat the working surfaces of the p istons with 

brake fluid . 

2. Fit th e new sealing, ringts in the cylinde r, see 

Fig'. 5-23" 
3. Fit one of the pistons in the caliper. Make sure 

that the piston does not come at a slant and is 

scored or that it damag;es the pin for the AS.B.

device. Press in the piston with tool SYO 2809 

Check the AS.B.-device for stiffness with a tor

que wrench, see Fig. 5-29. The force required to 

press in the piston should be between 20-80 

kg,cm (17.3-69.3 Ib.in . ~ If the force required is 

otherwise, the piston must be replaced. 

4. Fit and test the othe r piston in the same way as 

above. Place the rubber dust covers on the piston 

and housing. Fit the retaining pins. 

5. Fit the brake pads. Note that the recess in the 

brake pad, see Fig. 5-30, should be turned away 

from the venting, nipple. Place one of the retaining 

pins in position and fit the damping spring,s and 

then the other retaining pin. Fit the hairpin-shaped 

retaining clips. Check that the pads are movab le. 

6. Fit the venting nipple. 

FITTING 

1. W,here applicable fitting is according to the in

structions given under "Fitting of the front brake 

ca lipers", see page 5 : 13. 

Fig. S-3D. Rear wheel brake caliper assembled 
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Fig. 5-31. Checking the ru n·out 

BRAKE DISC 
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The brake dise shou ld be examined with regard to 

the fr iction surface, run-o ut a nd th ickness. 

Sma ll marks on the f riction surface or li nings are of 

minor importance, but rad ia l seratehes red uce the 

b ra king effect a nd increase wear o n the lin ings. The 

run-out must not exceed .1 mm (.004") fo r the front 

wheel brakes a nd .15 (.006") for the rea r wh eel 

brakes at the oute r edge of the disc and is me a sured, 

for example, according to Fig. 5-31 . Check first that 

the wheel be arings are correctly adju$ted and that 

the dise fits secure ly on the hub. The thickness is 

me asured with, for example, amicromete r. It should 

not vary more than .03 mm {.OO12"), when the disc is 

rotated one turn, since this can cause avibrating 

brake pedal. 

If a fault is discove red during the above-mentioned 

inspeetion, the brake disc should be replaced. Wh e n 
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Fig . 5-32. Removing the bra ke disc 
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doing this, the brake ca li per shou ld f irst be removed. 

Then unscrew the lock bo lts and lift off the brake 

dise, see Figs. 5-32 and 5-85. T ap on the in side of the 

d isc with severa l light b lows from a p lastic hammer 

or similar tool. W he n f itting, check that the contact 

surface is clean. 

If for a ny re a son, a new ~ rake d isc is not ava il a ble , 

th e old one can be re conditioned by fin e turning. 

He re a ecurate aligning of the disc is required a nd 

machining should be carried out on both sides. Af ter 

the machining, the thickness of the dise must not be 

less than 12.2 mm {A8") for the front whee l brakes 

and 9.1 mm (.36") for the rear wheel brakes. The sur

face irre g.ularity should be max. 3 fL m.easured on an 

arbitrary diameter and max. 5 fL measured radially. 

After the reconditioning, the disc must not have a run

out of more than .1 mm (.004"} and its thickness must 

not vary more than .03 mm (.OO12"}. 



GROUP 52 

HYDRAU LIC FOOTBRAKE SYSTEM 
DESCRI PTION 

MASTER CYLINDER 
The ma ster cylinder is of the ta nde m type. Its con

struction is shown in Fig. 5-33 an d its fun ction is as 

follows: 

Fig. 5-33. Master cylinde r 

1. Equalizing hole 
2. Overflow hole 
3. Washer 
4. Piston seal 
5. Washer 
6. Piston seal 
7. Washer 
8. Circlip 
9. Primary piston 

10. Washer 
11. Piston seal 
12. Washer 
13. Thrust washer 
14. Spring 
15. Screw 
16. Spring retainer 

Secondary cir
cuit, pressureless 

17. Stop screw 
18. Seal 
19. Piston seal 
20. Connection for 

primary circuit 
21. Piston seal 
22. Secondary piston 
23. Washer 
24. Piston seal 
25. Connection for 

secondary circuit 
26. Cylinder 
27. Spring 
28. Thrust washer 
29. Washer 

Primary circuit, 
press u re I ess 

Fig. 5-34. Rest position 

and 2. Connection for brake fluid containe r 

_ Secondary ci r
cuit, pressure less 

- Secondary circuit, 
highpressure 

Primary c ircuit, 
pressureless 

- Prima ry circuit, 
high pressure 

Fig. 5-35. Normal brake applicatio n 
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When the system is at rest (Fig'. 5-34). the p istons are 

kept pressed back by the force of the springs. When 

the pistons are in this position, the connections bet

ween the fluid bra ke container and wheel brake units 

are open. At the moment braking takes place, the 

primary piston (to the right} is pressed in by the 

piston rod. This c10ses the connection between the 

container and the wheel brake unit and the pressure 

in front of the piston rises. This pressure influences the 

secondary. piston so that it also is moved to. the left.' 

The same over-pressure arises in front of both pistons 

(Fig. 5-35), the brake fluid is forced out into the 

respective brake line and all the wheel brakes are 

applied, providing the system is functioning; properly. 

If a leakage has occurred in the secondary circuit, 

no hydraulic counterpressure, builds up in front of the 

secondary piston. Instead, this piston is moved in

wards when the brakes are applied until it is sopped 

by the end of the cylinder (Fig·. 5-36)~ 

Secondary cir
cui t pressureless 

Primary circuit, 
pressureless 

_ Primary circuit, 
high pressure 

Fig. 5-36. Brake application with leakage in 
th e secondary circu it 

VOLVO 
1031 BS 

5: 17 



--Seconda ry cir
cuit, pressure less 

Secondary circuit, 
high press ure 

-Primary circuit, 
pressureless 

Fig. 5-37. Drake application with leakage in 
the primary circuit 
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The hydraulic pressure between the pistons . can then 

rise and apply the brakes in the primary circuit. If 

leakag,e occurs in the primary circuit, the primary 

piston is moved and the brakes are app lied until the 

primary piston makes contact with the secondary 

piston. Both pistons are then pressed inwards, the 

pressure in front of the secondary plunger rises and 

the brakes in the secondary circuit are app lied (Fig. 

5-37}. 

WARNING VALVE 
A warning valve is connected between the brake 

lines from the master cylinder and the branch pres

sure for both brake circuits. Its function is to warn 

the driver when the pressure difference between the 

14 13 12 11 10 9 

Fig. 5·38. Warning valve 

1. Electrical connection 8. Sealing washer 
2. Switch washer 9. Spring 
3. Switch housing 10. Connection , front 
4. Guide pin wheel brakes 
5. Connection, rear 11. Thrust washer 

wheel brakes 12. O-ring 
6. Connection, master 13. Piston 

cylinder 14. Housing 
7. End piece 
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Fig. 5-39. Normal position 
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two brake circuits exceeds abolJt 10 kg/cm.2 (142 

Ib/sq.in.}. The valve construction is shown in Fig. 5-38 
and it operates as To ll ows: 

If there is no fau lt in the circuits and the brakes are 

app lied, the hydraulic pressure on the pistons is 

larg/ely the same on both sides (Figi. 5-39). But shou ld, 

for example, the pressure in the secondary circuit be 

somewha1' higher thon in the primary circuit, this will 

try to displace the pistons to the right in the figure. 

Th is lifts the thrust washer (11) and the pressure of the 

spring (9) counteracts the displacement. 

It is only when the pressure in the secondary circuit 

first exceeds that in the primary circuit by about 

10 kg:/cm,2 (1 42 Ib/sq.in.} that the pistons are pushed 

so far to the right that the g,uide pin (4), can be pres

sed downwards. When this happens, the switch 

washer (2} reaches the housing (3} and current is cut 

in {Fig. 5-40). The gluide pin is prevented from return

ing to its normal position until the fault has been 

rectified and the wa'~ning switch (3) removed. 

Fig. 5-40. Warning position 



BRAKE VALVE 
A brake valve is connected to each of the rear wheel 

brake lines, see Fig. 5-6. When the ingoing brake 

pressure exceeds 50 kg/cm2 (711 Ib/sq.in.) a reduction 

takes place in the valve. The more powerful the 

pedal pressure, the greater will be the reduction and 

thereby the larger the difference between the hydralic 

pressure in the front wheel and rear wheel cylinders. 

This results in a suitable distribution of braking force 

between both pairs of wheels. The construction of the 

brake valve is shown is FigL 5-41 and its function is 

the following'. 

When the footbrakes are applied, the pressure from 

the master cy linder is transmitted via the connection 

(7, Fig. 5-41). The pressure then proceeds through the 

cylinder (6}, the counterbore, post the valves (17ft and 

(4) to cylinder (3) and ~hen on through connection 

(19) to the rear wheel cylinders, see Fig. 5-42. The 

hydraulic pressure per unit surface is equal on the 

different parts of the piston (21~, but since its pres

sure surface is larger in cylinder (3) than in cylinder 

(6}, the force developed will move the piston to the 

right of the figure. However, this is counteracted by 

the pressure from the spring (lO). 

When the hydrau lic pressure approaches 50 kg/cmf 

(711 Ib/sq.in. ) the springi pressure is overcome and the 

piston (21) is moved to the right. By means of pres

sure from the sma ll er spring. (5}, the valve (4} shuts 

off the connection between the two cylinders and 

forms mo separate systems, one for the front wheels 

and one for the rear wheel. 

With continued increase in pressure in the master 

cylinder and front wheel cylinders, the hydraulic force 

Fig . 5-41. Drake valve, construction 

1. Plug 
2. O-ring 
3. Cylinder 
4. Valve 
5. Valve spring 
6. Cylinder 
7. Connec1ion fo 

masfer cylinder 
8. Pisfon gaskef 
9. Brackef 

10. Spring 
11. Refainer 

12. Adjusfing screw 
13. Locknuf 
14. Spring housing 
15. Refa i ner 
16. Screw 
17. Equalizing valve 
18. O-ring 
19. Connection fo rear 

wheel brake cylinders 
20. Ho",sing 
21. Pisfon 
22. Valve housing 

o 
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Pressure below 50 kg/cm2 

(711 Ib/sq.in.) 

Fig. 5-42. Drake application 

in cylinder (~) moves the piston to the left so that 

the valve rod comes up against its stop an.d opens 

the valve this causing the pressure in cylinder {3). to 

increase. Due to the largler pressure surface in this 

cylinder, the plung,er is moved to the right ag,ain and 

the valve closes. In this way, the piston assumes a 

position of balance and the outgoingJ pressure from 

the brake valve will be lower than the ingoing. 

pressure, see Fig~ 5-42. The difference in these pres

sures is determined by the different areas and spring 

tension. 

When the brake peda l is released, the pressure in the 

cylinder (6) falls. The piston (21 } is moved to the 

right by spring (1 0). When the pressure on the right

hand side of the valve (4) fa lls so much that the 

hydraulic pressure on the left-hand side enables the 

valves to be actuated, the connection between both 

the cylinders is opened again. As ' the pressure falls, 

spring (10) presses the left piston back to its original 

position where the valve ,is he ld in the open position 

by mechanical means, see Fig. 5-41. The eq ualizing 

va lve .(1 7) is fitted with controi channels which ensure 

an even flow of pressure through the valve. 

Reduced pressure 
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- Pressure above 50 kg/cm2 

(711 Ib/sq .in .) 

Fig . 5-43. Reducing action 
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REPAI R I NSTRUCTIONS 

Fig . 5-44. Removing the master cyli nder 

MASTER CYLINDER 
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With regard to repair work on the hydraulic system, 

the instructions given under "C1eaning" and "Brake 

Fluid", Group 50., should be observed. When the mas

ter cylinder is removed, the brake pedal should not 

be depressed because the resulting' abnormal position 

for the parts of the servo cylinder can cause damag:e. 

REMOVING 

l. Place a cover over the m.udgluard and rags under 

the master cylinder in order to avoid' possible 

damoge to the paintwork should the brake fluid 

spill over. 

2. Remove the electric cables from. the master cy

linder and fit plastic plug's as the lines are dis

connected. 

Fig. 5-45. Removing the container 
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, . , 
3 4 5 

Fig. 5-46. Conta iner parts 

1. Fille r cap 4. Container 
2. Strainer 5. Rubbe r sea l 
3. Rubbe r seal 
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3. Remove the two attaching nuts for the master 

cylinder and lift the cylinder forwards, see Fig. 

5-44. Em.pty out the brake fluid. 

DISMANTLING 

l. Fix the flange of the m.aster cylinder firmly in a 

vice, see Fig. 5-45. 

2. Place both hands under the container and pull it 

up from the rubber seais. Remove the filler cap 

and strainer from the container and also the 

rubber seals from the cylinder, see Fig. 5-46. 

Fig. 5·47. Removing the stop screw 
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2 3 4 

Fig. 5-48. Master cylinder d ismantled 

l. Cylinder housing 4. Secondary pislon 
2 . Slop screw 5. Circlip 
3. Primary pislon 6. Sea ling ring 

3. Unscrew the stop screw (Fig. 5-47), Remove the 

oirclip from the primary piston with the he lp of 

circlip pliers. Remove the pistons. 

INSPECTING 

Before inspecting, clean all the parts according to the 

instructions gliven under "Cleaning", Group 50. Exa

mine the inside of the cylinder carefully. If there are 

any scores or scratches, the cylinder should be re

placed. Rust formation and similar damoge can as a 

rule be eliminated by honing the cylinder. The pro

cedure for this varies with different makes of tools 

so that no general description can be gliven. Follow, 

therefore, the instructions of the manufacturer. Clean 

the cylinder carefully after honingi and check that 

the holes are clear. 

If wear on the cylinder or secondary piston is sus

pected, the diameter should be measured with a 

micrometer or indicator. The cylinder bore must not 

exceed 23.92 mm (.942")1 a nd the diameter of the 

piston may not be less than 23.66 mm (.931 ")~ Each 

time reconditioning is carried out, replace the primary 

piston (3, Fig. 5-48) and the secondary piston (4, Figl. 

5-48) complete as weil as the stop screw (2) with 

washer and circlip (5), also the sea ling ring- (6)1, More

over, the rubber seals (Fig. 5-46} for the container 

should be replaced. 

Fig. 5-49. Secondary piston 

l. Pislon 4. Washer 
2. Washer 5. Thrusl washer 
3. Pislon seal 6. Spring 

ASSEMBLl NG 
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1. Pit the secondary P ilSto n , se-e Pig. 5-49, the brass 

washer (2) and the piston seal (3}. Check to make 

sure that the seal is turned correctly, see Fig. 5-48. 

2. Coat brake fluid on the cylinder and dip the 

piston and seals in brake fluid before fitting'. Fit 

the washer (4, Fig. 5-49), the thrust washer (SJ and 

the spring (6} on the secondary piston (1) and fit 

the piston as shown in Fig. 5-50. Be careful when 

inserting the sea Is in the cylinder. 

3. Fit the washer (2p, the piston seal (3), the plastic 

washer (4}t the piston seal (5), and the washer 

(6) on the primary piston, see Fig. 5-51. Check 

that the sea Is are facing correctly, see Fig. 5-48. 

4. Dip the piston and the seals in brake fluid and 

fit the piston in the cylinder, see Figl. 5-52. Press 

in th-e pi-stona'nd fit the cirdip {5, Fig. 5-48). 

Fig. 5-50. Fitting the secondary piston 
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Fig. 5-51. Primary piston 

1. Piston 4. Washer 
'2. Washer 5. Piston seal 
3. Piston seal 6. Washer 
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5. Check that the hole for the stop screw is c1ear 

and fit the screw (2, Fig_ 5-48) with a new sealing 

washer. The tightening torque is .5-.8 kgm. (3.6-

5.7 Ib.ft.). 
6. Check the movement of the pistons and make 

sure that the throug:h-flow holes are c1ear. The 

equalizing. hole is checked by pressing, the pistons 

in about 1.0 mm (.04")1 and by inserting a soft 

copper wire diameter .7 mm. (22 s.w.g.)1 down 

throu gh the hole a·s shown in Fig. 5-53. If the 

equalizing hole is not c1ear, the master cylinder 

is genera ll y wrongly assembled. 

7. Fit the rubber sea ls (3 and 5, Fi9l. 5-46). Fit the 

brake fluid container, see Fig. 5-45. Fil! the con

tainer with brake fluid and vent the cylinder. 

Place plastic plugs in the cylinder. Check to make 

sure that the venting hole in the cap (1) is open and 

fit the strainer (2) and cap in position. 

FITTING 

1. Place the sea ling ring (6, Fig. 5-49} on the master 

cylinder. Fit the cylinder in position and then the 

Fig. 5-52. Fitting the primary piston 
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Fig. 5-53. Checking the equalizing hole 

1. .77 mm (22 s.w.g.), soft wire 
A=Clearance between washer and seal 

washers tog.ether with the attaching nuts. The 

tightening: torque for the nuts is 1.2-1.5 kgm 

8.7-10.8 Ib.ft .. ). 

2. Connect up the lines, see Fig. 5-54. Depress the 

pedal and tighten the nuts for the lines when fluid 

free from air forces its way out. 

3. Vent the entire brake system. 

Fig. 5-54. Master cylinder fitted 

1. Nut 5. Warning valve 
2. Brake fluid container 6. Elec. contac1 
3. Master cylinder 7. Brake pipe, secondary 
4. Brake pipe, primary circuit 

circuit 



Fig. 5-55. Removing the e lec. contacl 

WARNINiG VALVE 
NORMALlZING THE PISTONS 

1. Disconne ct the electric cable and screw out th e 

warning switch (Fig. 5-55} so that the piston s 

return to normal position. 

2. Repair and vent the faulty hydraulic circuit. 

3. Screw in the warning switch and tighten it to a 

torque of 1.4-2.0 kgm (1 0-l4 Ib.ft.). Connect 

the e lectric cable. 

REPLACING THE WARNING VALVE 

1. Discon nect all connections. Remove the attaching 

nut and then the valve. 

2. Install the new valve in reverse order to removal. 

FiQi. 5-56 shows the various connections. 

3. Vent the brake system. 

Fig. 5-56. Warning valve fitted 

1. Primary circuit, front wheels 
2. Master cylinder primary circuit 
3. Master cylinder secondary circuit 
4. Secondary circuit, front wheels 
5. Secondary circuit, rear wheels 
6. Primary circuit, rear wheels 

4 5 6 7 8 

Fig. 5-57. Brake va lves fitted 

l. Adjusling screw 
2. Left brake valve 

(secondary circuil) 
3. Screw (assembling) 
4. Brake hose 10 left 

rear wheel 
5. Brake hose to right 

rear wheel 

BRAKE VALVE 
REMOVI NG 

6. Bracket 
7. Aftaching screw 
8. Right brake valve 
9. From the master cylinde r 

primary circuit 
10. From lhe master cylinder 

secondary circuil 

Unscrew and plug the brake pipe connection (l O, Fig. 

5-57}. Slacken the brake hose (4) a max. 1/4 turn at 

the valve. Remove the attachingi screw and unscrew 

the valve from the brake hose, see Figl. 5-58. 

RECONDITIONING 

1. Separate the spring, housing from the hydraulic 

part by removing the four screws (16, Fig .. 5-41 ). 
Shake out the springs and contai ner. The adjusting 

screw must not be removed. 

Fig. 5-58. Removing the brake valve 
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Fig. 5-59. The brake valve dismantled 

1. Plug 
2. O.ring 
8. Pisfon seal 
9. Brackef 

10. Spring 
11. Refa i ner 

14. Spri ng housi ng 
15. Refainer 
18. O-ring 
20. Heusffig 
21 . Pisfon 
22. va lve housing 

2. Screw out the plug (1). and press out the plunger 

complete, see Fig. 5-59. 

3. Clean the hydraulic part, see under the heading 

"Cleaning", Group 50. 

4. Inspect the parts. If the cyl inder surfaces are 

scratched or damaged by rust, the valve should 

be rep laced complete. However, if the cylinder 

surfaces are not damaged, rep lace on ly the piston 

complete. When doing so, check that the seal is 

facing in the direction shown in the Fig. 5-60. 

5. Fit the piston (21) complete after having coated 

it with a brake fluid or a light layer of brake 

paste. Screw in the plug (1) together with the seal

ing ring (2). The tightening torque is 10-12 kgm 

(70- 85 Ib.ft.). 

6. Place the container {11}. in the housing, (14)1 and 

turn it according. to Fig. 5-41. Place the retainer 

(15) in the spring (10) and insert it in position in 

the housing. Now fit the housing on the hydrau lic 

part with he lp of screws (1 6p, washers and nuts. 

Fig. 5·60. Piston sea l 
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INSTALLlNG 

Screw the brake va lve on to the brake hose, see Fig. 

S-58. Place the va lve in position and check that there 

is no tension in the hose. Fit the attaching screws 

and connect up the brake pipe. Tighten the connec

tions. Vent the brake system. 

ADJUSTING 

The adjusting screw (12, Fig. 5-41 ) is not intended for 

adjusting in the normal meaning of the word. Its 

function is to balance the variations in the manu

facturin g. The carefu lly checked adjustment mode at 

the initial assemb ling is generally sufficient for th~ 

entire lifetime of the va lve. For this reason, the 

ad justin g. screw must not be touched. 

If, after reconditioning, it has been estab lished with 

the help of testing according to "Fault Tracing,", para

glraph 9, Gro up 50, that the outgoing pressure lies 

outside the limit values, an adjustment can be mode 

with the adjusting screw. Turning the screw clock

wise increases the outgoing pressure. Lock the screw 

finally after turning.. The tighteningi torque for the 

locknut is 2.5-3.5 kgm (8-25 Ib.ft.}. The adjustment 

may on ly be carried out after reconditioning. 

BRAKE LINES 
CLEANING 

The brake lines can be cleaned by flushing' them with 

brake fluid or spi rit and then by blowing them clean 

with moisture-free fil tered compressed a ir. The pur-

5 6 

3 2 

Fig . 5·61. 6·branch union 

1. Secondary circu it from wa rning valve 
2. Secondary circuit, right fronf wheel 
3. Primary circuif, righf fronf wheel 
4. Primary circuif from warning valve 
5. Primary circuit, lefl fronf wheel 
6. Secondary circuit, lefl front wheel 
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pose of this is to remove all brake fluid and dirt 

particles and should be carried out in connection with 

the complete reconditioning of the hydrau lic system 

and a new fitting~ 

When complete reconditioning is being carried out, 

the brake service unit (see G roup 50} can suitably be 

connected to the master cy linder and then the system 

emptied through the venting nipples. The system 

shou ld therefore be flushed with sp irit, after which 

it should be blown clean with compressed air. When 

such a reconditioning has been carried out, the com

ponents of the hydraulic system shou ld be taken out 

and checked to ensure that any dirt and flushing fluid 

have been effectively removed. 

N.B. With regard to requirements concerning the 

cleaning ag,ent, see the general instructions, Group 50. 

Do not fill up with brake fluid which has been drain

ed from the system. 

REPLACING THE BRAKE LINES 

If leakage occurs, or if the brake lines have been 

exposed to such externa i damage that leakage or 

constrictions can resu lt, the damaged lines shou ld be 

rep laced accord ing to the instructions gliven be low. 

If the replacement concerns the front brake hoses, it 

should be ca rried out with the fro nt wheels unioaded. 

l. To prevent unnecessary sp illing: of brake fluid, 

the existing: filler cap on· the master cylinder 

container should be temporarily replaced with 

one with out aventing hole. 

2. Clean round the connections and remove the 

damag.ed brake line. 

3 .. Take a completely new brake line, blow it clean 

internally with moisture-free filtered compressed 

air and fit it. Make sure that the brake line lies in 

such a position that it does not chafe while driv

ing. Particularly important points are where the 

pipes pass the steering. rod, where they must not 

come nearer than 10 mm (3/8"). If the pipe is not 

bent correctly, it should be adjusted manually 

before being. fitted. 

Bendingi a pipe already connected of ten results 

in deformation at the connections. The front brake 

hoses must only be fitted according to Fig. 5-19 

and always with the linkage arms unioaded. Do 

not forget the clips. 

4. Vent the brake system. according to the instruc

tions giiven below. Fit the filler cap with venting 

hole on the container. 

VENTING THE HYDRAUUC SYSTEM 
A sign that there is air in the system is that the 

brake pedal can be depressed with out any appreci

able resistance, or if it feels spongy. 

As soon as any part of the system has been removed, 

venting must be carried out. Air can also enter the 

system if there is too sma ll a quantity of brake fluid 

in the conta iner. If, for examp le , only a wheel brake 

unit has been removed, it is usually sufficient just to 

vent this. If, on the other hand, the master cylinder 

or its lines have been removed, the entire brake 

system. must be vented. 

When venting or other similar work is being: carrie d 

out, no brake fluid must be permitted to get on to 

friction surfaces or linings. Do not sp ill any fluid on the 

paintwork as this may damag.e it. If the vehicle is to be 

placed on blocks during the venting, the, rear end 

should be somewhat higher than the front end. 

When filling with oil observe the following: The 

brake fluid must meet the requirements according to 

SAE 70 R 3. Brake oil which has been vented out of 

the system must under no circumstances be put back 

into the venting unit or the container. 

VENTING WITH THE VENTING UNIT 

l. Check that there is full trave I on the brake pedal 

(about 152 mm=6", m:easurement A, Fig. 5-62} .. 

2. Remove the e lectric switch from the warning valve. 

3. Depress the brake pedal severa l times in order to 

even out any partiai vacuum in the servo cylin

der and in this way disconnect it. 

Clean round the cap on the brake fluid conta iner. 

If necessary fill the container with brake fluid up 

to the "Max." mark. 

Fig. 5-62. Pedal trave I 

A=approx. 152 mm (6") 
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Fig. 5-63. Connecting the venting unit 

4. Fit on the containe r a cap specia lly used whe n 

venting, see Fig. 5-63. Connect the venting unit 

accordiing to the instructions of the manufacturer. 

The wor'king pressure is 2 kg,fcm2 (28.4 Ib/sq.in. ). 

The type of ventingi un.it which may be used is 

shown in Fig~ 5-5. 
5. Ventin-gi should take place in the order shown in 

Fig. 5-64. Note that the venting nipple shou ld be 

opened max. half a turn in order to prevent air 

from sneaking in via the threads of the nipple. 

7 

Fig. 5-64. Venting diagram 
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Fig. 5-65. Venting the front wheel brake unit 
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When venting remove th e protective cap an d fit 

the venting. too l SYO 2740. See Figs. 5-65 and 

5-66. 
Let the other end of the hose hangi down into a 

co llectin-g vessel. Open the venting, nipp le and 

have someone carefu lly depress the brake pedal. 

Close the nipple· when brake fluid free from air 

bubbles flows out. Make sure there is no leakage 

between the nipp le and the too l, as this can g'ive 

rise to misleading resu lts. 

Fig. 5-66. Venting the left rear wheel brake un it 

VOLVO 
101 902 



6. Repeat the venting so that both circuits are vented' 

at least twice. Refit the protective caps on the 

nipp les. 

7. Remove the hose to the brake fluid conta iner and 

re lease air to the unit. Remove the cap on the 

conta iner. Blow clean the vent ing ho le on the 

stand.ard ca p a nd refit thi s on the container. 

8. Refit the confact o n the warn ingl va lve. Check 

that the warn in g lamp o nl y li ghts when the, hand

brake is app lied. 

MECHANICAL VENTING 

l. Check that there is full trave l on the bra ke peda l 

(about 152 mm=6", measurement A, Fig'. 5-62).. 

2. Remove, th e e lectric switch from the warning 

va lve,. 

3. Cle an round the cap ,on the brake fluid conta ine r. 

Blow cle an th e ve nting hole of the cap. If neces

sa ry, f ill th e containe r with brake fluid up to the 

"Max." mark. To prevent air forcing its way in 

through the brake fluid container, the oil level in 

the container must not go below the "Min." mark. 

If the master cylinder is newly reconditioned or 

new, it should be vented before finally connecting 

up its pipe. 

4. Venting should take place in the order shown in 

Figl. 5-64. 

When venting, remove the protective cap of the 

nipp le and connect a plastic hose which does not 

leak round the nipp le, see Fig. 5-67. The other 

Fig. 5-67. Venting the front wheel brakes 
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end of the hose should be inserted down into a 

glass bottle. The glass bottie should be provided 

with a little brake fluid so that air is prevented 

from 'return ing into the system via the hose. 

5. Where mechanical venting is concerned, it is very 

important that the venting is carried out in the 

fo llowing way: 

Open the venting, nipp le max. ha lf a turn. 

Slowly depress the b ra ke pedal to the floorboard. 

W hen, the pedal has , reached the floorboard, 

pa use a little and the n re lease the pedal qu ickly. 

Repeat this proced ure until brake f luid f ree from 

a ir' bubb les flows o ut. W hen the flui d is free 'from 

air, depress the peda l to the floorboard and close 

the venting nippleol 

6. Repeat the venting so that both the ci rcu its a re 

vented at least twice. Refit the protectingl caps on 

th e nipples. 

7. Fill the conta ine r w ith bra ke flui d up to the "Max" 

mark. 

8. Refit the warning; valve switch. Check that the 

warningl lamtp lights whe n the handbrake is app

lied. 

9. Fit the wheels after having; first cleaned the con

tact surfaces of sand, etc. and tig'hten the wheel 

nuts sufficiently so that the wheels cannot be 

moved. Lower the vehicle and tighten the wheel 

nuts securely. Tighten each other nut a little at a 

time until all are finally tigihtened to a torque of 

10-l4 kgm (70-100 IbJt. ). Fit the hub caps. 

ADJUSTING THE BRAKE LIGHT SWITCH 
Check the distance from the brass hub on the brake 

light switch to the brake pedal, see Fig. 5-68, when 

the brake pedal is released. The distance should be 

4±2 mm (.16-.08" ). To adjust, slacken the screw for 

the bracket (12, Fig. 5-69}. Remember to tighten the 

screw af ter adjustment. 

REPLA.CI NG TH E BRAKE PEDAL 
l . Remove the panel under the dashboard. 

2. Remove the bracket (12, Fig. 5-69), for the, brake 

light switch (11). Remove the split pin and bolt 

(13}. Unhook the return spring (lOp. Unscrew the 

nut for the bolt (7) and pull out the bolt. 

3. Lift out the pedal (17). 

4. Fit the new pedal bushes (9). and lubricate the 

bearing sleeves (8) with a ligM layer of ba"

bearing grease. Fit the sleeve and the return 

spring. 

5. Place the pedal in position and fit the bolt (7) and 

nut. Hook on the return spring. Fit the sp lit pin 

bolt (13) and the split pin. 
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Fig. 5-68. Adjusting the brake light switch 

A=2-6 mm (1/8/1) 

6. Fit the bracket (12) and adjust the brake light 

switch (11), see under "Adjusting' the brake light 

switch". 

7. Re-install the panel. 

REPLACING THE BUSHES IN THE BRAKE 
PEDAL AN:D LEVER 
l. Remove the panel under the dashboard. 

2. Remove the bracket (12, Fig. 5-69) for the brake 

light switch. Remove the split pins and bolts (6-

13). Unhook the return springi (lO). Unscrew the 

nuts for the screws (l - 7} and remove the screws. 

3. Lift out the pedal (17) and the lever (16}. 

4. Press out the bearing sleeves (1 - 8} and the bush

es '(3--9). 

5. Clean the parts. If the bearing sleeves are worn, 

replace the m. 

6. Press in the new bushes (3 and 9} and lubricate 

them with a light layer of ball-bearing grease. 

Fit the bearing sleeves (2 and 8) and the return 

spring (lO)., 
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Fig. 5·69. Drake pedal suspension components 

1. Bolt 10. Return spring 
2. Bearing sleeve 11. Brake light switch 
3. Bush 12. Bracket 
4. Nut 13. Split pin bolt 
5. Thrust rod 14. Link 
6. Split pin bolt 15. Split pin bolt 
7. Bolt 16. Link arm 
8. Bearing sleeve 17. Brake pedal 
9. Bush 

7. Place the lever {16) in position and fit the screw 

(l) and .' the nut. Fit the split pin bolt (6), and the 

split pin. 

8. Place the pedal (17} in position and fit the screw 

(7) and the nut. Hook on the return spring'. Fit the 

split pin bolt (13) and the split pin. 

9. Fit the bracket (12) and adjust the brake contact 

(11), see under "Adjusting the brake light switch". 

10. Fit the panel. 



GROUP 54 

AUXI LIARY BRAKE SYSTEM 
DESCRI PTION 

Fig. 5·70. Servo cyl inder 

1. Vacuum inlef 9. Rear vacuum chamber 
2. Sealing ring 10. Refainer 
3. Fronf vacuum chamber 11 . Diaphragm 
4. Fronf th rusf rod 12. Guide housing 
5. Refainer 13. Valve pisfon seaf 
6. Diaphragm 14. Sealing ring 
7. Sealing ring 15. Seal 
8. Guide sleeve 16. Guide 

SERVO CYLINDER 
This is a mechanical tandem-type servo device located 
between the brake pedal and the m.aster cylinder, see 
Fig. 5·6. Due to the servo cylinder, which is assisted 
by vacuum from the engine induction manifoid, less 
pedal pressure is required when braking.. The con
struction as weil as the designation and location of 
the parts are· shown in Fig. 5-70. The servo cylinder 

functions as foII ows. 

17. Refainer 
18. Filter 
19. Silencer 
20. Sealing ring 
21. Cylinder 
22. Refurn spring 
23. End 
24. Reacfion disc 

25. Valve pisfon 
26. Sfop washer 
27. Washer 
28. Guide housing 
29. Valve guide 
30. End 
31. Valve plate 

VOLVO 
103201 

33. Valve spring 
34. Refurn spring 
35. Rubber cover 
36. Washer 
37. Rear fhrusf rod 

32. A1faching screw 

When the system is at rest, the parts of the servo 
cylinder are in the position shown in Fig. 5-71. The 
thrust rod spring holds the thrust rod and the valve 
piston flex,ibly connected to it pressed to the right. 
Movement is limited by the stop plate. In this posi

tion, the valve plunger keeps the valve lifted from 
the seat in the g,uide housing, and this closes the air 

channel and opens the vacuum channel. Thus an 

Max. partial vacuum - Afmospheric pressure 

Fig. 5·71. Rest position 
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Max. partiai 
vacuum 

_ 

Atmospheric 
pressure 

Fig. 5-72. Full brake application 
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equivalent vacuum exists on both sides of the dia

phragm which, together with the guide housing, is 

held pressed to the right end position of the dia

phraglffi spring\. 

When the brake pedal is depressed, the rear thrust 

rod and valve piston are moved to the left (for

wards}. The valve spring! causes the valve plate to 

move also until it reaches the seat in the g:uide 

housing. This closes the connection between the front 

and rear side of the diC:lphragm. When the piston 

continues moving, its movements are transferred via 

the reaction disc and front thrust rod to the master 

cy linder. When the seat of the valve piston leaveSJ the 

plate, the connection between the rear side and the 

cen,tre of the valve section is opened. Air from atm.os

pheric pressure can then flow in behind the dia

phragm. When there is partiai vacuum on the front 

side of the diaphragm, it is moved, and also the 

guide housingl, forwards. In ~his way, the force app

lied to the front thrust rod is increased. The parts of 

the servo cyl inder are in the position shown. in Fig. 

5-72 when the pedal pressure provid'es moximum 

servo effect. 

If the pedal pressure is less than. that mentioned 

above, the same procedure takes place in the be

ginn ing. During, brake application, the hydraulic 

pressure in the master cylinder increases and also the 

counterpressure on the front thrust rod. The pressure 

of the guide housing is transmitted to the thrust rod 

through the outer part of the reaction disc. Because 

the disc is made of rubber, its periphery contracts 

while its centre tends to expand, see Fig. 5-73. This 

causes the g,uide housingl to be moved further for

wards than the valve piston and results in the seat of 

the piston reaching, the valve shutting' off the air 
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supply. The pressure behind the diaphragm remains 

canstant and is thus unab le to overcome the hydrau

lic counterpressure in the master cylinder. The mov

ab le parts of the servo cy li nder, therefore, rem.a in in 

th is position , and constant braking is obtained as long 

as the same pressure is mai nta ined on the brake 

peda l. 

If pressure on the peda l is increa sed, the pressure 

of the valve piston on th e reaction di sc ce ntre will 

be gre a ter, thi s ca,usin g a ce rtain displacement for

wards of the piston . When thi s happe ns, the valve 

leaves th e sea t of th e piston, more air can flow 

in and greate r brake a pplication is obtained until the 

new equaliz ing position is attaine d. 

If the pressure on the pedal is reduced, the re action 

disc centre can be thrust out still furth e r, and this 

causes the valve piston to lift the valve from the 

seat in the guide housing. The spaces on both sides 

of the diaphragm are thereby connected with e ach 

other, equal pressure arises, the g,uide housing is 

moved backwards by the spring pressure and there 

is a reduction in the brake application. This proce

dure also reduces the contraction of the reaction. disc 

periphery, so that the valve piston can return to 

the position Sihown in Fig. 5-73 and the new equaliz

ing position is reached. If the brake pedal is released 

fu lly, all the parts of the servo cy linder are returned 

to the rest position and the brakes are released. 

Should any fault occur with the vacuum supply, brake 

application can sti ll take place due to the fact that 

the servo cylinder functions as an extended thrust rod. 

As no servo effect is then obtained, greater pressure 

on the pedal is of course required. 

Max. partiai 
vacuum 

Partiai 
vacuum 

_ Atmospheric 

pressure YS~~ 

Fig. 5-73. Partial brake application 



CHECK VALVE 

Tne check valve (Fig. 5-74) is placed on the line bet

ween the engine intake manifold and the servo brake 

cylinder. Its punpose is to prevent air from flowing 

back to the servo brake cylinder. The valve only 

apens when there is a larger degree of vacuum at 

connection 1 than at connection 2. 

C~Tl 
1 2 

~ftJW? 

Fig. >74. Check valve 

l. Connection for intake 
manifold 

2. Connedion for servo 
cylinder 

REPAIR I NSTRUCTIONS 

REPLACING AIR CLEANER AND DAMPER 
FOR SERVO CYLINDER . 

REMOVING 

1. Remove the panel under the dashboard. 

2. Remove the fusing for the brake light. 

3. Remove the bracket (12, Fig. 5-69) for the brake 

light switch. 

4 . .Remove the split pins and the split pin bolts (6 

and 13)~ 

5. Lift up the brake pedal. Remove the rubber cover 
. (35, Fig. 5-70). 

6. Remove the prote-ctive washer, see Fig~ 5-75, from 

the cylinder. 

7. Remove the damper (1, Fig. 5-76) and the air 

cleaner (2). 

Fig. 5-75. Removing the washer 

FlTTING 

1. Fit the cleaner and the silencer. The slots on the 

cleaner and damper should be displaced 1800 

from each other. 

2. Fit the ·protective washer and the rubber cover. 

Check to make sure that the cover is pressed 

down properly at the inner edge of the protec
tive washer. 

3. Fit the split pin bolts. 

4. Fit the bracket (12, Fig. 5-69), and ad just the brake 

light switch (11), see under "Adjusting the brake 
light switch" on page 5: 28. 

5. Fit the panel under the dashboard and the fusing. 

Fig. 5-76. Replacing the cleaner and damper 

l. Damper 2. Air cleaner 
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Fig. 5·77. The check va lve fitted 

REPLACING THE CHECK VALVE 

VO LVO 
10320B 

Remove the check va lve, see Fig. 5-77, fro m the 

vacuum hose. Ensure that the new check valve fun c

tions prope rly. Fit the valve so that the arrows on 

the valve housing l point away from the servo cylinder. 

The vacuum hose connection should face downwards. 
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REPLACING THE SERVO CYLlN-DER 
REMOVING 

1. Remove the master cylinder, see page 5: 20. 

Disconnect the vacuum hose from the servo cy

linder. 

2. Disconnect the _Ii nk arm (1 6, Figl. 5-69} from the 

brake peda l. Remove the brocket with clutch pe

da l stop from the cowl. 

3. Remove the 4 nuts securing the servo cy li nder to 

the cowl. 

4. Pu ll the servo cylinder forwards and disconnect 

the fork from the li nk arm. 

FITTING 

l. Check that the rubber cover (35, Fig~ 5-70} is 

pressed down properly at the protective washer 

for the clea ner. Secure the fork to the lin k arm. 

Push in the servo cy lin der so that the a ttachi ng 

bolts come into position. 

2. Place the res ilient washers unde r the attach in g 

nuts. Secure the cylinder. 

3. Fit the brocket for the clutch peda l. Secure the 

link arm to the brake pe dal. 

4. Fit the vacuum hose. The connection for the 

vacuum hose should face downwards. 

5. Vent the entire brake system. 



GROUP 55 

HANDBRAKE 
DESCRI PTION 

The construction of the handbrake is shown in Fig. 

5-78. The handbrake lever is mounted on the f loor 

on the outside of the driving seat. The movement of 

the lever is transmitted via the shaft (4), lever and 

pull rod (5) to the pu"ey (6). From here the movement 

is transmitted through the cable (7) to the rear wheel 

brake units. At each rear wheel, the movements of the 

cable influence the lever (16), which is carried in a 

movable rod (17) on the brake shoes. The lower 

ends of the brake shoes are held pressed against the 

anchor bolt (18) by the lower spring. The upper ends 

are jointed through the adjusting devices (15) to which 

they are he ld pressed by the spring (14}, which a lso 

locks the small serrated wheel of the adjusting screw. 

Due to this type of suspension, the brake shoes are 

se lf-centring and both the shoes are partly self-apply

ing (Duo-Servo).. The brake drum is fitted on the drive 

shaft and so designed that it also serves as a brake 

disc for the footbrake . 

When the handbrake is applied, the lever and rod 

press the shoes against the brake drum. When the 

wheels or drive shaft attempt to turn the drum, the 

shoes accompony the rotation because of the friction 

between lining and drum. Due to the "flooting'" sus-
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Fig . 5·78. Handbrake system 

1. Inside support attachment 11. Attachment 21. Rubber cable guide 
2. Rubber cover 12. Brake drum 22. Pawl 
3. Lever 13. Brake shoe 23. Ratchet segment 
4. Shaft 14. Return spring 24. Rivet 
5. Pull rod 15. Adjusting device 25. Outs ide support attachment 
6. Pulley 16. Lever 26. Warning valve switch 
7. Cable 17. Link 27. Pus h rod 
8. Rubber cover 18. Anchor bolt 28. Handbrake lever 
9. Front attachment 19. Return spring 29. Spring 

10. Cable sleeve 20. Rear attachment 30. Push buttpn 
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pension of the shoes, the primary shoe is thus pressed 

downwards and the secondary shoe upwards until the 

upper end moves towards the anchor bo lt, see 

Fig. 5-79. 

Due to the fa ct that the turning centre of the se

condary shoe lies in the anchor bolt and that of the 

primary shoe in the adjusting device, the friction bet

ween the d rum a nd the li nings will assist in brake 

application. Also contributing to this is the retard ing 

effect on the secondary shoe because of the primary 

shoe 's endeavour to accompany the d irection of rota

tion of the drum. 
Fig. 5-79. Duo-servo principle 

REPAI R I NSTRUCTIONS 

ADJUSTlNG THE HANDBRAKE 
The handbrake should g.ive full effect at the third

fourth notch. If it does not do so, adjustme nt should 

be carried out. Here the wheel brake units are first 

adjusted ond" if necessary, the cable. 

1.\ Apply the handbrake, remove the hub caps of the 

rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, place blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the handbrake. 

3. Check that the brake pads are not stuck to the 

bråke disc. To preve nt the leve r when adjusting 

from influencing the shoes and thus give misled

ing results, the spring tension acting on the lever 

should be reduced. This can be done by fitting 

holder SYO 2742 (Fig. 5-82) or by disconnecting 

the cable from the lever. 

4. Set the drum so that its hole coincides with the 

serrations on the adjusting screw and apply the 

shoes by moving the screwdriver handle upwards, 

see Fig. 5-80. When the drum can be rotated 

easily, discontinue opplying the shoes. Then turn 

the adjusting screw back ~5 serrations. Check 

that the shoes do not "drag" by rotating the drum 

in its normal direction of rotation. Yery little 

dragging may be permitted. If, however, the 

dragging, is more pronounced, the adjusting, screw 

should be released a further 2-3 serrations. Con-
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nect the cable to the lever and remo ve th e holde r 

SYO 2742. 

5. Repeat the adjusting procedure with the other 

rear wheel. 

6. Apply the handbrake lever and check that full 

braking effect is obtained on the 3rd- 4th notch. 

If the handbrake can be applied still further, the 

Fig. 5-80. Adjusting the handbrake, rear wheel 



Fig . 5-81. Ad justing device cable 

l. Bolt 6. locknuf 
2. Pull rod 7. Pulley 
3. locknuf 8. Bolf 
4. Spring 9. Wheel 
5. Nuf 10. Cable 
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cable should be tensioned. lihis is don e by loosen

ing the locknuts and screwing in the pulley on the 

pull ro d, see Fig. 5-8:1. After adjusting, tighten the 

locknuts. Check that there is approximlCltely the 

same braking effect on both rear wheels. 

7. Mount the wheels after having cleaned any dirt 

from the contact surfaces, and tighten the wheel 

nuts sufficiently so that the wheel cannot move. 

Lower the ' vehicle and tighten the nuts. Tighten 

every other nut a little at a time until all are 

tightened to a torque of 10-14 kgm (70- 100 
Ib.ft.). Fit the hub caps. 

REPLACING THE CABLE 
REMOVING 

1. Apply the handbrake, remove the hub caps of the 

rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, place blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the handbrake. 

3. Remove the bolt (8, Fig. 5-81) and then the wheel 

(9) from the pulley (7). 

4. Remove the rubber cover (8, Fig. 5-78) for the 

front attachment of the cable sleeve and the nut 

as we'" as the attachment for the rubber sus

pension ring on the frame member. Remove the 

cable from the other side of the attachment in the 

same way. 

5. Place holder SYO 2742 so that the return spring 

is held in position according to Fig. 5-82. Bend up 

the lock and remove the lock pin so that the 

cable releases from the lever. 

6. Remove the retu rn spring with washers. Loosen 

the nut for the rear attachment of the cable 

sleeve. Lift the cable forwards after having 

loosened both sides of the attachmen,ts. 

INSTALLlNG 

1. Ad just the brake shoes of the rear wheels. Check 

that the brake pads do not stick to the brake disc 

a nd adjust the drums so that its ho le coincides 

with the serrations . of the ad justing, screw. Place 

a screwdriver between the serrations of the ad just

ing screw and apply the shoes by moving the 

screwdriver hand le upwards, see Fig. 5-80. When 

the drum can be turned easily, discontinue apply

ing the shoes. Then turn the adjusting screw 4-5 

serrations back. 

2. Fit on new rubber cable gluides for the cable 

suspension. Place the cable in position in the rear 

attachme nt a nd tiglhten the nut. Fit the washers 

a nd return spring. Compress th e spring with the 

he lp of the ho lde r tool, see Fig. 5-82. O il the lock 

pin and fit it toge the r with the cable on the leve r. 

Fit the attachment and rubber cable guide on 

the frame membe r. 

3. Fit the cable in the same way as above on the 

other side of the vehicle. 

4. Place the cable sleeve in position in the front 

attachments and fit the rubber covers. 

Fig. 5-82. Fitting the spring tool 

1. lock pin 7. Washer 
2. lever 8. Nuf 
3. Washer 9. Cable attachmenf 
4. Cable 10. locknuf 
5. Refurn spring 11. Cable sleeve 
6. Holder SYO 2742 
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Fig. 5-83. Inner shaft support 

1. Spring washer 6. Rubber cover 
2. Atfachme nt bo lt 7. Floor 
3. Flat was her 8. Suppo rt p in 
4. Sh af t 9. Bush 
5. Inner support atfachment 10. lever 

5. Lubricate a nd fit the pull ey on the pull rod. Adjust 

the pulley so that the handbrake gives full effect 

at the 3rd- 4th notch. 

6. Fit the wheels, see operation unde r "Adjusting th e 

handbrake". 

REPLACING THE HANDBRAKE LEVER 
OR RATCHET PARTS 

1. Jack up the rear end and place blocks under the 

rear axle. 

2. Remove the split pin and stretch the cable so that 

the pull rod (S, Fig. 5-78) can be re moved from 

the lever. 

3. Loosen the th,ree attachment for the frame of 

the seat slide rails and lift the whole seat for

wards. 

4. Remove the rubber covers, the ratchet segment 

and the bearing. Pull the handbrake lever with 

shaft and lever forwards. 

5. Unscrew the button (30, Fig. 5-78) and remove the 

spring (29) from the handbrake lever. Remove the 

rivet (24) and take out the push rod (27} and the 

pawl (22). 

6. Fit the new parts in the reverse order, see Fig. 

5-78. Make sure that the rivet is firmly fixe d but 

does not obstruct the mo~e,ment of the pawl. 

Lubricate the bushes with Q thin coat of ball bear

ing grese. Do not forget to lock the pull rod 

and make sure that the rubber covers seal weil. 
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Fig. 5-84. Removing the brake drum 

REAR WHEEL BRAKE UNIT 
(HANDBRAKE COMPONENT) 
DISMANTLING 
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1. Apply the handbrake, remove the hub caps of the 

rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, place blocks unde r the rear 

axle, remove the nuts and take off the wheels. 

Release the ha,ndbrake. 

3. Screw loose the brake line (4, Fig. 5-25) from the 

rear brake caliper and plug the connection. 

Brake fluid must not spill onto the disc or brake 

pads. Remove the attaching bolts {2 and 5) .. Lift 

out the caliper, see Figl. 5-26. 

4. Remove the attaching bolts for the brake drum 

and lift off the druffio, see Fig. 5-84. 

5. Unhook the lower return spring. Lift the shoes 

forwa,rds, see Fig,. 5-85. 

INSPECTING 

First check that there is no oil leakage. If there is oil 

leakage, rep~ace the sealing ringl, see Group 46. Clean 

all the parts except the brake lining,s. Check that the 

lever joint does not chafe and replace parts which 

are damaged or worn. 

If the brake linings are oily or worn down to the 

rivets, replace the shoes completely. The' brake drum 

should be replaced if its friction surface is concave, 

or if its out-of-round exceeds .2 mm (.008"). Rust 

spots can, however, be polished off. Wipe the contact 

surfaces on the backing plate. 



Fig. 5·85. Fitting the brake shoes 

ASSEMBLlNG 

1. If new lining's or drums are to be fitted, slacken 

the pulley (7, Fig. 5·81) to remove tension in the 

cable. 

2. Coat the 6 guide I,ips on the backing plate as 

weil as the lever joint and adjusting screw with 

grease. Check that the lever and anchor bolt 

parts are correctly fitted, see Fig .. 5-86. 

3. Fit the brake shoes, see Figl. 5-85. The shorter 

sleeve on the adjusting device should be turned 

forwards on the right-hand side and backwards 

on the left-hand side, see Fig. 5-88. 

4. Hook on the return spring. 

5. Fit the brake drum with attaching bolts. 

6. Place the brake caliper in position. Fit the attach

ing bolts (1 and 3, Fig:. 5·25) after smearing the 

bolts with a couple of drops of Locktite, type AV. 

7. Check that the brake pads move freely from. the 

brake disc and adjust the handbrake, see opera

tion 4-6 under "Adjusting the handbrake". 

8. Vent the fitted brake ca liper, see Group 52. 

9. Fit the wheel, see operation 7 under "Adjusting 

the handbrake". 

Fig. 5·86. Brake parts 

l . Anchor bolt 5. Cover plate 
2. Locknut 6. Lever 
3. Washer 7. Brake shoe retainer 
4. Link 

Fig. 5·87. Handbrake 

l. Front brake shoe !Of 

(primary shoe) 
2. Retainer for brake shoe 
3. Lower return spring 

4. Upper return spring 
5. Adjusting device 
6. Rear brake shoe 

(secondary shoe) 
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GROUP 60 

GENERAL 
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Fig. 6·1. Tools for work on the front axle 

SVO 1801 Standard handle 18X 2CO 
SVO 2294 Press tool , for removing the ball jo inls, tie-rod end 
SVO 2699 Press tool, for removing and fitting ball joints and 

rubber bushes, wishbones 
SVO 27CO Sleeve, for fitting ball joinI, lower wishbone 
SVO 2701 Sleeve, for removing and fitting ball joint, upper wish

bone, and bushes in lower wishbone, inel. fitting ball 
joint, lower wishbone 

SVO 2703 Drift, for fitting ball joint, lower wishbone 
SVO 2704 Drift, for fitting ball joint, upper wishbone 
SVO 2705 Drift, fo r removing and fitting rubber bushing in lower 

wishbone 
SVO 2711 Steering wheel puller 
SVO 2713 Spanner (5/8") for upper wishbone shaft bolt, wheel 

adjustment 
SVO 2715 Drift, for removing and fitting grease eap in hub 

SVO 2722 Puller, inner ring, inner front wheel bearing 
SVO 2723 Drift, for fitting ouler ring, inner front wheel bearing 

and oil seal in hub 
SVO 2724 

SVO 2725 

SVO 2726 

SVO 27~ 
SVO 27 
SVO 27, 
SVO 2849 
SVO 2520 

Drift, for fitting outer ring, outer front wheel bearing , 
for removing ouler ring , inner front wheel bearing 
Drift, for removing outer ring, outer front wheel 
bearing 
Puller, front wheel hub 
Drift, for removi ng relay arm bush 
Drift, for fitting relay arm bush 
Counte.rhold, for removing relay arm bush 
Puller, fo r pitman arm 

the front axle fig . 6-2 
Stand for fixlure for reeonditioning l 

SVO 2560 Fixture for front axle 
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Fig. 6-2. Stand and fixture 
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Fig. 6-3. Too ls fol' work o n the mecha nica l steering gea r 
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SYO 1801 Standard hand le 18X200 
SYO 2716 Drift, for fitting bush, :- :iman arm shaft 
SYO 2719 Sleeve, for fitting oil t e · pitman arm shaft 
SYO 2720 Removal tool for pitm ... . . arm shaft bush 
SYO 2721 Reamer for pitman arm shaft bush 
SYO 2850 Pilot fo r reamer SYO 2721 

2860 

Q 
2865 2866 

Fig. 6-4. Tools for work on the servo steering 

SYO 2860 Too l, for removing oil seal 
SYO 2863 Tool , for fitt ing oil sea l 
SYO 2864 Test ing instrument 
SYO 2865 Connection nipple for SYO 2864 
SYO 2866 Connect ion nipple for SYO 2864 
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WHEEL ALIGNMENT 

WHEEL ANGLES 
For the vehicle to have good steering properties and 

a minimum of tyre wear, the front whee ls must have 
certain pre-determined settings, genera lly known as 
the wheel ang les. The whee l ang,les refer to the 
caster, camber, king pin inclination, toe-out and toe-in. 

CASTER 

easter genera ll y refers to the longitudinal inclination 

(forwards or backwards) of the king pin. As this ve
hicle does not have a king pin, the caster consists of 
the angle between a vertical line and a line through 
the centre of the ba ll joints (Fig. 6-5). 

easter has the effect of causing the whee ls to run 
straight forwards thereby facilitating the steering. 

CAMBER 

eamber is the inclination of the wheel itse lf outwards 
or inwards. It is positive if the wheel is inclined out
wards (see e , Fig. 6-6) and negative if the wheel in
clines inwards. Faulty camber causes uneven tyre 

wear. 

Fig. 6·5. Caster 
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Fig. 6·6. Camber and king pin inclination 

B=King pin inclinalion C=Ca mber 

KING PIN INCLlNATION 

King pin inclination means the inclination of the king 
pin inwards. Since this car does not have a king pin, 
the inclination is represented by an angle made be
tween a verticle line and a line thiough the centre 
of the ball joints (B, Fig. 6-6). 

King pin inclination causes the centre lines of the ball 

joints and the wheel to approach each other towards 
the road surface. This makes the wheel easier to turn. 
The inclination also assists the tendency of the wheel 

to run straight forwards since the car is lifted very 
slightly when the wheels are turned. 

TOE-OUT 

When driving round a bend, the wheels roll at dif
ferent radii. For them to have the same pivoting 

centre, and consequently minimum tyre wear, the front 

wheels must be turned to different extents. This re
lationship is determined by the shape of the steering 
rod and steering arms, see Fig. 6-7. 
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A 

B 

Fig. 6-7. Toe-out and toe-in 

TOE-IN 

The difference in the d istances (A and B, Fig. 6-7) be

tween the whee ls measured at hub he igh t at the front 

and rear of the tyres is known as toe-in. The purpose 

of toe- in is to reduce tyre wear. 

PROCEDURE BEFORE WHEEL ADJUSTIN,G 
Before any measuring and possible adjusting are car

ried ou!", the following points should be checked and 

any defects remedied: 

l. Check the air pressure in all the tyres. 

2. Check that the front wheel tyres are evenly worn. 

If not, chang,e them with the rear wheels or the 

spare wheel. 

3. Check that the wheels are not warped more than 

'2.5 mm (.l") and that the radial throw does not 

exceed 2.5 mm (.1"). 

4. Check the front wheel bearings and shock ab

sorbers. 

5. Check that the wishbones are undam.aged and 

firmly attached to the front axle member. Check 

that there is no excessive play in the wishbone 

bushes. 

6. Check that the springs are undamaged and are 

not fatig,ued. 

7. Check the clearance and adjustment of the steer

ing box. With the steering box in the centre 

position, the whte;elis Slhould poin.t stra:ight for

wards. 

8. Check the steering rods, steering arms, relay arm 

and tie-rod. 

9. Make sure that the ear has normal equipment (oil, 

water, petroi and toois) but is otherwise unioaded. 
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MEASURING THE WHEEL ANGLES 
The wheel angles are measured with special m€:asur

ing instruments of which there are many different 

types. No general description can, therefore, be g,iven 

as to how measuring shou ld be carried out except in 

the case of the steering geometry. The measuring 

principle is that camb-er is measured directly with the 

whee l ~, l pointing stra ight forwards. Caster and kin pin 

inclination can not be mea,s ured direct ly. Instead, the 

angu lar a lteration wh ich occurs when the wheel is 

turned from 20° outwards to 20° inwards is measured 

on the instrume nt. 

Most types of modern wheel a li gnme nt measuring in

struments require that the whee ls are locke d with, for 

examp le, the help of a pedal jack. 

When meosuring the wheel ang,les, fo llow the in struc

tions app licab le to the measuring instruments con

cerned. 

CHECKING THE KING PIN INCLlNATION 

The king pin inclination, which on this vehicle is 

represented by the inclination of the centre line of th e 

ball joints, should be 7.5° at a camber of 0°. This 

cannot be adjusted and is difficult to measure exactly 

due to the tension and resilienee in the parts, so that 

the angle read off on the instruments will not be 

exact king pin inclination but can serve as a guide. 

CHECKING THE TOE-OUT 

l. Place the vehicle front wheels on turntables and 

make sure that the wheels point straight forwards. 

Before the ear is placed on them., the turntables 

must be set to zero and locked. 

2. Turn the wheels to the left until the right wheel 

has turned 20° inwards. The scale on the left turn

table should then read 22.5± 1°. 

3. Check the position of the right wheel in the same 

manner by turning the wheels to the right until 

the left wheel has turned 20° inwards, when the 

right turntable scale should give the same reading 

as previously indicated on the left. Both measure

ments should thus lie within the above-mentioned 

tolerances, otherwise it means tha,t the steering 

gear or front end is distorted. 

4. There are no adjusting possibilities, but if the toe

out is incorrect, the steering arms and steering 

rods should be checked. Replace any parts that 

are damag,ed. 



ADJUSTING THE WHEEL ANGLES 
N.B. The fro nt whee l a ng les are a lways ad justed In 

the fo ll owin g order: 

l . Ca ste r 

2. Camber 

3. Toe-in 

ADJUSTING THE CASTER 

NOTE : The uppe r wishbo ne shaft is f ixed with a spe

cial bo lt with a nylon p lug. 

The easter sho uld be 0° ± l ° a nd the adj ustment made 

by means of shi ms inserted at the upper w ishbone 

sha ft (see Fig. 6-8). When ad justin g" loosen the bolts 

with too l SYO 2713, one end of whieh is used for the 

front bo lt and the other for the rear bolt. After the 

bo lts have been slackened severa l turns, shi ms can 

e ither be removed or add itio na l o nes fitted. Shi ms 

are sto cked in thi eknesses of .15-.5-1.0- 3.0 and 6.0 
mm (.006- .020-.039-.12 and .24"). The extent to 

w hieh these a lter the easter is shown in the diagram, 

Fig. 6-9. 
The same a lteration is obta ined e ither by : 

l . Re movin g o shi m from o ne of the a ttaehing bo lts 

2. Addin g a shim to the othe r a ttaehing, bolt 

3. Mov~ng over holf of the requi site shiffil thi ekness 

from one bolt to the' other. 

The easter is adjusted towards the positive side e ither 

by inserting shims at the rear attaehing bolt or by 

removing shims from the front atta,ehing· bolt. 

For eorreet eamber, the easter should be adjusted by 

moving over half the shim thiekness' accGfding. to the 

diagram from one bolt to the other or simply by 

moving at one of the attaehing serews the thiekness 

obtained from the diagram. 

After adjustment has been earried out, the bolts can 

be tightened to a torque of 4.8- 5.5 kgm (35-40 
Ib.ft.). 

ADJUSTING THE CAMBER 

The eamber should be 0° to + l/2° and is adjusted 

by mea,ns of shims {A, Fig. 6-8) at the upper wishbone 

shaft. 

For a left-hand steered vehicle in right-hand traffie, as 

weil as a right-hand steered vehicle in left-hand traf

fie, the vehiele can be suitably provided with the same 

eamber on both sides. For a right-hand steered ve

hicle, intended for right-hand traffie, it may be suit

able for the left-hand side to have a eamber whieh 

is a l/4° g'reater than that for the right-hand side 

(e .g:. 0° and + l/4° resp.). This will eliminate the in

f1uenee of the road surfaee inclination whieh would 

pull the vehicle in a eertain direction. Also the loea

tion of the driver in the vehicle (Ieft-hand steered/ 

right-hand steered) has a eertain influenee due to the 

Fig. 6-8. Ad justi ng the easter a nd eamber 

A=S hims 
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faet that the vehicles are mostly driven when oeeupied 

by o nly o ne person. 

W he n ad justin g the eamber, the bolts are slackened 

a eoup le of turns with too l SYO 2713, one end of 

whieh is used fo r the front a nd th e othe r end fo r the 

rear ottaehing bolts (see Fig. 6-8). Thereafter the num

be r of shims is in ere ased or decreased e qually at 

both the bolts. Th e camber is adjusted to a greater 

positive angle by removing the shims, and to a ne ga 

tive angle by adding: shims. The diagram in Fig. 6-9 
shows the thiekness of the shims eorresponding to a 

eertain alteration in the angle. After adjustment, the 

bolts are tightened to a torque of 4.8-5.5 kgm (35-
40 Ib.ft.} and the eamber is eheeked onee again. 

NOTE: An equal number of shims must either be 

removed or added to both the bolts otherwise the 

eamber will be altered. 

If it is understood how the eamber and easter should 

be aHered, these alterations can be earried out at the 

same time by, for example, removing or o dding shims 

for the eamber and at the same time earrying out 

similar shim alterations for the easter. (If, for example, 

the eamber is inerea-sed 0.6° and the easter 1/4°,2.5 
mm [l"] is first removed at the bolts and .3 mm [.012"] 
is tmnsferred from the front to the rear bolt.) 

ADJUSTING THE TOE-IN 

Thetoe-in should be 0-4 mm (0- .16"). Ineorreet toe

in is adjusted by slackening the c1amping serew or 

loeknuts respectively on the tie rod, after whieh the 

rod is turned in the required direction. The distanee 

between the tyres at the front is redueed, that is to 

say, toe-in is inereased by turning the tie-rod in the 

normal direction of rotation of the wheels. Tighten 

the loeknut after adjustment to a torque of 7.5-9.0 
kgm (5~5 Ib.ft.). 
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Fig. 6-10. Adjusting the max. wheel lock 

ADJUSTING THE STEERING LIMITS 

Wheel turning is limited by stop bolts, at the- pitmon 

arm for left-hand driving (Fig. 6-11 ) and at the relay 

arm for right-hand driving-. 

Adjusting. is done as follows: 

,. Turn the left wheel for a left-hand turn as far as 

it g.oes. Check that the lock angle of the wheels 

Fig. 6-11. Adjusting screw, max. wheel lock 

is 45°. If it is not, then adjust to this value with 

the stop bolt (A, Fig. 6-" ) ot the pitman arm. 

2. Repeat this procedure with the right wheel o nd the 

stop screw on the relay arm. 

N.B. Check that the break hoses are c1ear at fu ll 

wheel lock. 
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GROUP 62 

FRONT END 
DESCRI PTION 

Fig. 6-12. Front axle 

1. Upper wishbone 10. Shock absorber 

2. Upper wishbone ball join t 11. Stabilizer anchorage 

3. Steeri ng knuckle 12. Stabilizer 

4. Stub a xle 13. Stop bolt, ma x. wheel lock 

5. Outer wheel bearing 14. Lower wishbone bush 

6. Inner wheel bearing 15. Frame attachment for stabiliter 

7. Lower wishbone ball joint 16. Front a x le member 

8. Lower w ishbo ne 17. Stop bolt, max. wheel lock 

9. Spri ng 

6:8 
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The vehicle has independent front w hee l suspension . 

This means that there is no actua l fro nt axle, this 

bein g rep laeed by a stron g box-sectio n f ron t ax le 

me mber. Thi s me mbe r is bolte d to th e se lf-s upporting 

body o nd the front wheel suspension and springs are 

fitted at the ends of the member. The eonstruetion is 

illustrated in Fig. 6-12. 

The steering knuek le is pivoted on the, upper and 

lower wishbones by means of ba ll joints (2 and 7), 

whieh are pressed into wishbon es. The wishbone 

shafts are earried in rubber bushes, whieh are jour

nall e d in the wishbones. Camber and easter are adjust

ed by means of shims between the upper wishbone 

shoft and its a ttachment in the front axl e me mber (see 

Fig. 6-8). 

The front whe e ls are earried in taper ro ll er bearings 

(5 and 6, Fig. 6-12). The front spring assembly consists 

of eoil springs (9) inside whieh te leseopie shoek 

absorbers (10) are fitted. In order to inerease its anti 

ro ll ing properties, the ear is equipped with a stabi lizer 

(1 2)., whieh is anehored partly to the lower w ishbones 

(11) and partly to the body {15}. 

Fig . 6-14. Lower wishbone 

1. Washer 5. Washer 
2. Rubber ring 6. Wishbone shaf1 
3. Spacer ri ng 7. Washer 
4. Bush 8. Nu1 

Fig. 6-13. Upper wishbone 
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REPAI R I NSTRUCTIONS 

GENERAL 
The ball joints require no lubrication and are, there

fore, not fitted with lubricating nipples. Howe'ver, the 

rubber seal should be inspected once a year and if 

necessary replaced when adding grease. 

The wishbones may only be stmightened to a minor 

extent and then only in a cold cond ition . If the old 

wishbone deviates to any great extent when compared 

to a new one, it should be rep laced. 

No straightening whatsoever is permitted for stub 

ax les and steering knuckles. 

The instructions given below indicate certain tighten

ing to rques. Otherwise see the standard torque for 

the respective bolting in question. 

FRONT END CO:M'PLETE 

REMOVING 

l . Install the lifting, plote SYO 2811 on the engine 

and olso lifting tool SYO 2727 together with the 

extension rod SYO 2821, see Fig. 6-15. Ra ise the 

engine until the weight is taken off the front en

gine mountings. Remove the hub caps and loosen 

the nuts for the front wheels a couple of turns. 

2. Jack up the vehicle under the front jack attach

ments. Remove the front wheels. 

3. Disconnect the steering rods from the steering 

arms with tool SYO 2294 according, to Fig. 6-19. 
4. Remove the st'Jbilizer attaching bolts. 

Fig. 6·15. Tool for lifting engine 
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Fig. 6·16. Removing the grease cap 
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5. Loosen the brake hoses from the bracket at the 

support member. 

6. Remove the lower nuts for the front eng,ine mount

ing·s. 
7. Remove the front oxle member attaching bolts, 

lower and remove the front end. 

DISMANTLING AND ASSEMBLlNG 

See under the headings "Removing" and "Fitting" for 

the various componenfs. 

FITTING 

1. Fit the guide pins in the front holes for the front 

axle member. 

2. Place a jack under the front end and raise the 

front end so that it comes into position. Apply 

some drops of lock fluid on the rear bolts and fit 

them. Remove the guide pins and fit the front 

bolts (also lubricate these with the same lock 

fluid). 

3. Tighten the engine mounting bol,ts to al torque of 

3.2-3.7 kgm (23-27 Ib.ft.). 

4. Fit the attaching bolts for the stabilizer. Connect 

the brake hoses, see Fig. 5·19, Part 5. Carefully 

check the location of the hoses and adjust if ne

cessary. 

5. Fit the steering rods. 

6. Yent the brakes according to the instructions in 

Part 5. 

7. Fit the wheels and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10- 14 
kgm (70-100 Ib.ft.). Fit the hub cap. Remove the 

lifting too!. 



Fig. 6·17. Removing the front wheel hub 

STUB AXLE 
REMOVING 
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l. Remove the front brake ca liper according to the 

instructions gliven in Part 5. 
2. Remove the grease cap with tool SYO 2715, see 

Fig. 6·16. Remove the split pin and castle nut. Pull 
off the hub with puller SYO 2726, see Fig. 6·17. 
If necessary pull off the inner bearing from the 

stub axle with tool SYO 2722, see Fig'. 6-18. 

Fig. 6·18. Removing the inner bearing 
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Fig. 6.19. Removing the steering rod ' 

3. Remove the steering rod from the steering arm 
with tool SYO 2294, see Fig. 6-19. 

4. Slacken but do not remove the nuts for the ball 

joints, knock on the oxle with a hammer until the 
ball joint pins loosen. Raise the lower wishbone 
a little with the jack. Remove the nuts for the ball 
joints and then the stub axle. 

FITTING 

l. Place the inner bearing in position in the hub and 
press in the oil seal with tool SYO 2723 and 

standard handle tool SYO 1801. See Fig. 6-20. 
2. Place the stub axle in posiNon and tighten the ball 

joint nuts. If the ball joint twists, hold it firmly in 
position with a screw vice, see Fig. 6-24. Fit the 

steering rod on to the steering arm. 
3. Place the hub on the axle, fit the outer bearing, 

washer and castle nut. 

4. Adjust the front wheel bearings by tighteningi the 
ntut with a torque wrench to a torque of' 7 kgm 

(50 Ib.ft.) while the wheel is rotated. Then slacken 
the nut one third of a turn. If the slot in the nut 
does not coincide with the split pin hole in the 
stub axle, slacken the nut further until the split 

pin can be fitted. Check that the wheel rotates 
easily but without any play. 

5. Fill the grease cap half full of grease and fit it 

with tool SYO 2715. 
6. Fit the front whe'el brake unit and wheel accord~ 

ing to Part 5 "Fitting the front wheel brake unit". 
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SVD 1801 

Fig. 6-20. Fitting the o il sea l 

BALL JOINT, UP'PER WISHBONE 
REMOVING 
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l. Remove th e hub cap and sla,cken the wheel nuts 

slightly. 

2. Jack up the front end of the vehicle under the 

front jack attachments. Remove the wheel. 

3. SIaeken but do not remove the nut for the upper 

ball joint. Tap with a hammer on the steering 

knuckle round the ball joint pin until it loosens 

from the axle. Remove the nut and suspend the 

upper end of the knuckle with a wire to avoid 

straining the broke hoses, see Fig. 6-21. 

Fig. 6-21. Removing the ball joint, upper wishbone 
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Fig. 6-22. Location of ball joint in upper wishbone 

4. SIaeken the nuts for the wishbone shaft 1/2 turn. 

Lift up th e wishbone slightly and press out the 

bo " joint with press too l SYO 2699 and sleeve 
SYO 2701 , see Fig .. 6-2l. 

FITTING 

l. Before fitting the bo" joint, check that the rubber 

seal is fi"ed with g'rease. Bend the pin end over 
the slot (A, Fig. 6-22) and check thot the grease 

forces its way out. If necessary, top up with multi

purpose grease. 

2. Press the bo" joint into the wishbone with press 

tool SYO 2699, sleeve 2701 and drift 2704, see Fig. 

6-23. Make sure that the slot in the bo" joint coin

cides with the long,itudinal shaft of the wishbone 

either externa"y or interna"y (Fig. 6-22) as the pin 

has maximum movement in the direction of this 

line. Should the ball joint be incorrectly fitted 

when being pressed in, turn the tool SYO 2699 

half o turn and then press the bo" joint into the 

correct position. The ball joint must not be loose 

in the wishbone. Turn down the wishbone and 

tighten the nuts for the wishbone shaft. Tighten 

the ball joint against the steering knuckle. If the 

pin rotates, hold it firmly with a screw vice, see 

Fig. 6-24. 

4. Fit the wheel and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10-14 

kgm (70-100 Ib.ft.). Fit the hub cap. 

BALL JOINT, LOWER WISHBONE 
REMOVING 

l. Remove the hub cap and sIaeken the wheel nuts 
slightly. 

2. Jack up the vehicle under the front jack attach

ments. T eke off the wheel. 



Fig. 6-23. Fitting the ball joint, upper wishbone 

Disconnect the steering rod from the steering arm 

with too l SYO 2294, see Fig. 6-19, and remove the 

brake lIn es from the stabilizer bolt. 

3. Slocken the nuts for the upper a nd lower ball 

joints, but do not r,emove them. Top with a ham

mer until the ball joints loosen from the axle. 

Raise the lower wishbone with the jack. Remove 

th e nuts. 
4. Remove the steering knuckle with hub and the 

front wheel brake unit, and place them on a 

stand or similar. 
5. Press th e ball joint out of the lower wishbone with 

press tool SYO 2699 and sleeve SYO 2700, see 

Fig. 6-25. 

Fig. 6-24. Upper ball joint securely held by vice 

Fig. 6-25. Removing the ball joint, lower wishbone 

FITTING 
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l. Check that the rubber sea l is fi ll ed. with grease by 
breaking the pin to the side so that grease is for

ced o ut. If this does not hoppen, then fill the sea l 

with grease. Before fitting" remove a ny grease 
that has squeezed out on to the ball pin taper. 

2. Press the ball joints in th e wishbone with tools 

SYO 2699 + 2701 +2703, see Fig. 6-26. If the ball 

joint is fitted at a slant turn the tool 1800 and 

press the ball joint in correctly. The joint must not 

be loose in the wishbone. 

3. Fit the steering knuckle a nd tighten the nuts of 

Fig. 6-26. Fitt ing the ball joint, lower wishbo ne 
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the upper and lower ball joints. If the pins rotate, 

fix them secure ly with a screw vice, see Fig. 6-24. 

4. Fit the steering rod and lower the jack in order 

to tak,e the load off the wishbones. Po int the 

whee ls straight forwards and faste n th e brake 

houses to the stabi lizer bo lt. 

5. Fit the whee l and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10-14 

kgm (70-100 IbJt. ). Fit the hub cap. 

UPPER WISHBONE 
The bushes in the upper wishbone are not replace

able. If the link arm or bushes become damaged, re

place the link arm complete together with the bushes 

and ball joint. 

REMOVING 

l. Remove the hub cap and siaeken the wheel nuts 

slightly. 

2. Jack up the front end of the veh icle under the 

front jack attachments. Remove the whee l. 

3. SIaeken but do not remove the nut for the upper 

ba ll joint. Knock with a hammer on the steering 

knuckle round the ball joint pin until it loosens 

from the axle. Remove the nut a nd suspend th e 

upper end of the knuckle with a wire to avoid 

straining the brake hoses, see Fig. 6-21. 

4. Remove the bolts for the wishbone shaft with tool 

SYO 2713, see Fig. 6-8. 

N.B. Take care of the shims. Lift off the wishbone. 

.FITTING 

N.B. The wishbone shaft is fixed with a special bolt 

containing a nylon plug. 

l . Place the wishbone in position and fit the bolts 

by hand. Fit the shims in the position they occu

pied previously. Tighten the bolts with tool SYO 

Fig. 6-27. Removing the rubber bush, lower wishbone 
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Fig. 6-28. Fitting the rubber bush, lower wishbone 

2713. Tighten the nuts for the wishbone shaft to a 
torque of 5.5-6.2 kgm (40-45 Ib.ft.). 

2. Fit the upper baH joint in the steeringl knuckle and 
tighten the nut. 

3. Fit the wheel and whee l nuts. Lower the vehicle 

and tighten the whee l nuts to a torque of 10-14 

kgm (70-100 IbJt.). Fit the hub cap. 

LOWER WI'SHB,ONE 

REMOVING 

l . Remove the hub cap ond loosen the wheel nuts a 

coupl e of turns. 

2. Jack up the vehicle at the front jack attachments. 

Re move the wheel. 
3. Remove the shock absorber, see Part 7, "Remov

ing the shock absorber". 

4. Disconnect the steering rod from the steering arm 

with tool SYO 2294, see Fig. 6-19. Loosen th e 

clamp for the brake hoses. Remove the bolt for 

the stabilizer. 

5. Place the jack under the lower wishbone. SIaeken 

the nuts for the ball joints, and knock with the 

hammer until the ball joints loosen from the 

steering knuckle. Remove the nuts and lower the 

jack. Take off the knuckle with the front wheel 

brake unit and place it on a stand or simil.ar. 

6. Lower the jack and remove the spring. 

7. Take off the nut and remove the wishbone shaft. 

Turn the re'lroy mm with the tie rod so that the 

wishbone shaft is free and thus can be removed. 

T ake off the wishbone. 

REPLACING THE LOWER WISHBONE BUSHES 

l. Secure press tool SYO 2699 in the vice. Remov,e 

the rubber ring, (2, Fig. 6-14), as weil as the spacer 

ring (3). Press the bushes out with drift SYO 2705 

and counterhold SYO 2701. The tools should be 

placed as shown in Fig. 6-27. The bushes are pres

sed out in the direction of their flanges, that is, 

rearwards in the vehicle, see Fig. 6-14. 



2. Press the bushes in with drift SYO 2705 (turned in 

the opposite direction) as weil as counterhold SYO 

2701 and press tool SYO 2699, see Fig. 6-28. Both 

bushes should be faced with the flanges rear

wards in the vehicle, see Fig,. 6-14. 

FITTING 

1. Supplem ent the wishbone with a spacer ring (3, 

Fig. 6-14}, rubber ring (2) and washers (l , 5 and 7). 

Place the wishbone in position and fit the wish

bone shaft (6). Hold the wishbone roughly vertical 

and tighten the nut (8) to a torque of 13-15 kgm 

95-110 Ib.ft.). 

2. Fit the spring. Raise the jack and fit the steering 

knuckle. Tighten the nuts for the ball joints. If the 

pins rotate, hold them securely with a vice, see 

Fig. 6-24. 

3. Fit the shock absorber according to the instruc

tions given in Part 7. 

4. Fit the wheel and wheel nuts. Lower the vehicle 

and tig'hten the wheel nuts to a torque of 10-14 

kgm (70-100 Ib.ft. ). Fit the hub cap. 
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GROUP 64 

STEERING GEAR 
DESCRI PTION 

MECHANICAL STEE~ING GEAR 
The design of the steering gear is shown in Fig. 6-29. 

Steering wheel movement is transmitted to the wheels 

via the steering column (5), steering, box (3), pitmon 

arm (10), tie rod (11), ste,ering rods (8 and 13) and 

steering knucldes (7 and 10). 

The relay arm (Fig . 6-42) is supported on a pin in the 

braeket by means of a bush. The bush consists of 

three par.ts, a rubber bush, an oute,r sle'eve of sheet

metail and inside a spacer sleeve. The outer sleeve 

has a press fit in the hole of the re,loy arm. When the 

rel1ay arm is turned, movement takes place' between 

the outer sleeve and the rubber bush, the intervenin9J 

space of which has been lubricated for Ilife,. The bear

ing thus requ,ires no lubnicotion . 

The upper and lower sections of the steering co lum n 

(5, Fig. 6-29) are connected by means of a universal 

joint. The lower section is mo unted to the steering 
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box by means of aflange (4) with rubber disc. Should 

a frontal collision involving' the indentation of the 

front end occur, it is possib le for the lower section of 

the steering co lu mn to break away and thus prevent 

the steering wheel from being forced backwards-up

wards. Also contributing to this effect is a splined 

joint with clamping sleeve on the upper section of the 

steering column which permits axial compression dur

ing powerfu l impact. 

The upper section of the steering co lu mn is carried in 

ball bearings in the jacket tube. The ends of the tie 

rods and steering rods are plostic-lined which means 

that they require no lubricating. 

The ear has a turning circle of about 10 m (35 ft.) 

and the number of steerin g· whee l turns from lock to 

lock is 4.8. 
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Fig. 6-29. Steering gear components 

l. Sfeering knuckle, righf 
2. Relay arm 
3. Sfeeri ng bax 
4. Lawer sfeering calumn flange 
5. Lawer sfeering calumn secfian wifh universal jainf 
6. Ball joinf 
7. Sfeering knuckle, leff 
8. Sfeeri ng rad, leff 
9. Ball jainf 

10. Pitman arm 
11 . Tie rad 
12. Ball jainf 
13. Sfeering rad, righf 
14. Ball jainf 



Steeri ng wheel lock 

The engine of the vehicle has been made tamper

proof by the installation of a steering wheel lock, 

which is integrally built with the ignition switch. The 

ignition switch has four positions, 0-1-11-111. Removing the 

ignition key, which can only take place when it is in 

position "O", releases a catch and lock pin (A) is pres

sed forwards by a spring. When the steering wheel is 

turned, so that a slot coincides with the lock pin, the 

lock pin enters the slot and locks the steering column 

so that the front wheels con not be turned. 

When the ignition key is inserted and switched to 

position ''I'', the lock pin is pulled back and this 

releases the steering column which is secured in a 

withdrawn position. At position "I" the vehicle can be 

moved with the ig,nition switched off. 

At position "II" the ignition is connected up and in 

position "III" the starter motor can be engaged. The 

ignition switch and steering wheel lock can only be 

replaced as a sing.le unit. 

Fig. 6-30. Steering box, mechanical 

l. Lower bo II bea ri ng, steeri ng ca m 
2. Bearing race 

, 3. Guide pin 
4. Shims and gaskets 
5. Lever shafl 
6. Spring guide 
7. Springs 
8. Stop plate 

9. Bush 
10. Nut gu id e 
11 . Gasket 
12. Steer i ng box cover 
13. Shim s a nd gaskets 
14. Steeri ng cam cover 
15. Retainer 
16. Oil seal 
17, Bearing race 
18. Upper steeri ng cam bearing 
19. Steering cam 
20, Ball s 
21. Ball nu t 
22. Rec ircu lating ba ll tube 
23. Bu sh 
24. Oil seal 

The steering wheel lock is mounted to the column by 

means of two shear-off bolts, and to the dashboard 

with two screws. 

A 

Fig. 6-31. Steering wheel lock 
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SERVO STEERING 
As alternative, this vehicle can be fitted with the ZF 

recirculating cam and ball nut type servo steering. 

The main components of the servo system are the 

steering box, servo pump and oil container with filter. 

These are connected to the various oil lines, see Fig. 

6-32. From the pitman arm the servo steering system is 

simi l'ar to the mechanical steering a rrang'ement, see 

Fig. 6-29. 

The numbe,r of steering wheel tums f.rom lock to lock 

is 3.7. 

Steering gear 

CONSTRUCTION 

The steering gear is of the cam and roller type. In 

addition to the mechanical section, the servo cylin

der and controi valves are built into the steering box. 

The lower part of the steering, box (l, Fig. 6-33) is in 

the shape of a cylinder in which the, piston (2) is fitted. 

On the one side the piston is in the form of a rack 

gear wh ich meshes with the tooth segment of the pit

man arm shaft (20}. 

The axial movem:ent of the piston which determines 

the direction the wheels turn, is obtained via steering 

ca'm (S) and ball n'ut. The redrculating baH's (4) are 

I'oca'fled in annul;ar grooves and form the thread for 

the nut. Movement of the steering cam cornes from 

the steering co lumn at the contro i spind le (16) and 

the torsion rod (ll} se,cured in the spind ie. The st,eer

ing cam i's jouma'l'led in the upper secti'on of the 

steering box partly by means of an axi'al thrust need'le 

bearing and pari'ly by melans of a taper ball be'aring. 

The inne,r race of the taper baH bearing, a,lso is an 

outer race for the doubl:e needle bea,rings of the 

controi sp indie. 

Located in the upper part of the s,teeringi cam. are 

the contro i valves (9 and lO}: they are drawn out in 

the fig,ures. These valves are influenced by two pins 

in the lower end of the controi spindle (16). 

Fig. 6-32. Servo steering 

1. Servo pump 4. Oil container with filter 
2. Delivery oil line 5. Return oil line 
3. Pump suction line 6. Steeri ng box 
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Fig. 6-33. Function, neutral position 

l. Steeri ng box 7. Return groove 14. Safety va Ive 
2. Piston 8. Inta ke port 15. Flow controi valve 
3. Recirculating tube, 9. Controi valve 16. Controi spindle 

ball nut 
4. Balls 

10. Controi valve 
ll. I ntake port 

17. Torsion rod 
18. Annular groove 

5. Steering cam 12. Servo pump 19. Annular groove 
6. Return groove 13. Oil container 20. Lever shaft 

The 'lever shaft POl is journalled 'in the steering box 

and side cover by means of needle bearings, see Fig. 

6-35. Sea,ling betwe'en the va'lV'e ho'using and the 

upper section of the housing as weil a·s between the 

intermediaite piece and s~eering cam is catered for by 

O-rings and plastic rings. 

The steering gear reduction ratio is 15.7: 1. 

lihe con'structi'on of the steeri'ng ge'Or differs wif1h re

gard to a left-hand stee'red and o right-hand steere·d 

vehicle in the malfte;r of the locotion of t.he lever shaft 

and the steerinog cam thre'a'd. Fig. 6-32 s/hom the 'Ste'er

ing gear for left-hand steering, while, Figls. 6-33 and 

6-35 s how that for r ight-hand ste'erin'g. The fo'llowing 

description of the function applies to both . 

FUNCTION 

The loca,tion of the steering valves as weil as that of 

the oil floware shown schematically in Figs. 6-33, 

6-34 and 6-35. In order to illustrate more clearly how 

the valves are connected to the part of the housing 

where the servo piston operates, a cross-section has 

been made through the steering valves in addition to 

the long'itudinal section. Moreover, extra channe'ls 

have been drawn to link up both sections. 

As soon as the front wheels have been turned to the 

desired position, and the forces acting on the steering 

wheel become less, the controi valves return to the 

neutral position unde'r the influence of the torsion rod. 

When the steering wheel is turned to the right (see 

Fig. 6-35), the piston (2) is screwed to the right in the 

figlure. The contwl' va.lve (10), is moved to the right 

and perm'itsorlunde,r pres'sure to p'Oss to the annular 

groove {l 8) of the valve housing and from there 1'0 

the left side of the cylinder. Oil under pressure a,lso 

flows to the return g'roove (7) which, however, is 

closed so that the oil pressure on the left side of the 

operating piston (2) rises and facilitates turning of the 

leve'r shaft. Oil 'at the right side of the cylinder ilS 

pre'ssed by the piston via the annular groove {19) 
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Fig. 6-34. Princip le of funct ion, left-hand swing 

through the return groove (6) of the controi v?lve (la) 

back to the oil container (13). 

Oil is conveyed under pressure from the pump into 

an annular chamber round the valve housing (the 

large circle in the cross-section). In the neutral posi

tion (Fig . 6-33) the valves (9 and la) are so adjusted 

tha ';' oil can pass the intake ports (8 and 11) and flow 

on to the annular grooves (18 and 19} in the valve 

housing. From here the oil is led partly to both sides 

of the piston (2) through the channels (18 and 19), and 

partly - as long as the valves are in the neutral 

position - to both the return grooves (6 and 7) at 

the controi valves. From the return grooves oil flows 

through the return channel back to the container. 

When the steering wheel is turned to the left (see Fig. 

6-34) movement is transmitted via the controi spindle 

(16) and the torsion rod (17) to the steering cam (15), 

so that the piston (2) is screwed to the left in the 

figure (downwards in the vehicle). Since the torsion 

rod is resilient, the steering spindle will be turned in 

relation to the steering cam and thus influence the 

valves placed in the cam. The greater the turning 

movement, the greater will be the valve displacement. 

One of the controi valves (9) is then displaced to the 
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right and opens the intake port (8) wider, while at 

the same time the other controi valve (10) is dis

placed to the left and closes the intake port (11). The 

delivery line.of tbe controi valve (9} is linked with the 

annular groove (19) in the valve housing. This also 

applies to the return g,roove (6) of the controi valve 

(10). The delivery line of the controi valve (la} is con

nected to the ann ular groove (18) and to the return 

groove (7) for the controi valve (9). 

Under such conditions, oil under pressure flows in 

through the intake port (8) to the ann ular groove (19) 

and then on to the cylinder on the rig.ht-hand side of 

the piston (2). Oil also flows to the return g'roove (6). 

Since the outlet port is blocked, pressure will rise and 

assist in pressing the piston (2) to the left. 

Oil in the left-hand section of the cylinder is forced 

away via the annular groove (18} in the valve housing 

to the intake port (11) which is c1osed. At the same 

time, oil flows to the return groove (7) and then 

through the return line to the oil container. 

As soon a·s the front wheels are turned to the desired 

angle and the forces operating on the steering wheel 

become less, the controi valve returns to neutral posi

tion as a result of the influence of the torsion rod . 



Fig . 6-35. Function, right-hand turn 

Turning the steering wheel to the right (see Fig. 6-35) 

will screw the piston (2) to the right on the fig,ure. 

The controi valve (10) is displaced to the right and 

perrnits oil under pressure to pass to the annular 

groove (18) of the valve housing and from there on 

to the left-hand side of the cylinder. Oil under pres

sure also f10ws to the return groove (7). which, how

ever, is c1os~d so that oil pressure on the left-hand 

side of the operating piston (2) rises and facilitates 

the turning of the lever shaft. Oil at the right-hand 

section of the cylinder is pressed by the piston via 

the annular groove (19) through the return groove (6) 

of the controi valve (10) back to the oil container (13). 

Servo pump 

The sel1Vo pump (Fig,. 6-36) is of the vane type. It is 

mounted on a bracket on the left-hand side of the 

engine and is pulley-driven by the engine at engine 

r-peed. 

The pump rotor is provided with 10 loose vanes and 

rotates in a circular-shaped intermediate piece. The 

vanes are pressed against the wall of the interme

diate piece partly by centrifugal force and partly by 

oil pressure. 

The spoce in the intermediate piece is ovol" see Fig. 

6-35. This permits the are'a between the' rotor, the wall 

of the in.termediate pie,ce and two of the vanes to 
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Fig. 6-36. Servo pump 

alter when the retor 'retate's. When a ceuplle ef vanes 

ape meved from the suctien side te the pre'S'sure s.ide, 

the 'alre'a between~hem anld the sucked-,in eil lincreases 

te start with. W'hen the oenn'ectien with the suctien 

side has been passed, a lin k-up with the pressure side 

is then attalined instead. Since the space between the 

vanes centrocts at the same t ime, the pressure will 

rise a'nd eil will be ferced eut inte the delivery line. 

Due te the fact that there are twe inlet a nd twe 

eutlet channe ls, the pump h~s deuble capoeity. 

CONTROL VALVE 

The pump heusing centains a centre I va,IVle whioh 

regu'lates partly t he oi:1 flew and p!Qrtly the maximum , 

pressure. 

W~hell the pump s,tarts funlCtiening', th e vallve (5, Fig. 

6-37) maintains the val;ve pressed to the le ft ef the 

spring (7),. The eil suppllied by the pump pa'Sses 

threugh the de'livery channel (3) vi'a the check valve 

Fig. 6-37. Controi valve, normal position 

l. Delivery line 5. Controi valve 
2. Check valve 6. Safety valve 
3. Delivery channel 7. Spring 
4. Return channel 8. Link channel 
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Fig. 6-38. Controi valve, maximum pressure 
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(2) eut ,into the del,ive;ry tin.e (1) and frem: there te the 

steering bex. The Slpace te ~he 'right ef the cont,rel 

V'o'lve is lin ked-up with the del'ivery Hne (1) by means 

ef the I,ink channe l (8); ond has, therefe,re, the sam.e 

pressure. 

The check valve's (2) functien is te ensure that the pres

wre en theleH-hand side ef ~he centre I vallve pisten 

is higher than that in the line and a lse te the right 

ef the pi,sten. When the spring pres'Sure i'S overceme, 

j'he pisten is, therefore, di'Sp~ace!d te 'f1he right And 

when the speed is suffi.ciently high ~in ,re latien te the 

counterpreswre, the pi,ston has heen di'S'P'laced se 

muchthat the surp l,us oi l can Hew back to the inlet 

side ef the pump, see Fig. 6-37. Since the pump sheu ld 

de~iver a q u a.nti t y sma./ler than the maximum ca,pacity, 

this valve adjustment can be called nermal. 

Sheuld the pump flew threugh the eutlet be stopped, 

fer examp le, because the frent wheel turning is block

e'd, the pressure in the delivery line (1} will rise and 

the pressure difference between beth e nds ef the 

controi valve will be e,qualized. This will cause the 

spring te be moved te the left, the cennection with 

the return channel te be clesed and the pressure te 

rise even mere. At abeut 75 kg/cm2 (1066 Ib/tt.in.) the 

spring pressure en the safety valve (6) is evercome, 

that is, the inner part ef the centrel valve, and eil 

can then pass eut te the return channel (4), see Fig. 6-38. 

The pressure en the right-hand side ef the pisten will 

then drep and the entire centroi valve will be moved 

te the right se that the cennectien with the return 

channel opens. W'hen the pressure dreps tö its nermal 

value, the safety valve deses and the centrel valve 

returns te its nermal pesitien. 

OH container 

The eil centainer is placed in the engine cempartment 

where it is easily accessible. It is previded with a 

filter, frem the centre ef which eil is sucked te the 

pump. By means ef the by-pa,ss valves, eil can flew 

past the filter sheuld it beceme blecked. The eil level 

can be seen against the level line af ter remeving the 

cap. 



REPAI R I NSTRUCTIONS 
REPlACING THE STEERING WHEEL 
REMOVING 

l. Remove the screws (l, Fig. 6-39) fo r th e upper part 

of the directional indicator switch ho using and 

the three attaching screws for the lower part. Lift 

off the housing. 

2. Remove the attaching screws (2 and 3) for the 

horn ring. Turn and lift up the rin9' a 'nd pu ll out 

the cable contact. 

3. Remove the steering wheel nut. 

4. Point the front whee ls straight forwards. Fit on the 

steering wheel puller SYO 2711, see Fig. 6-40, and 

pull off the steering wheel. 

FITTING 

l. Make sure that the front whee ls are poin t in g 

straight forwards 

2. f. it the sLip contact and the steering whee l. Tighte n 

the steering wheel nut to a torq ue of 3-4 kgm 

(20-30 Ib.ft. ). 

Fig . 6-39. AHaching screws 

1. For directional indicator 
switch housing 

2. and 3. For horn ring 

Fig. 6·40. Removing the steering wheel 

3. Conn ect the cable con tact a nd fi t the horn rin g 

so th a t the holes come o ppo site the nttachin g 

screws. Fit th e screws (2 a nd 3, Fig . 6-39). Check 

th e function of th e horn rin g. 

4. Fi t both parts of th e directional indicator switch 

housing and the ir attaching, screws. 

REPlACING STEERING COlUMN 
JACKET BEARINrG 
To replace the upper bearing, (11, Fig. 6-41 ), first 

remove the steering wheel, spring (13) and seat (12). 

If the other bea rings are to be replaced, the steering 

column mus!' be separated from the sleeve (6). If the 

upper steering column jacket (8) is involved, release it 

and then the locked nut (7). When a ssembling, tighten 

the nut (7) to a tOIque of 3-S kgm (20-36 Ib.ft.) and 

then lock the nut by driving the edg,e into one of 

the slits .. If the lower steering column jacket (4) is 

involved, drill out the rivet (S). When assembling, use 

rivet KN Sx32 mm. 

Fig. 6-41. Steering column components 

1. Universal joint 
2. Rubber seal 
3. lower steering column section 
4. lower steering column jacket 
5. Rivet 

6. Sleeve 
7. Nut 
8. Upper steering column jacket 
9. Upper steering column section 

10. Ring 

11. Bearing 
12. Seat 
1J. Spring 
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Fig. 6·42. Relay arm bearing 

1. Relay arm 5. Sleeve 
2. Bracket 6. Sleeve 
3. Rubber bush 7. Washer 
4. Bearing pin 

REPLACING THE RELAY ARM BUSH 
1. Jack up the vehicle at the fro nt end. 

2. Disconnect the ball joints for the ste€ring rod and 

tie rod from the relay arm with puller SYO 2294, 

see Fig. 6-19. 

3. Remove the nut and washer {7, Fig. 6-42) ond take 

down the relay a,rm (1). 

4. Secure press tool SYO 2699 in a vice and press 

the bush out with a counterhold SYO 2736 and 

drift SYO 2734 (see Fig. 6-43). 

5. Turn ~he relay arm a.nd press in the new bush with 

tools SYO 2699 + SYO 2736 and drift SYO 2735 

(see Fig .. 6-44}. 

6. Place the relay arm in position, fit the washer (7) 

and the nut. Tigihten the nut to a torque, of 7.0-

8.5 kgm (50-60 Ib.ft.). 
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Fig. 6·43. Removing the rubber bush, relay arm 
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SYO SYO 2699 

Fig. 6·44. Fitting the rubber bush , re lay arm 
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7. Fit the steeri ng red (i n the inner hole on the relay 

arm) and the tie rod. Tighten the Nyloc nuts to a 

torque of 3.5-4.1 kg.m (25-30 Ib .ft. ). 

8. Lower the vehicle. 

MECHANICAL STEERING GEAR 

Steering box 

REMOVING 

1. Jack up the front end. 

2. Remove the lock nut for ~he pitman arm. Pull the 

pitman OIrm off with tool SYO 2849. When fitting 

the puller, turn the wheels fully to the right, see 

Fig. 6-45. 

3. Slacken the clamping bol t (1), Fig. 6-46. Remove 

the a.ttaching bolts (4}. Pull. the steering, box for

wards (2). 

Fig. 6·45. Removing the pitman arm 
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. Fig. 6·46. Steering box, mechan ica l steering 

l . Clamping boll 
2. Slee ri ng box 

DISMANTLING 

3. Filler plug 
4. Al1aching bo lt 

l. Remove the stop plate (8, Fig. 6-41}, spacer (4), 

spring guide (6) and springs. 

2. Carefully remove the steering, box cover (12, Fig. 

6-30} from the guide pins. 

3. T urn the ball nut (21) to the end position. Remove 

the pitman arm shaft (Fig'. 6-48} and the nut guide 

(10). 

4. Remove the steering. cam cover with retainer and 

shims, see Fig. 6-49. 

Fig. 6·47. Removing the stop plate 

4. Shims 6. Guide spring 8. Stop plate 
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6 

4 

Fig. 6·48. Removing the pitman arm shaft 

5. Pitman arm shaft 10. Nut guid e 11 . Ba ll nu t 
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S. Pull out the steering cam with bearing and screw 

off the ball nut at the same time, see Fig. 6-S0. 

6. Collect t.he 10 balls for the lower ball bearing. 

7. Remove the upper bearing from the steering cam. 

Collect the 13 balls. 

8. Remove the balls from the ball nut, a tol'al of 27. 

The transfer tube does not need to be removed. 

N.B. Do not mix up the balls from both the bearings 

(7.14 mm) and the ball nut (7.93 mm). 

15 16 14 13 

Fig. 6·49. Removing the steering cam cover 

13. Gaskels and shims 15. Relainer 
14. Cover 16. Oil seal 
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Fig. 6-50. Removing the steering ca m 

INSPECTING 

Cle an all the parts in white spi rit. 

VOLVO 
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Check thoroughly all the bearing races and balls. Re 

place any po rts that are damaged. In connection with 

this, replace all the balls and the race if the steering 

cam bearings are involved. If the ball nut or the 

steering cam is damag,ed, !1eplace these parts com

plete together. 

6: 26 

• o 

~--!--s VO 2720 

VOLVO 
103153 

Fig. 6-51. Removing the bush 

~~:hW 

Fig. 6-52. Drilli ng off the housing, early prod. 

The race for the lowe r steering cam bearing is pulled 

out with an ang,le screwdriver. 

Measure the diameters fo r the bush in the housing 

and cover as weil as the pitman arm shaft. For new 

parts the clearance is .02~63 mm (.0010-.0024"). If 

the clearance exceeds .18 mm (.OO7")~ replace the bush 

according to the following: 

Use tool SYO 2720, see Fig. 6-51, for pre·ssing the 

bush out of the housing. The early prod. type housing 

has aflange which functions as a stop for the bush. 

Tohis flange, see the dotted I,ine in Fig" 6-52, must be 

drilled off when replacing the bush. Use a drill with 

diameter 32 mm (1 /4"). To press in the new bush use 

tool SYO 2716 and standard hand le SYO 1801, see 

Fig. 6-53. 

Fig. 6·53. FiHing the bush 
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Fig. 6-54. Reaming 

After pressing in the bush, ream it with the help of 

reomer SVO 2721 a'nd pilot SVO 2850 fitted in the 

cover, see Fig. 6-54. After the bush has been re·amed 

and the housing carefully c1eaned, fit the oil seal tool 

SVO 2719 (see Fig. 6-55) and with the sealing lip fac

ing, inwards. 

The bush in the cover is replaced together with the 

cove·r and is ready-machined together with it. 

A5SEMBLlNG 

To make the assembling, possible, the loose balls 

must be smeored with o light layer of grease. Use a 

durable type of g'rease for this purpose, that is, the 

same type as used for the wheel bearings. 

Fig. 6-55. Fifling the oil seal 

.. J 
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Fig. 6-56. Ball nut 

l. Press the lower ball beoring race (2, Fig. 6-30) in 

position in the housing. Fit the 10 balls (7.14 mm). 

Use grease to hold the balls in position. 

2. Pack the 27 balls (7.93 mm) into the hall nut (21) 

with the help of grease (Fig. 6-56).. Scre-w the 

steering cam (19) into the ball nut. Check to make 

sure that it has a good fit. 

3. Fit the ball nut together with the steering . . cam 

into the housing (Fig. 6-57). Carefully fit the stee·r

ing cam in position in the lower bearing. 

4. Pack 13 balls (7.14 mm) into the upper bearing 

and carefully fit the bearing over the steering 

cam . 

Fig. 6-57. Fifling the steering cam 
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SVD 2719 

Fig . 6-58. Fitt ing the p itman arm sh af t 
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5. Fit the o il sea l (16) in the ste eri ng cam cover (14) 

with the sea l li p facing inwards. Fi t the gaske1 , 

sh im, gasket, cover and reta iner, see Fig. 6-49. The 

gaskets have a thickness of .127 mm (.00,5") and 

the shi ms are a vai lab le in thi ckne,sses o f .05, .127 

a nd .254 mm (.002, .005 a nd .010" ). Tighten the 

fou r bolts to o- torque o f 1.7- 2.1 kgm (12- 15 

Ib.ft.). 

6. Check the te nsion w ith the steering cam hori

zo nta /. W ith corre ct te nsion, a to rq ue of 2.3-4.6 

kg cm (2.0- 4.0 Ib.in.) is req ui red to turn the stee r

ing cam. The torq ue can be meas ured w ith t he 

he lp of a sp ri ng· b alance and cord round th e 

stee ring ca m shaft. The balance should give a 

reading of 2.6-5.2 kg (5.7-11.5 Ib. ). If ne cessa ry, 

adjust by removin g or adding, shims or gaskets. 

7. Turn' the stee ring. cam so that the ball nut is mov

ed to th e lower end position . Fi ~ the nut guide 

onto the ball nut. Lubricare the oil seal (24) and 

fit the pitman arm shaft into position. When doin g 

this, proteet the oil seal with tool, SYO 2719, see 

Fig. 6-58. Then turn the ball nut to the centre 

position. Fit the giasket (11) and steering: box 

cover (12). Tighten the two bolts to a torque of 

1.7- 2.1 kgm (12- 15 Ib.ft.). 

8. Place the spring guide (6). in pos<ition but without 

the spring,s (7). Fit the paper and steel shims a s 

weil as the stop plate (8). The gaskets have a 

Fig. 6-59. Checking the axial play 
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thickness of .127 mm (.005") and the shims are 

ava il ab l·e in thicknesses of .05, .127 and .254 mm 

(.002, .005 and .01 O" ). Tighte n th e three bo lts to a 

torq ue of 1.7-2.1 kgm (12-15 Ib .ft.) . N. B. Check 

to make sure that there is axial p lay on th e p it

man arm shaft. If there is not, th e ba l,ls may be 

damaged,.'w hen tig hte ni ng . 

9. Measure the' ax ia l p lay (Fig . 6-59} afte r the bo lts 

have been t ig,htened. The p lay sho ul d be .025-.05 

mm (.001 - .002") and is< adjuste d by means of th e 

shims. 

10. Remove the sto p p late a nd the spring g.uide after 

correct c1earance has been obta ine d and th e n fi t 

~he spring·s (7). Refit the guide , shims a nd p late . 

11 .. When f ining with oi l, p lace the stee ring box as 

when insta ll ed in the vehide, that is, at an ang le 

of 10°. The box is t hen. fi ll ed with hypoid oi l up 

to the f illi ng ho le leve /. 

Fig . 6-60. Pitma n arm sha ft setting 

FITTING 

. VOLVO 
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l. Turn the ste'ering cam to the right to the end 

position and then ba,ck 2% tums. The steering 

g,ear wi/./ then be in the middte position, which 

can be checked on the pitman arm shaft land 

covers, see Fig. 6-60. 

2. Check that the steering wheel has the pos'itJion 

for driving straight forwards. Place the steering 

box in position and fit it on to the flang,e . Fit and 

~igMen the a.tta.ching bolts (4, Fig. 6-46). Tighten 

the domping bolt (1). 

3. Point the front wheels straig·ht forwards and fit 

the pitman arm. Tighten th.e nut to a torque of 

17.5-20 kgm (125-145 Ib.ft.). 

4. Check to make sure thot the steering, gear can 

be turned from stop bolt to stop bolt without 

hindra-nce. Lower the front end of the vehicle. 



SERVO STEERING 

Work which can be carried out with the servo 
steering installed in the vehicle 

NOTE: The utmost clean li ness shou ld be observed 

durin g a ll work 011 the power ste,ering' equipment. AI

ways clea n the connections before disconnectin g 

the m, a lso the outside of the oi l conta iner before 

removing its cover. 

O ntl y o il approved as "O il for Automatic Transmis

sions, typ e A" may be used for th e se rvo system. 

CHECKING THE Oll lEVEl 

The oi l leve l shoul d be checked every 10 000 km (6000 

mil es). The leve l shoul d first be checked with the 

eng ine stationary in order to see whether there has 

been a ny loss of o i!. The o il level shou ld then come 

about 5-10 mm (1/4") a bove the leve l mark. If the 

leve l is lower than thi s, fill with o il with the eng,ine 

stationary: thi s will e li min ate risk of air be ing sucked 

in . Sta rt th e ,engine an d then check the o il level aga in , 

which shoul d now fa ll to the maximum ma rk, see Fig. 

6-61. Whe n the eng,in e has stopped, the oil leve l may 

rise to 5-10 mm (1/4") a bove th e level mark. 

DRAINING THE Oll 

With the servo ste'ering pump complete, oil is drained 

off as follows: 

Jack up the front end. Screw out the dmin plug (10, 

Fig. 6-62}. Turn the steering whee,1 to the left to the 

stop position. Remove the cover on the container. 

Start the engine and allow it to run max. 10 seconds 

until the oil is emptied out of the container and pump. 

Stop the engine and turn the steering wheel from the 

stop lock to stop lock until all the oil has run out. 

YS,~? 
Fig. 6-61 . Oil level 

Fig. 6-62. Steering box f itted 

1, Nut 
2, Bolt 
3. Fla nge 
4. Cla mping bolt 
5. Return lin e 
6. De li very line (ea rl y prod .) 

7. Venting screw 
8. Adjusting screw 
9. Steering box 

10. Drain plug 
11. Attoch i ng bol t 

FllLlNG WITH Oll AND VENTING 

NOTE: The oil capacity is about 1.2 litres (2.1 imp. 

pints = 2.5 US pints). Drained-off oil may not be put 

back into the system. 

1. Fill with oil up to the edge of the oil container. 

2. With oil within easy reach, start the engine. Fill 

the container with oil graduallyas the level 

drops. W'hen the level has stabilized itself, pro

ceed to the next ope-ration. 

3. Turn the ste'ering wheel repeatedly and evenly in 

both directions. The steering, wheel should be 

turned slowly so that the pump operates at low 

pressu re. If necessary, fill with more oi!. 

4. Open the venting screw (7, Fig. 6-62) 1/2- 1 turn. 

Close it when oil starts f10wing out. 

5. Continue turning the steering, wheel until the oil 

in the container is practically free from air 

bubbles. 

6. Stop the engine. The oil level should then rise 5-

10 mm (1/4") a bove the level mark. If it rises 

further th a n this, th e re must be air still in the 

system, in which case continue venNng. 

7. Lower the front end. 

Af ter the venting, a small number of air bubbles may 

remain in the system. When the pump causes pressure 

to be applied to the oil during driving, these air 

bubbles will eventually disappear in the containe r. 
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Fig. 6-63. Pressure gauge connected 

INSPECTING THE SERVO STEERING 
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The inspection procedure described be low can be 

app lied w ith a view to fau lt trac in g or preventing 

poss ib le fa ul ts. 

I. Checking the outer ceiling 

l . Check to make sure that a ll screw unio ns are not 

dam a ge d. Retighte n if necessary. 

2. Check th e hose s fo r damage. Replace those that 

are damaged. 

II. Checking oil level a 'nd venting 

l . Conn.e ct the test instrument SYO 2864 to the de

livery I,ine at the steering box, see Fig. 6-63. The 

inlet hose of the instrument is connected to the 

banjo nipple with tool SYO 2865 (Fig. 6-63) and 

the outlet hose to the steering box with tool SYO 

2866. Check to make sure that the operating lever 

of the instrume nt is in the open position (to th e 

left). 

2. Jack up the front end of the vehide. Check that 

the oil level ,is 5-10 mm (1/4") above the level 

mark with the engine stationary. 

3. Start the engine. Check the level and fill with oil 

if the level has fallen below the level mark with 

the eng,ine runnin.g. Turn the steering wheel from 

full lock to full lock as long as air bubbbles are 

visible in the oil container. With the engine idling, 

the oil level should be at the level mark. 

4. When the engine is stopped, the oil level should 

rise 5-10 mm (1/4"). 

III. Checking the hyd ra ulic fun ctio n for ste e ring box 

a nd p ump 

,. Run the 'engine warm. 

2. Pump testing : With ~he eng;ine idl.ing, move the 

ope,rating lever of the instrument briefly (max. 10 
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seconds) to the closed position. Read off the max. 

pressure on the pressure gaug e. This should be 

maximum 10 % below the indicated maximum 

pressure of the pump, that is, at least 67 kg/cm2 

(953 Ib/sq.in.).. If pressure less than this is obtained, 

examine the pump and drive as fo ll ows : 

a) Check the tension and condition of the drive 

be ll'. Rep lace the be lt if defective. 

b) Remove the p ump controi va lve, see Fig. 6-64. 

Observe the utmost clea nli ness. Wash and 

b low clean before screwing o ut the plug (4, 

6-67), wh ich should be done from underneath. 

Check the va lve piston and dri ll ing in the 

housing . The ho le in the va lve piston must not 

be blocked. The piston should run easily in the 

housing and not ' jam. If necessary, fit a new 

va lve. If this does not he lp, rep lace or recon

dition the pump. 

3. Steering box test: With the engine idlingl and the 

instrument operating lever open, t urn the steering 

whee l to the rig ht to the end posit ion . Increase 

the fo rce on the steerin g whee l to about 10 kg 

(22 Ib. ) a nd ma inta in thi s pos it ion for about 5 

seconds a nd rea d o ff the ga uge. Repeat th is pro

ced ure af te r turnin g th e ste ering w hee l to the left. 

If it is establishe d th a t the stee rin g box oi l pres

sure , with th e stee ring whe e'l turne d either to the 

rigrht or to the left or in both directions, is be low 

the previously determined oil pressure fo r the 

pump, then the function of the servo stee ring is 

not satisfacto ry. If no exte rnai leakage can be 

di scove red, th e reason for the pressure dro p must 

he an internai leakage, in which ca,se the stee rin g 

box must be replaced. 

IV. Checking the mechanical function 

l . Check the mechanical components of the front 

end and steering such a s ball joints, rods, be ar

ings, steering box and flang,e s concern ing. play. 

Re-tighten attaching bolts ond replace damage d 

or worn. components. 

Fig. 6-64. Removing the controi valve 

l. Piston 2. Spring 3. Gasket 4. Plug 



2. Adjust the pressure point between the piston of 

the steering box and pitman arm shaft as fo llows: 

a) Remove the lock nut for the pitm<ln arm. Pull 

the pitmon arm off wi~h tool SYO 2849. When 

fitting the puller, turn the wheels fu lly to the 

right, s-ee Fig. 6-45. 

b) Place the steering box in the middl e pos ition 

(count the number of steerin g whee l tums). 

c) Slocken the nut for the ad justing screw (8, Fig. 

6-62). 
d) Tum the adjusting screw c10ckwise unti l a li ght 

resistance is felt in the flange dev·ice when it 

is tumed to the left or to the right on both 

sides of the centre position. 

e) Tighten the lock nut whi le holding, the adjusting 

screw firmly. 

fl Check the adjustment by turn ing the steering 

wheel several times more past the centre posi

tion. In the centre posit ion a s li ght increase in 

resistonce should be fe lt. 

g) Set the front whee ls stra igh t forwards and fit 

the pitman arm with the steering box in the 

centre position. Tighten the nut to a to rq ue of 

17.5-20 kgm {125-145 Ib.ft.). 

v. Test driving 

If the servo steering is on ly norm.ally worn and is not 

damoged or ove rloade d, the steering should function 

satisfoctorily d uring the test driving, that is, the hy

draulic servo assistance should not be given in im

pulses ond result in e rratic steering. 

REPLACING THE CONTROL SPINDLE SEAlING RING 

1. Dismantie th-e flange device by removing, the two 

nuts (l, Fig. 6-62) and the screws (2). Move the 

rubber disc a nd lower steering column section to 

the one s ide. 

Fig. 6-05. Removing the sealing ring 
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Fig. 6-06. Filling the sealing ring 

2. Mark up the location of the flange (3) on the 

controi spindie. Slocken the c1amping bolt (4} and 

pu ll off the flange . 

3. Remove the rubber cover as weil as the circl ip 

for the sealing ring. 

4. Carefully apply tool SYO 2860 to the sealing ring .. 

Tighten the screw (Fig. 6-65). This also tightens the 

sea ling ring. If the ring sticks in the cirdip groove, 

c~refully turn the too l backwards and forwa rds. 

5. Fill the space between the new sea l·ing ring lips 

with mult ipurpose grease. Fit the sealing ring on 

to insta llation tool SYO 2863 with the he lp of th e 

loos·e g uide. Remove the g uide and fit the sealing 

ring in the stee ri ng box, see Fig .. 6-66. 

6. Fit the circlip and cover. 

7. Re-fit the flange accord ing to the line-up marks. 

Assemble the other pa rts. 

Replacing the steering box 

REMOVING 

l. Jack up the front end. 

2. Dra,in the oil, see unde r "Draining the oil". 

3. Remove the 10ck mJt for the pitman arm. Pull the 

pitman arm off with tool SYO 2849. When fitting 

the puller, turn the whe els fully to the right, see 

Fig.6-45. 

4. Disconnect the oil lines (5 and 6, Fig. 6-62) from 

the steerin g box af te r the connections ha've been 

c1eaned. Slacken the c1amping bolt (4). 

5. Remove the attaching bolts (11) and pull the 

steering. box forwards. 

FITTING 

1. Place the ste e.ring box in the centre position . A 

slight increase in resistance should then be felt 

and the position of the pitman arm shaft lands 

should be as in Fig. 6-60 and the line-up marks 

on the controi spindle and housing should coin

cide. 
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2. Check to make sure that the steering wheel is 

po inting the front whee ls straight forwards. 

3. Fit the steering box sp in d le in the f lange of the 

lowe r steer in g co lu mn section . Fit and tighten th e 

at taching bolts (11, Fig . 6-62). Tigh ten th e clampin g 

bolt (4). Connect th e oil lines. Th e longer delivery 

line should run in a curve backwards, (see Fi g. 

6-32) and should be clamped. 

4. Po int the front wheels straight forwards and fit 

th e pitman arm. Tighten th e nut to a torq ue of 

17.5-20 kgm (125-141 Ib.ft.). 

5. Fill w ith o i l and vent, see under the heading "Oi l 

filling and venting". 

Replacing the servo pump 

REMOVING 

l. Clean round the connections (5 and 6, Fig . 6-67). 

2. Disconnect the suction li ne (5) and co ll ect the oi l 

running out. 

3. Disconnect the de livery line (6), and unscrew the 

tens ioning bo lt (l) and the attaching bo lt (2). Pro

tect the nipp les and connections from dirt. 

4. Unscrew and remove the pump. 

FITTING 

l . Place the pump in position and connect th e oil 

lines wi th new seal s. 

2. Fit the attaching bolts and other components, see 

Fig. 6-67. Tension the drive belt so that it can be 

pressed in about 5 mm (3/16" ) in the middle. 

Tighten the bolts and the connections. 

3. Fil! with oil and vent, see under "Oil filling and 

venting". 
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Fig. 6-67. Servo pump, fitted 
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l . Tens ian ing bo ll 4. Plu g for cont ro i va lve 
2. A ttachi ng ba lt 5. Suct ion li ne 
3. Servo pump 6. Del ivery l i ne 

Replacing the oil filter 

When changing the oil, which is normally done only 

in connection with replacement of the servo steering 

components, the filter should also be replaced. This 

is accessible after the spring and retainer in the oil 

conta,iner have been lifted off. Clean the container 

before fitting the new filter. Also replace the gasket 

in the outer cover. 
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GROUP 70 

GENERAL 
TOOLS 

SVO 2294 SVO 2722 

@ @J 
syo 27i3 SVO 2724 

@ 
SVO 2731 syn -2732 

Fig.7-1. Tools used for work on the rear axle suspension and hub 

SYO 1801 Standard handle 18X2CO mm. 
SYO 2294 Puller for ball joint, steering rod . 
SYO 2715 Drift for removing and fitting grease cap. 
SYO 2722 Puller for inner ring, inner wheel bearing. 
SYO 2723 Drift for fitting outer ring, inner front wheel bearing 

and sea!. 
SYO 2724 Drift for fitting outer ring, outer front wheel bear

ing, and removing outer ring, inner wheel bearing. 
SYO 2725 Drift for removing outer ring, outer front wheel 

bearing . 
SYO 2726 Puller for front wheel hub . 
SYO 2730 Drift for removing and fitting bush, track bar, small 

bush in torque rod and support arm (+SYO 2733). 
SYO 2731 Drift for removing and fitting large bush, torque rod. 
SYO 2732 Drift for removing and fitting front bush, support arm. 
SYO 2733 Counterhold for removing and fitting bush, support 

arm, support stay and track bar. 

SVO 2715 

@ 
SVO 2725 

SVO 2733 

VOLVO 
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GROUP 73 

SPRI NGS 
DESCRI PTION 

The Volvo 164 is provided with co il springs fro nt and 

rear. The fro nt whee l suspension is independe nt. The 

upper ends of the front sprin gs (l, Fig. 7-2) are seated 

in housings formed in the fro nt ax le member, and 

in the lower ends are seated in the lower wishbo nes. 

The lower wishb ones are a lso provided with rubber 

buffers (5), which absorb any impacts arising from 

loading on the spring. The fro nt ax le memher is fitted 

with rubber buffers (4) wh ich limit the downward mo

ve ments of the wishbones. 

The upper ends of the rear springs (5, Fig. 7-5) are 

bolted to the rear side-members (8) and at the lower 

ends to the support arms (15) be hi nd the rear ax le. 

Any impacts from spring depression is abso rbed by 

the rubber buffers (4) mounted in the rear side

members. 
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Fig. 7-2. Front spring a nd shock absorber 

l. Spring 
2. Shock absorber 
3. Upper shock absorber affachmenl 
4. ,Rubber buffer 
5. Rubber buffer 
6. Lower shock absorber affachmenl 
7. Affachment for slabil izer 
8. Stobilizer 
9. Attochmenl (in frome)· for slobilizer 



REPAI R I NSTRUCTIONS 
FRONT SPRINGS 
REMOVING 

1. Remove the hub cap and loosen the wheel nuts a 

couple of turns. 

2. Jack up the front end at the front jack attach 

me nts. Remove the whee l. 

3. Remove the shock absorber according to the 

instructions given in "Removing shock absorbers" 

Gro up 76. 
4. Discon nect the steering rod from the steering' arm. 

Loosen the clamp for the brake hoses. Remove 

the attachment (7, Fig. 7-2) for the stab ilizer. 

5. Place a jack under the lower wishbone. Loosen 

the nuts for the ba ll joints, knock with a hammer 

unti l the ba ll joints loosen from the spindie . 

Remove the nuts lower the jack. Remove the 

steering knuck le with the front whee l brake and 

place it on a su itab le sta nd. 

6. Lower the jack and remove the spri ng. 

FITTING 

l . Pla ce th e rubber spacer an d sp ring In positio n. 

With the jack (placed immediate ly under the 

spring) lift up the lower wishbone a nd fi t the 

steering knuckle . 

2. Tighten the ball joints at the steering knuckle . 

Firmly screw the stabilizer to the lower wishbone. 

3. Check the lower washer of the upper sh ock 

absorber attachment and rubber bush (l, and 7, 

Fig. 7-7),. Place the, shock absorber in position 

and tighten its attachment. 

4. Point the wheels straight forwards (with the lower 

wishbone unioaded) and clamp firmly the brake 

hoses to the screw of the stabilizer. 

5. Fit the wheels and wheel nuts. Lower the vehicle. 

Tighten the nuts . 

REAR SIPRI NGS 

REMOVING 

l. Remove the hub cap and loosen the wheel nuts 

a couple of turns. Jack up the vehicle. Place 

blocks in front of the rear jack attachments 

according. to Fig. 7-4. Remove the wheel. 

2. Jack up the rear axle with the jack so that the 

spring is somewhat compressed . Loosen the upper 

and lower spring attachments. 

3. Remove the upper attachment (9, Fig. 7-5) for the 

shock absorber. Lower the jack carefully and 

remove the spring. 

FITTING 

l . Fit the upper screw and the washer inside the 

Fig. 7-3. Rear spring 
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spring as weil as the rubber spacer (11) and the 

washer (10) and then firmly secure the springi to 

the upper aftachment. 

2. Raise the jack and securely fix the spring; to the 

lower attachment with the washer (14), and the 

screw (13). 

3. Fit the upper shock absorber screw and the wheel. 

4. Lower the vehicle and tighten the wheel nuts. Fit 

the hub cap. 

YS~W 
Fig. 7·4: Location of the block stand for jacking up 

the vehicle "" rea r end 
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Fig. 7·5. Rear axle suspension 

l. Brocket 11. Rubber spocer 
2. Support stoy 12. Brocket 
3. Brocket 13. Screw lower spring altachment 
4. Rubber buffer 14. Washer 
5. Rear spring 15. Support arm 
6. Brocket 16. Shock absorber 
7. Track bar 17. Lower shock absorber attachment 
8. Rear side-member 18. Front support stay altachment 
9. Upper shock absorber attachment 19. Front bush, support arm 

10. Washer 
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GROUP 76 

SHOCK ABSORBERS 
AND STA BI LIZIN G DEVICES 

DESCRI PTION 

GENERAL 
The 164 is fitted with hydrau lic, doub le-acting, te le

scopic type shock absorbers. They requ ire no main

tenance and cannot be dismantled. 

The front shock absorber upper attachment (Fig. 7-7) 

consists of a spindle (S}, which with upper bushes (1 

and 6ft, washers (3 and 7) and a spacing sleeve are 

fixed in,to a housing. in the front ax le m,ember. 

9 

8 

7 

Fig. 7-6. Chock absorber, function 

l. Dust cover 6. Valve 
2. Working cylinder 7. Baffle ring 
3. Piston rod 8. Cover 
4. Reservoir cylinder 9. Upper atfachmenl 

5. Piston 

The lower attachment (Fig. 7-8) consists of a n e ye let 

provided with a rubber bush, which cannot be d is

mantled a nd a piece of tubular piping" the f lattened 

ends of which are screwed to the bottom side of the 

lower wishbone. 

The stabi lizer (8, Fig. 7-2) which is attached to both 

the lower wishbones (7} and to the frame (9);, in

creases t he stabi l ity of the vehicle. 

The rear shock absorber attachment (Fig. 7-9) con

sists of eye lets provided with rubber bushes (1 and 3) 

which cannot be d ismantled. These absorbers are 

bol ted at the to p to the rear side-members and at 

the botto m to the support arms. 

The rear ax le is arttached to the body th rough two 

fl exibly mounted suppo rt arms (15, Fig. 7-5). Fo rces 

acting long;itudinally a re ta ke n up by two support 

stays (2) and the latera l forces are absorbed by a 

track bar (7). The support arms are fore-mounted in 

rubber bushes (19). The support stays ond track bar 

are attached to the rear axle frame through the 

rubber bushes. 

SHOCK ABSORBERS 
DESIGN 

The design of the s.hock absorbers is shown in Fig. 7-6. 

The outer cylinder (1) serves onlyas a protection 

against dust and dirt. The other two cylinders (2) and 

(4) are concentricall,y arranged, one inside the other. 

The inner cylinder (2) is the actual workingi cylinder, 

the lower end of which is provided with a va,lve (6). 

Inside the inner cylinder there is a piston (5). in which 

holes are drilled, the passa9'e of oil through these 

holes being. controlled by valves. 

The piston is attached to a piston rod (3)" the upper 

end of which forms an attachment to the body. At 

the opposite end of the shock absorber a simil.ar 

screw attachment is fitted. The space between the 

cylinders (2} and {4} serves as a reservoir and is 

on ly partially filled with fluid. The inner cylinder (2) 

is completely filled with fluid on both sides of the 

piston (5). The cover (8} serves as a seal and guide 

for the piston rod (3),. The ring (7) ads a,s as abaffie 

for the fluid. 
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FUNCTION 

When the shock absorber is compressed or extended 

through the suspension of the veh icle, the piston (S) 

is moved in the inner cylinder (2). Fluid then flows 

through the valve-contro ll ed ho les in the p iston. The 

speed ' w ith which the piston moves is determined by 

the ra te a.t which the flui d passes through the ho les 

from one side of the piston to the other. Since the 

dri ll ed ho les are very narrow, the f luid con only 

pass through s lowly, th us braking the movement of 

the piston. W hen the shock absorber is sudden ly 

compressed or extended, a further braki ng effect is 

caused by turbulence in the fluid passing through 

the ho les in the piston. This dampens any ro ll ing 

tendency on the part of the vehicle and ens ures 

smoother riding. 

When the shock absorber is compressed or extended, 

the vo lume on each side of the piston is not a ltered 

by the same amo unt since the piston rod occup ies a 

certa in space. W hen the shock absorber is compres

sed, therefore, some of the f luid passes out through 

the va lve (6) into the reservoir, and when the shock 

absorber is extended, f lui d is aga in sucked in to the 

cyli nder (2) on the underside of the piston. 

REPAIR INSTRUCTIONS 

CHECKING SHOCK ABSORBERS 
Accurate checking, o f the shock absorbers can only 

be carried out wi th special checking devices. A rough 

check, however, can be made in order to see that the 

shock absorbers are functioning' on the whole by 

noting the damping effect when rocking the ear up 

and down and then releasing it. Testing can also be 

carried out by driving the vehicle over a bumpy sur

face. The removed absorber can be tested by tightly 

fixing the lower attachment in a position similar to 

that when fitted in the vehicle. If it is then alternately 

pulled out and compressed, it is possible to judg,e 

whether it can function or not. Notice on making this 

check that, when the shock absorber is extended, its 

resistance is three times as great as when it is com

pressed, this due to its way of operating. 

If the shock absorber does not function satisfactorily 

in both direction, or if the fixed rubber bushes are 

damaged, the shock absorbers should be replaced. 

REPLACING FRONT SHOCK ABSORBERS 
l . Remove the upper nut (4, Fig. 7-7), the washer (3) 

and the rubber bush (6). 

2. Remove the two lower attaching screws (Fig. 7-8) 
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Fig. 7-7. Upper attachment, front shock absorber 

1. Rubber bush 5. Spindle 
2. Spacing sleeve 6. Rubbe r bush 
3. Washer 7. Washer 
4. Nut 



Fig. 7-8. Lower attachment, front shock a bsorber 
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on the underside of the lower wishbone, and take 

down the shock absorber. 

3. Fit the washer (7lt the spac in g sleeve (2): and the 

rubber bush (l). 

4. Dism.ant le and put in position the shock absorber 

as weil as fit and tighten the lower screws. 

Fig. 7-9. Attachments, rear sh ock absorber 

1. Bush 3. Bush 
2. Spacing sleeve 4. Washer 

S. Fit the upper rubber bush (6), the washer (3) and 

the nut. Tighten the nut until it makes firm contact 

w ith the sprin g s leeve. 

REPLACING REAR SHOCK ABSORBERS 
l . Remove the hub cap. Slacken the whee l nuts a 

coup le turn s. Jack up the rear end of the vehic le 

at the jack attachments. Place blocks in front of 

the jack attachments according, to Fig. 7-4. Remove 

the wheel . Unscrew and remove the shock ab

sorber. 

2. When fitt in g make sure that the spacing s leeve 

in the support arm has not been removed (2, Fig . 

7-9). Fit and tighten the shock absorber. Fit the 

wheel and wheel nuts. Lower the vehic le. Put on 

the hub cap. 

REPLACING BUSHES 
FOR THE SUPPORT ARM 
l. Raise the vehicle by placing· b locks in front of the 

rear jack attachments according to Fig. 7-4. Do 

not remove the jack. 

2. Disconnect the sh ock absorber at the lower 

attachm.ent. Remove the lower screw of the sp ring 

and then lower the jack until the spring releases 

from the support arm. Move the spring backwards 

so that it runs free from the support arm. Raise 

the jack until the rear axle is in a level position. 

3. Remove the screw on the support arm at the rear 

axel bracket (3, Fig. 7-S). Remove the front screw 

and take off the support arm. 

4. Press out the front bush with tool SYO 2732. Coat 

the new bush with oil and press it in with the 

same tool according to Fig. 7-10. Make sure that 

the plane sides of the bush are at right angles 

to the support arm shaft (Figl. 7-10). 
S. Press out the rear bush with tool SYO 2730 and 

tool SYO 2733. 
Press in the new bush with the same toois, but 

using tool SYO 2730 in the reverse direction (Fig. 

7-11 ). 
6. Place the support arm in position and fit the front 

and rear screws. 

7. Lower the jack under the rear axle, move, the 

spring in position on the support arm, agiClin raise 

the rear axle to the horizontal position and: fit 

the lower screw for the spring. 

8. Fit and tighten the nuts for the support arm 

screws. Fit and tighten the screw for the lower 

shock absorber attachment. 

N.B. Check that the spacing sleeve and washers 

are placed correctly, see Fig. 7-9. Remove the 

blocks from under the vehicle and lower it. 
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REPLACING BUSHES FOR THE TRACK BAR 
1. Jack up the rear end of the vehicle and place 

b locks in front of the rear shock absorber attach

ments according to Fig. 7-4. 

2. Remove the nuts at both brockets (6 and 12, Fig. 

7-5). Remove the track bar from the brocket 

mounted on the rear ax le. Remove the screw at 

the brocket (12) attached to the frame a nd talke 

off the track bar. 

3. Check the bushes and make sure that the bar is 

not bent. 

4. If necessary press out the bushes with too ls SVO 

2730 and SVO 2733. 

Pressing in the bushes con be done with the same 

too ls on ly in this ca se too l SVO 2730 is turned 

round (Fig. 7-12). 

5. Fit the bar with the screw to the fram.e brocket 

(12). 

6. Place the other end on the rear ax le brocket (6) 

and fit both washer and nut. Screw on the frame 

brocket nut. 

7. Remove the blocks and lower the ve hicle. 

i 

--d 
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Fig. 7·10. Removing and (fitting) the front bush, support arm 
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REPLACING BUSHES FOR SUPPORT STAV 
The bushes of the support stay are pressed out with 

tool SVO 2731 and counterhold SVO 2733; and are 

pressed in with the same toois, in wh ich ca se tool 

SVO 2731 is turned round (see Fig. 7-12). 

SVD 2730 

Fig. 7.11. Removing the bush, track bar 

svo 2730 

Fig. 7-12. Fitting the bush, track bar 
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GROUP 77 

WH EE LS 
REPAI R I NSTRUCTIONS 

CHANGING WHEELS 
When fitting wheels, it is importont that a ll grit and 

dirt and Gny surplus point is cleaned off from the 

contact surfaces between wheel and hub. 

Fig. 7-13. Removing the grease cap 

Fig. 7-14. Removing the hub 

VOLVO 
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REPLACING WHEEL STUDS 
When replacing a wheel stud, the, old one is pressed 

out, af ter which an oversized stud is fitted. A hole 

must be dri ll ed throug,h the brake disc hole up to 

16.6-16.8 mm (.65-.66 /1) before such a bolt is fitted . 

REPLACING AND ADJUSTING FRONT 
WHEEL BEAR~INGS 

1. Remove the hub cap and slocken the wheel nuts 

slightly. 

2. Jack up the front end place blocks under the 

lower wishbones. Unscrew the wheel nuts and lift 

off the wheel.. 

3. Remove the front wheel brake according to the 

instructions gliven in Part 5 under "Removing: the 

front wheel brake unit". 

4. Remove the greOlSe cap with tool SYO 2715 (Fig, 

7-l3}. Remove the split pin and castle nut. Pull off 

the hub with puller SYO 2726 (see Fig .. 7-14). Pull 

off the inner bearing from the stub axle with 

puller SYO 2722 (see Fig. 7-15) if the bearing 

remains in place. 

Fig. 7-15. Removing the inner bearing 

VOLVO 
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Fig . 7-16. Removing the inner bearing ring 

A=SVO 1801 B=SVO 2724 
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Fig. 7-17. Removing the o uter bea ring ring 

A=SVO 1801 B=SVO 2725 
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Fig. 7-18. Fitting the inner bearing ring 

A=SVO 1801 B=SVO 2723 

5. Remove the bearing rings. Use drift SYO 2724 

(Fig. 7-16) for the inner bearing ring, and drift 

SYO 2725 (Fig. 7-17) for the outer bearing ring 

together wi th standa rd hand le SYO 1801 . 

6. Clean the hub, brake disc and grease cap. 

7. Press in the new bearing rings . In addition to 

using standard hand le SYO 1801, use dr ift SYO 

2723 (Fig,. 7-18) for the in ner ring', a nd drift SYO 

2724 (Fig . 7-19) for the outer bearing ring. 

8. Grease the bearing, with the he l p of a pressure 

greaser. If there is not one avai l'ab le, pack the 

bearings by hand with as much grease as 

there is room for between the ro ll er retainer and 

inner ring of the bearing,. Also apply grease to 

the outer sides of the bearings and on the outer 

rings pressed into the hubs. The cavity in the hub 

is fi ll ed with grease a ll ro und up to the sma ll est 

diameter of the outer ring of the o uter bearing, 

se Fig. 7-21. 
Use a high-c lass bearing, g,rease for the bearings. 

Place the in ner bearin g in position in the hub. 

Press in the sea lin g ring' with drift SYO 2723 a nd 

standa rd ha ndle SYO 1801, see Figl. 7-20. 

9. Place the hub on the stub axle. Fit the oute r 

bea ring, washer and castle nut. 

10. The front wheel bearing,s are adjusted by first 

tightening the nut with a torque wrench to a tor

que of 7 kgm (50 Ib.ft.). Then siaeken the nut two 

hex fla.fs. If the slot in the nut does not coincide 

with the split pin hole in the stub axle siaeken it 

further to enable the split pin to be fitted . Check 

that the wheel rotates easily without any play. 

A 

8 

Fig. 7-19. Fitting the outer bearing ring 

A=SVO 1801 B=SVO 2724 



11 . Fill the grease cap half full of grease and fit it 

with tool SYO 2715. 

12. Fit the front wheel brake unit accord ing to Part 5. 

13. Lift on th e wheel after having cleaned any grit 

and dirt froml the contact surfaces between the 

wheel and hub, and then tighten up the nuts suffi 

ciently so that the wheel can not be displaced on 

the hub. Lower the vehicle and tighten the wheel 

nuts firmly. Tighten every other nut n little at a 

time until all of them are finally tightened to a 

torque of 10-14 kgm (70- 100 ft.lb .).. Fit the hub

cap. 

VOLVO 
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svo 1801 

Fig. 7·20. Fitting the sea li ng ring 

Fig. 7·21. Lubrication of front wheel bearing 
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TOOLS 
SYO 2739 Clamp for gas sprin g, luggage compartment li d. 

SYO 2744 Press tool for gas sp ring, lug gage compartment li d. 

DESCRI PTION 

BODY FRAME 

The car has an integ,ral body so that there is no 

chassis frame . The body is composed of a number of 

pressed stee l plates, each of which forms part of the 

supporting construction. 

The body can su itably be divided up into the floor, 

side sections, rear section, scuttle, roof section, front 

mudguards, doors, luggage compartment lid and 

bonnet. 

The floor and frame section (Fig. 8-1} consist of a 

front and rear floor plate, inner cantrail, front and 

rear cross-members, tunnel and scuttle. The floor 

plates are welded together at the rear seat support. 

The tunnel, which accomodates the propeller shaft, 

is spot-welded to the floor plates. The rear floor 

plate has a long.itudinal reinforcing member on each 

side at the bottom and between these a number of 

cross-members. One of the cross-members is provided 

with an attachment for the rear axle track bar. There 

is a f1anged hole in the rear f100r plate for mounting 

the fuel tank, the upper port of which forms part of 

the floor in the luggage compartment. The scuttle 

(Fig. 8-2) consists of the bulkhead, wheel arches, front 

upper cross-member and lower cross-member. The 

bulkhead forms the front transverse wall of the body 

and has welded end pieces. Two front side members 

project from the front floor section. At the front they 

are joined together by means of a cross-member and 

at the rear they are connected to the front cross

member under the front seats. The front ax le member 

and bumper s.upport bars are attached to the side 

members. 

The side section consists of the front pillar, inter

mediate pillar, rear pillar, inner and outer cantrai ls, 

roof former, windscreen pillar, rear wheel arch with 

wheel arch member, rear mudguard, back plate and 

joining plate. The inner cantra il is manufactured of 

galvanized sheet steel. 

The roof section (see Fig .. 8-2) consists of a number 

of pressed steel plates. These roof plates form the 

upper part of the scuttle, the windscreen opening, the 

roof itself, the opening for the rear win.dow and the 

front limit of the baggage compartment lid. The front 

mudguards, front section and bonnet make up the 

front end. The front mudg,uards are pressed in one 

piece and bolted to the wheel arch plates. The front 

section forms the front part of the front end as weil 

as the air duct to the radiator. The body is noise- and 

heat-insulated. The insulation consists of self-adhesive 

foam rubber material. 

Fig. 8-1. Floor section 
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Fig. 8-2. Body 

BONNET 
The bonnet consists of an outer and: an inner plate 

which are bonded together with adhesive. The bonnet 

is hinged at the back on two hinges. In the, closed 

position the bonnet is secured by a bonnet lock fitted 

on the front section. The lever for the bonnet lock is 

operated by means of a controi placed underneath 

the dashboard ins,ide the ear. 

The doors are built up of an inner and an oute,r plate 

which are flanged and spot-welded together. The 

hinges are fitted to the inner plate. The doors are 

adjustable both logitudinaUy, vertically and late·rally. 

The doors have bonded cord strips at the. windows. 

The door locks are fitted to the doors with screws. 

The press button of the outer door handle ope,rates 

a lever which in turn lifts a locking pin. The door 

opener inside the ear is fitted in the inner door plate 

with screws. The hand le tronsmit.s the movement to a 

lever which lifts the locking pin by means of link 

rods in t.he lock. On the front doors the lock 

mechanism is fitted in a cylinder under the door 

handle. 

The window winders consist of lifting arms with 

toothed segments. The window runs in s.liding grooves 

in the inner door plate and is set to the desired 

position by means of a lifting arm from the toothed 

segment with the, assistance of a helper arm. 
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The luggage compartment lid is built up of an outer 

und inner plate bonded together with adhesive. The 

catch for the locking device is fitted on the r·e'ar edge 

of the lugglage compartment lid The hinges are, fitted 

on the front edge of the lid. The hinges are bolted 

to the body. The luggage compartment lid is counter

balanced by means of a gas spring and can be set in 

any desired position when opening:. Thel locking de

vice is fitted on the body below the lid and is of the 

turning type. 

INTERtOR FITTlNGS AND UPHOLSTERY 
FRONT SEATS 

The front seds (Fi~l. 8-3} are built up on a tubular 

framte .. The stuffing consists of foam plasttic covered 

with cloth. The seat can be adjusted longitudinally by 

releasing the cotch on the front side of the se·at 

(driver's side) or the outside of the seat (passenger's 

side) and sliding the seat to the desired position. The 

driver's seat is adjusted vertically with the, lever 

placed in front of and under the seat. The passenger's 

seat is adjusted vertically by means of the rear 

attachments which huve been provided with three 

holes. 80th seats are inclined to the desired angle by 

means of o screw aif' the front end. The backrest in

clination is variably adjustable by pulling up the leve'r 

on the inclining mechanism, whereby the' backres.t is 

tilted forwards by means of springs or tilted rearwords 

by leaning backwards in the seat. The front ser ts are 



Fig. 8-3. Front seat 

provided with a n adj ustoble lu mbar s,upport, the ten

sion of wh ich can be ad justed by mea ns of a knurled 

knob located on the inn e r back rest side. The seat 

cushions a re fa stene,d to the seat fram e by means of 

press studs. 

REAR SEAT 

Th'e rear seat and backrest are built up on the same 

principle as the front seats, although In this case the 

seat has a wooden frame. 

DOOR UPHOLSTERY 

The door upho lstery consists of wood-fibre sheeting 

lined with non-woven padding and covered with up

holstery materia l. It is secured to the, door by means 

of clips. The armrests are made of mo ulded p lastic 

and are screwed to the inner p late of the, door. 

HEADLlNING 

The head li ning consists of plastic fabr ic stretched on 

roof ribs and secured in retainerSl fitted on the upper 

limit of the body sides. 

COVERING FOR BULKHEAD AND FLOOR 

The sides of the b ulkh ead are lin ed with millbo ard . 

The bulkhead is cove re d with se,lf-adh es,ive insul at in g 

materia l. The f loor is covered with ca,rpe,ts. 

BUMPERS 

The bu mpe rs are made of a luminium in one piece. 

They are lined with a hard-rubber strip which is fi tted 

in the bumper rail by means of screws. The' bumpe'rs 

are mounted on four support bars, ~he, front ones 

of which are attached to the front side members 

and the rear ones fitted directly in the body. 
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REPAI R I NSTRUCTIONS 

FRONT END 
FRONT MUDGUARDS 

The front mudguard is removed after the plastic cover 

over the headlights and the headlight itself have been 

remove,d (see Parl' 3). This is done by unscrewing the 

fo llowing bo lts: the bo lts joining the mudguard and 

front plate, the bo lts on the whee·1 arch, and the bolts 

linking the mudguard rear edge and the braekets on 

the body. The bolts on the rear ed ge of the mud

g,uard are accessib le when the front door is opened. 

FRONT SECTION 

The front section is attached to the front mudguards, 

wheel a 'rch plates and the front cross-member. 

When removing, first take off the plastic cover over 

the headlights and also the headlights (see Part 3) 

and any extra lig,hts if fitted. Then remove the grill e, 

the horn, the bumpers and the support irons for the 

bumpe,rs. Pull out of the way all e lectric cab les, 

remove the radia,tor, the expans,ion tank and any 

othe,r components which are mounted on the front 

Fig. 8·4. Bonnet lock 
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plate. Also re m ove the battery and the hose for th e 

air c1eaner. Disconnec1' the wire for the bonnet lock, 

the bolts between the front plate and mudguard, 

whee l arch and front cross-member. 

BONNET AND BONNET LOCK 

The bonnet is attached in each hinge by means of 

bolts. The bonnet is removed by . unscrewing the bolts 

between the hinges and bonnet. The hinges are 

attached to the body with three bolts each of which 

are accessib le for removal under the mudguard. All 

the holes in the hinges are oval in order to permit 

bonnet adjustment. 

The bonnet lock (Fig. 8-4) is adjustable lon gitudinally 

since the holes in the front section are oval. The 

locking pin is adjustable long,itudinally since the holes 

in the attaching plate are oval. The length of the 

locking pin is adjustable by means of nuts. The lock

ing pin and spring. are lub ricated with g,rease. 

The bonnet contact at the corners when c10sed can 

be adjusted by screwing the rubber stops at the 

bonnet corners out or in . 

Fig. 8-5. Door stop 
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Fig . 8-6. Front door 

1. Supporl roller for door window 
2. Screw for ouler handle 
3. Bolls for door frame 

DOORS 
REMOVING AND FITTING DOOR STOPS 

Remove the door panel in accordance with the in

structions under "Removing inner handles, and up

hols~ery". The hook for the door stop (Fig. 8-5). can 

then be removed inside the door. This is done by 

sitting in the ear and pull,ing in the door until it is 

al,mosi' c1osed. The hand is then placed through the 

hole in the inner plate of the door and the hook 

taken out. The door s~op can now be removed by 

unscrewing the ~wo boHs between the door stop and 

pillar. 

Fit,ting is done' in the reverse orde,r. 

REMOVING AND FITTING FRONT DOORS 

Remove the door stop in accordance with the In-

structions under "Removing and fittings door stops". 

Unscrew the bolts between the hinge,s and door. The 

bolts are accessible when the door is opened. The 

door can then be taken off (Fig. 8-6). 

In order to remove the hing,es the panel in front of 

the door has to be taken off. When this has been 

done, the three bol~s are unscrewed, after which the 

hinges can be removed. 

The door and hinges are fitted in the reve,rse order. 

Concerning fitting l the door stop, see unde1r "Remov

ing and fitting door stops". 

Since the hole:Sl in the hinges and in the attachment 

between the door and hinges me oval, the door can 

be adjusted Ia-terally. The door can be adjust vertic

ally and sideways in the attachment be,tween the 

hinges and door pillar. This is possible since the 

holes ,in the door pillar are larg:er than the diameter 

of the bolts. 
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REMOVING AND FITTING REAR DOORS 

See the appropriate section above and Fig. 8-7. 

REMOVING INNER HANDLES AND UPHOLSTERY 

l. Remove the armrest in the fro nt door by unscrew

ing the screw at. the rear ·edg,e. Then push the 

armrest forwards so that the hook at the front 

edge disengages ond the a~mrest can be removed. 

The armrest in the, rear door is removed by un

screwing the two Slorews. 

2. Remove the window winding handle by pressing 

in the washer towards the door upho lstery and 

then towards the winding handle in the same di

rection o.s the handle as shown ini Fig. 8-8. This 

re leases the spr·ing cl ip and the winding handle 

can be taken off. 

When fitting, make sure th a~ the spring. clip is 

fiftted so that its open end faces towards the wind

ing hand le as shown in Fig. 8-8. 

3. Remove the door upho lstery by inse,rting a screw

driver or simi lar under the upho lstery edg~ and 

care,fu lly prisi ng o utwards so that the. upho lstery 

come,s away. 

REMOVING FRONT DOOR LOCK 

l . Corry out operations 1- 3 under "Removing inner 

handles and upholste ry". 

2. Remove the lock cy,linde r by unscrewingl its a ttach-

Fig. 8-7. Rear door 
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Fig. 8-8. Removing winding handle 

ing Sicrew wh,ich is fitted in the' rea'r ed ge of the 

door. 

3 .. Remove the locking fo r the pull rod locking knob 

a nd take out the pul.1 rod. 

4. Remove the locki ng for the inne,r door opener 

push rod. 

5. Remove th e lock,ing for th e outer handle pu ll rod. 

6. Unscrew the fiwo screws for the· re,ar winde'r ra il 

o n the 'edge of th e door. 

7. Uns.crew the three screws for th e doo r lock. These 

Slcrews are placed on the rear edge of the door. 

8. The lock can th en be removed by caref ully pris

ing the rea r·winder rail forwa'rds. 

REMOVING REAR DOOR LOCK 

1. Cany out operations 1- 3 under "Removing inner 

handles and upholste,ry". 

2. Re move the locking for the pull rod locking knob. 

3. Remove the locking for the inner door ope ner 

push rod. 

4. Remove the locking for the oute,r handle pull rod. 

5. Wind down the window so ' fihat its lowe,r edge 

comelS level with the upper ed ge of flhe door 

lock. 

6. Remove t-he we·a thelr str-ip for the door fram-e. 

7. Unscrew the attaching screws for the door frame 

and I.ift it off. 

8. Unscrew the attaching screws for the door lock 

and remove the l.ock from the door. The attaching 

screws for the lock are placed on the rea r edge 

of flhe door. 



REMOVING LOCK HANDLES 

W,hen removing the lock hand les the door panel must 

be removed (see under "Removing inner handles and 

upholste,ry"). In order to remove the inner door 

opene:r it is necessary first to remove the dip for the 

push rod of the lock. The return spring is then taken 

off. After the screws holding the inner door opener 

have been removed, the door opener is pulled down

wards at the same t.ime as the hand le is jerked loose 

from the lever. 

The outer handle is removed by firs.t taking off the 

dip for the pull rod of the lock. The two SlCrews for 

the handle are then unscrewe·d, the front one of 

which is placed inside the door and thet rear one on 

the edge of the door. 

Fig. 8-9. Front door lock 

l . Oufer handle 
2. Pull rod for inner lock knob 
3. Lever 
4. Lever 
5. Lever 
6. Pull rod for oufer handle 
7. Locking device 
8. I nner door opener 

FITTING AND ADJUSTING FRONT 

DOOR LOCK HANDLE 

When fiMing the inner door opener this is adjusted 

as follows: 

Fit the inner door opene-r without tighteni ng the 

screws. Atrtach the /ink arm to the lock and fit the 

sprin g. By the fact that this spring. is fitted, the inner 

door opener is in its correct position so that the 

screws can now be tightened, see Fig. 8-10. 

W'he-n fitting the outer door handle, this is adjusted 

as follows: 

Fii' the handle with the link arm on it. Then adjust the 

link arm so that the loop falls easily on the pin on 

the lock lever, see Fig. 8-10. 

8:7 



FITTING AND ADJUSTING REAR DOOR 

LOCK HANDLE 

Wh en fitting th e Inner door opener, thi s IS ad justed 

as follows: 

Fit th e Inner door opener with out tightening the 

screw s. Attach the link arm to the lock and fit the 

spring. By moving the inner door open er forwards 

to its front stop and then tightening the screws it will 

come into the correct position, see Fig. 8-10. 

When fitting th e outer door hand le, adjust as follows: 

Fit the handle with the lin k arm on it. Then adjust 

the link arm so that the lower part of the loop has 

a clearan ce of l ± l mm (0.04± 0.04" ) on the pin 

(see Fig . 8-10), after wh ich th e link arm ca n be fitted. 

N .B. Th e cle aran ce between th e link arm loop and 

pin must never be less than this amount. 

LATCH PLATES 

The latch plate is made of steel and is fitted with a 

floating nut plate. The latch plate is adjus~able· since 

the holes in the body are larger than the diameter of 

the attaching screws. 

The vertical position of the latch plate is controlled 

by closing the door with the press button of the 

outer handle pressed in, when the door latch should 

slide correctly into the latch plate. The latch plate 

should have an inward inclination of 1.50 for the 

front doors and 2.5 0 for the rear doors, see Fig. 8-11. 

Fig. 8-10. Rear door lock 

1. Oufer hand le 
2. Pull rad for oufer hand le 
3. Lever 
4. Lever 
5. Pull rad for lock knob 
6. Inner door opener 
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Fi g. 8-11. Lalch plale 

A. Front door 1.5 0 

Rear door 2.5 0 

REMOVING FRONT DOOR FRAM E 

l. Wind down the window so that it comes near the 

bottom position. 

2. Remove the door panel in accordance with the 

instrudions under "Removing inne!r handles and 

upholstery" . 

3. Unscrew the attaching screws for the bracket for 

the lower attachment of the front guide rail and 

remove the bracket. 



Fig. 8-12. Door frame 

4. Remove the sealing strip which runs round the 

door frame. 

5. Remove the two attaching screws on the rear 

edge front edge respectively. The door frame 

can be remove,d by lifting it straight up. 

REMOVING REAR DOOR FRAME 

Se,e the corresponding section "Removing Front Door 

Frame". However, it is not necessary to carry out 

ope,ration 3 when removing the rear door frame. 

REMOVING VENTILATION WINDOWS 

l. Carry out operations 1-5 under "Removing Front 

Door Frame". 

2. Remove the grooved strip from the front slide 

roil of the winding window and unscrew the 

screws which hold the plate under the ventilation 

window. Then unscrew the screws on the opposite 

side and r:emove the plate. 

3. Af ter the rubber strip round the ventilation 

window has been removed from the groove all 

round, rhe window with strip can be taken off, 

see Fig. 8-12. 

REMOVING FRONT DOOR WINDING WINDOW 

l. Carry out operations 1-5 under "Removing front 

door frame " . 

2. Remove the guide roller for the window. The 

quide roller is placed at the upper edge of the 

door as shown in Fig. 8-6. 

3. Remove the locking springs and washers between 

the sl,ide rail and lifting arms. These springs can 

be removed by press,ing them right in and then 

releasing them, af ter which they can be taken 

off. 

N.B. Take care that the window does not fall 

down into the door. Even if the window is placed 

care lessly at the bottom of the door, the sli de 

roil can damage the outer plate. 

4. Withdraw the window from the pins In the 

window winder, af ter which the window can be 

lifted up. 

REMOVING REAR DOOR WINDING WINDOW 

See the corresponding section "Removing Front Door 

Winding Window". 

REMOVING FRONT DOOR WINDOW WINDER 

l. Wind down the window so that it comes near the 

bottom position. 

2. Remove the door panel in accordance with the 

instructions under "Removing inner handles and 

upholstery". 

3. Remove the attaching screws between the front 

guide rail and bracket between the d.oor and 

bracket. Remove the bracket. 

4. Remove the locking springs and washers for the 

lifting arm. Begin by removing the spring in the 

door slide. The springs are removed by pressing 

them right in and then releasing them, af ter which 

they can be taken off. 

Fig. 8-13. Winding mechanism 
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N.B. Take ca-re that the window does not fall 

downinto the door. Even if the window is placed 

carelessly at the boMom of the· door, the, slide rai l 

can damage the outer plate. 

5. Move up the winding window to the, top position. 

Lock the window by placing a screwdriver under 

the sl,ide rai l in the upper rear dip ho le for the 

door upholstery. 

6. Remove the, attaching screws for the window 

winde,r, se'e Fig. 8-6, and remove it from the door, 

see Fig. 8-13. 

REMOVING REAR DOOR WINDER 

Proceed: in the same way as described above. How

ever, operation 3 does not nee,d to be carried out 

when removing the re,ar door window winder. 

LUGGAGE COMPARTMENT LID 
The luggage compartment lid iS! mounted on two 

hinges, both of which are attached by means of two 

bolts to the inner plate of the I,id and with three bolts 

to the p,il,lar under the rear window. 

The lug'gage compa,rtment Lid is counte,r-balanced by 

me,ans of gas springs. 

The lug9'age compartment lid is removed by un

screwing' the two bolts on each hin.ge and Uft:ing it 

off. 
When replacing the gas springs, the lid is first opened 

ful/y. It is then lowe'red slightly and damp SYO 2739 

appl,ied and the lid opened fully again, after which 

SYO 2739 

Fig. 8-14. Tools for gas spring 
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Fig. 8-1S. Lock for luggage compartment lid 

1. Lock catch, f iffed in lid 
2. Lock mechanism, fitfed in rear secfion 
3. Lock knob, fifted in rear section 
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the gas spring can be removed. When fitt.ing a new 

gas spring, press too l SYO 2744 is used as shown in 

Fig. 8-14 in order to enable damp SYO 2739 to be 

fitted. Fittingl is done in the reverse order. 

When removing the hinges, first remove the gas 

spring1s as described above. The I,id is then removed 

from the hinges ond after this the hinges from trhe 

body. 

The hol,es in the part of the hinges wh~ch fits on the 

luggJage compartmenrl1 lid are oval in order to permit 

long'itudinal adjustment. For vertica,1 adjustment the 

holes' in the part of the hinges which fits in the body 

are oval. 

The locking device (Fig. 8-15) is fitted in the' rear 

section and is release'd by tuming the' lockable knob. 

The lock catch on the lower edge of the lid is adjust

abl:e in order to permit variation of the dos,ing, ten

sion of the lid. 

To remove the lock, unscrew the two bolts unde'r the 

upper edge of the rear section, af ter wh,ich the lock 

can be taken off. The lock is adjustable longitudin

al/y s:ince the bolt holes are oval. 

The lock knob is removed by unscre1wingl the large 

slotted nut inside the luggage compartment. The lock 

knob can then be pul,led out backwards. 



Fig. 8-16. Fitting the sea li ng strip 

SEALlNG STRIPS 
The sea~ing strips are secured by means of spot

welded fast.ening rails. 
The sealing strip is re moved by pulling~ it ou1wards, 

when the ridge of the strip re'leaselS from the rail. 

When fitting the seol,ing strip, on.e of the ridges is 

placed in position in the roil, afte,r which the othe,r 

ridge is pressad down inta the rail with the hel p of 

a wooden putt)' knife_ This is moved along the, rail 

as shown in Fig. 8-16. 

BUMPERS 
The front bumpe r is removed by unscrewing the· bolts 

inside the bumper. Th.e support bars are removed at 

the front frame members. 
The rear bumper is removed by unlSaewing, the, bolts 

between the suppo<rt bars and body. After this the 

support bars can be removed from the, bumper by 

unscrewin.g the boltlS inside the bumper. 

Fitting ·is done in the reverse order. 

TRIM MOULDINGS 
WAIST MOULDINGS 

The waist mouldings are ottaehed with pl,astic clips. 

The mouldings O1'e carefully prised off with a wooden 
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Fig. 8-17. Removing the trim mould ing 

putty knife. The cl ips can be re moved by carefully 

pulling the m off with pl.ie rs. 
W'hen fitting, begin by placing in the cl'ips and lock

ing them by pressing in the stud in the midd le . The 

mo ul ding is t.hen pressed o nto the d i P $I. 

WINDSHIELD MOULDING 

Removing 

1. Remove the moulding f rom the rubber strip by 

inserting a moist.en ed nyl.on putt Y knife and mov

ing it a ll round between the st·rips (do not pull 

off the trim moulding). 
2. Push over the joining pieces to one of the halves 

of the moulding. 
3. Remove the trim moul·ding by prising ou~ the ridg.e 

of the rubber strip from the trim moulding with a 

Fig . 8-18. FiHing the trim moulding 
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Fig. 8-19. Removing the rubber strip 

moistened wooden pufty knife and releasing the 

trim moulding in the middle with another putt Y 

knife as shown in Fig . 8-17. Prise off the moulding 

ca refully while releasing the rubber strip with the 

other putt Y knife. 

Fitting 

Moisten a 4.0 mm (5/32" ) leather cord in soap solu 

tion or paraffin and place it in the groove of the 

rubber strip for the trim moulding. 

Place one half of the tr;im moulding. in position and 

hold it there while pulling the leather cord out up

wards over the moulding so that it is pressed against 

the rubber strip as shown in Fig'. 8-18. Push over the 

joining pieces and repe at the procedure with the 

othe,r half of the moulding. Adjust the position of the 

joining pieces ove,r the joints. 

TRIM MOULDINGS FOR REAR WINDOW 

Removing and fitting 

See the corresponding, section under "Windshield 

Moulding". 

Fig. 8·20. Removing the windshield 
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Fig.8-21 . Sta nd for windsh ield when fitting rubber strip 

A. Plywood sheel , 15 mm (9/32") 
B. Foom pla slic, 25-38 mm (1- 1%") 
C. Slo rag e comparlmenl 
D. Hooks for sealing compound gu n 

WINDSHIELD AND REAR WINDOW 

WINDSHIELD 

Removing the windshield 

1. Remove the windshield wiper arms. Place protec

tive padding over the bonnet, front seats and 

backrests. 

2. Remove the trim mouldings as described in opera

tions 1- 3 under "Windshield Moulding, Removing". 

3. Release the rubber strip both from the windshield 

and sheet metal, by inserting, a wooden putt Y 

knife moistened in synthetic washing solution (the 

putt Y knife should be moistened now and then 

during the course of the work) between the rub

ber strip and windshield and between the rubber 

strip and sheet metal respectively and moving it 

all round as shown in Fig. 8-19. 

4. Star,t removing the rubber st,rip in the upper left

hand corner by prisingi the rubber strip over the 

e.dge of the Slhe.et metal from inside and at the 

same time carefully pulling out the str,ip from out

side with a pair of wide-nose,d grips. Then care

fully pu~1 off the strip by hand all round as shown 

in Fig. 8-20 and remove the windtshiel.d. 

j; 
I / 

I/ 

Fig. 8-22. Placing cord in rubber strip 
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Fig . 8-23. Fitting the windshield 
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Remove a ll sea ling compound from the sheet 

metal. If it has dried on, first carefu ll y scrape off 

the sealing' compound and then wash clean with 

naphtha. Check that the sheet meta! ed ge is not 

deformed. If the s'ea ling co mpound has not dried 

O", clean the rubber strip wiflh naphtha, otherwise 

replace it. 

Fitting the windshield 

l. Place the windshield on a stand as shown in Fig. 

8-21 in which a stora9le compartment for the cord, 

putt Y knives, etc., and mount.ing hooks for the 

seal,ing· compound g'un can be made. Moisten the 

oute,r edge of the windscreen and fit the rubber 

strip starting ut one of the come,rs. Adjust the 

strip so that it lies correctly a./l round. 

2. Fit a cord (preferably terylene) of a suitable size 

in the groove of flhe rubbelr strip for the Siheet 

metal edge, beginning at the tap centre as shown 

in Fig. 8-22. 

3. Pla'ce the windshield in position with rubber strip 

fitted. Weal1ing working gloves, care.fully strike 

Fig. 8-24. Applying sealing compound 
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the windscreen a few blows with the palm of the 

hand so that itmakes good contact all round. 

Then corefully pull out the cord from ins ide. This 

wi ll cause the rubber strip to "creep" over the 

sheet metal edge as shown in Fig. 8-23. It may 

sometimes be necessary to adjust the position of 

the windscreen with the pa lm of the hand. If the 

cord is difficult to pu ll out, this may cause dam 

age to the strip, in which ca se the windshie ld 

shou ld be stuck from in side or outs,ide with the 

palm of the hand if the rubber strip does not 

"creep" over the edge of the sheet metal pro

perly. 

4. Check that the rubber strip seals weil all round. 

If necessary adjust the position of the w indshield 

both verticolly and late,ra lly by striking with the 

palm of the hand. 

5. Sea l the joints between the rubbe·r strip and w in d

screen and rubbe,r strip and sheet meta l with sea 1-

ing compound us,ing a g,un with a f lat nylon 

nozzle as shown in Fig. 8-24. Make sure that the 

sealing co mpo und fills the joint wel/.. Scrape off 

surplus sea ling compound and wash t he wind

shield and sheet metal with naphtha. Clean the 

windshield and shee't metal around it with polish . 

6. Fit the trim mouldings as previously described. 

7. Fit the windshield wiper orms. 

REAR WINDOW 

Removing and fitting 

See the corresponding section under "Windshield". 

S·EATS 
FRONT SEATS 

Removing 

Unfasten the press-studs which hold th,e seat cushion 

to the frame and remove the seat cushion. Unscrew 

Fig. 8-25. Removing the headlining 
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Fig. 8·26. Removing the roof stretchers 

~he fo ur af.tachi ng screws for the sl,ide roi Is. Lift off 

the seat. 

Adiusting the front seat 

l . The in cliination of the seat is ad justed with the 

eyebo lt at the fron t edge of the seat. Slra·cken the 

adju s~i ng screw and adjust the eyebolt to the 

desired position. 

2. The he1ight, of the' seat is ac:lijusted by aftt:aching the 

ra il in a suitabl e hole in ~h e braeke t. 

REPLACING THE HEAOLlNING 
l . Remove the interior light, sun visors, and relOr 

view mirror. 

2. PuH down the edge of the he!adliining with finger 

and th.umb on one side· as shown in Fig. 8.25 so 

thot the plas·tic edge con be release.d from its 

fosteni ng' .i n th e ra i I. 
3. Then puU down the headLining all round. 

4. Take down the stretch ers beginning from the back 

by bending them down in the middle and releas

ing them from the edge of ~he roof as shown in 

Fig,. 8-26. N.B. Be careful, when removing- and 

fifrting ~he sketchers. Careiess h.andling can caus·e 

the endlS to damage the roof plate. 

5. Fit the s~retchers in the new headlin,ing .. Make sure 
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Fig. 8·27. Headlining 
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that they are provided with rubber caps at the 

ends as Slhown in Fig. 8-27. 

6. Fit the head l'ini ng, by first inserting the stretchef's 

beg innin g with. the. front one. 

7. Stretch the headli n,ing fo·rwalrds and tu ck in the 

pl,asti c strip at the front edge. 

8. Then SJflrefch the he'adlining' backwards by pulling 

both e nds of a stretch er at the Siome time. Begin 

at the fron t and pull on eoch strek:hef' working 

backwa rds, a fte,r which the reor plasruc strip can 

be tueked into its groove . 

9 .. Now pU'll over th e head linin gJ towards one sjde 

and tu ck in ~he plastic strip. Then stretch the head

lining over towards the other side and tuck in 

the, plastic strip. 

lO. f.it the inferior Ilight, sun visors a nd rear view 

mir.ror. 

11. Any folds in the fabric can be removed by pulling 

the hea'dlining in the necessary d'irect-ion. The 

headl,ining ~hen moves in the a t1Ta dhing rails. 

I'NSTRUM'ENT PANIEL 

REMOVING THE INSTRUMENT PANEL 

The instrument panel is attached to the body with 

Slcrews. These are accessib/e part/y fro m above at. the 

edge of the windsoreen and part/y f.rom undemeath 

at both s,ides of the panel. 



~ ~ 
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Illustration 8 A. Controi drawing for body floor 
A = Max. deviation from theoretical position for hole group±1.5 mm (0.6") 
B = 227±1 mm (l0.9±0.04"),. L = 200 mm (7.9") plane of steering box 
C = Max. deviation between these flanges and the Z-direction±l mm (0.04") 
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PART 91 

INSTRUMENTS 
DESCRI PTION 

Fig. 9-1. Combined instrument, front side 
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Instrumenta~ion consists of a combined instrum.ent, see 

Figs. 9-1 and 9-2, comprising speedome.te,r, mileo

metei r and tr.ip meter, voltage st.ahil'ize,r fed tempera

ture gaugle and fuel gou9'e, warning I:amps and rheo

stat controllred instrument liglht.ing. The temperaiture 

gaug:e, fuel gau9'e, waming and inl$kume,h ~ lightin'g 

Fig. 9-2. Combined instrument, reverse side 
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lamps, voltage stab il,ize,r a nd rheostat fo r the instru

men1f' li g,hting are moun,ted on a common base p late, 

see Figs. 9-3 a nd 9-4. 

SPEEDOM ETER 

The speedometer is of ~he eddy current type. In the 

speedometer iS! a pe:rm.anent magnet whlich is me

chan ica lly connect.ed with aspeedometer cable driven 

from a worm gear o n ~he g,earbox. Surro unding, the 

magnet is a drum, co il sp.ring' and ro He'r mounted on 

a sepa rate shaft. Rotation of the magnet generates 
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Fig . 9-3. Mounting plate with instruments and warning lamps 

edd.y currents which produce atuming torque on the 

drum. The coil spring I,imits ~he deg,ree of torque when 

the speeld of ~he magnet increases. The eHect of 

magnet and coil spring is balanced so ~hat the' rota

tional speed of the roHer gives areading propor

tionol to the speed of the cor. 

The mileometer and kip meter ore driven by a ge.a.r 

drive in the combined instrument. 
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TEMPERATURE GAUGE 

Temperature is measure,d e lectrica lly by melOns of an 

instrument of bimetal type. Thi s unit, consists of a 

sender, fitted to the eng,ine, and a reg,iste,ring instru

ment, mounted in the combined inst'rument., wh ich is 

fed thro ugh a vo l~age stab i ~ i zer. The sender is of the 

semi-cond uctor type" i.e. it contoinSi a, semi-con ductor, 

the e,l'ectri ca l resista nice of which a lte!rs with the am

bient' temperature. The amount of current pass ing 

thro ugh the sender is proportiona'l to the temperat,ure 

reglistered by ~he instrument. 

The amo unt of curre.nt passing throug h the sender 

and instrument. de~ermines the degree l of heafl in the 

himeJal of t,he inst'rumen~ and, correspondinglly, the 

reading,. As the engine worms up, a, h,igher current is 

passed through ~he sender and re,sults in a higher 

instrument indication. 

VOLVO 

Fig. 9-4. Instrume nt ba se pla te , reverse side, with warning 103 265 

la mp a nd instrument lighting lamp 

FUEL GAUGE 

The amount of fuel in the ~ank is measured electric

aHy. Measu,remenv is achieved by means of an indicat

ing instrument of bime,val type and a, pickup mount'ed 

in the fuel tank. Current is fed throu9Jh the same 

voltage stabilizer as for the temperature gauge. The 

pickup consiSIts of a variable resistor, a lever and a 

float. Depending upon the amount of fue,l in the tank 

and, corresponding,ly, the position of the Hoat, a la'rge 

or lesser part of the pickup resistor is in circuit. The 

himefal insflrument us'ed here is of the same type as 

that in the temperature glauge. 

VOLTAGE STABILlZER 
The ~emperature and fuel g:auges are powe,red by a 

voltag,e of opprox. 5.1 volts and are fed through a 
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voltage Sltabilizer. This stabilizer contains a bimetal 

spring and a contact breaker. When thte ignition is 

switched on, current flows through the, stabi lizer and 

out to the instruments. This heats the , bimetal spring 

of the s,tabil,izer which bends and thus bre'aks the cir

cuit. As the spring coo ls down it re,tums to its orig,ina l 

position and the circuit is c10sed ag,a in. This cycle is 

repeated continuo usly, thereby producin g areg ulated 

effect correspo nd in g to a constant vol tage of approx. 

5.1 vo lts. The breaking and making, of the circu it is 

no)" visib le on the instruments d ue to the,ir inertia . The 

stabiltizelr is mo unted o n the reserve s,ide, of the com

bined inSltrument. 

Fig. 9-5. Switch for ha ndb rake warnin g la mp 

WARNING LAMPS 

Charging 

The char g'ing warning lamp is connected to D + (61) 

on the altern a~or. The wa rning, la mp llights up when 

the aHerna.for vol;ta'ge is lower than the batte:ry volt

ag;e. As the alternator vol~age rises and commences 

to charg'e the battery, the woming lamp is exrring

uished thus indicoting that the al,ternator is charging. 

Traffic indicators 

The warning lamp for the Praffic indicators flasnes 

whe n one of Phe inrdicators is switched on. The 

waming lamp is conneded to tJhe traffic indicator 

switch. 

Bra,kes 

The hrake warning lamp receives current from the 

ignition lock and can be earthed by two procedures. 



When the handbrake is applied the warning lam p 

is e'Orthed by a switch, Fig. 9-5, and thus I,ights, and 

continues to do so, as long as the handbrake is 

app l,ied. Should a fault occur in one of the circuits 

of the hydraulic brake system so that the difference 

in pressure betwe,en the circuits, on application of the 

brakes, arises to more than 8-10 kg/cm.2 (114-142 

I'b/sq.in.), a waming valve, Figl. 9-6, closes and the 

warning lamp is li t. The waming lamp signals until 

the faul-t in the brake system has be,en remedied and 

the warning valve is reset. Conceming resetting the 

waming valve, see Part 5, Brakes, Gro up 52. 

Full-beam headlights 

A walming lamp for fuH le,ad lights is li t s,imulta,neous 

to the fu ll -beam he,adi,igMs. The warning lamp is con

neded in pamld e l with the full -beam headlights at 

the step relay. 

Oil pressure. 

The warning lamp for oi~ pressure rece,ives current 

via the ignition lock and is earthed through a pres-

Fig. 9-6. Warning valve 

sure sensitive valve on the eng,ine. With the eng.ine 

running and ot norma.l pressure" the connection be

tween this lamp and earth, l1hrough the engine, is 

open . When the oil pressure sinks be low a pre-deter

mined va,lue fthe pressure sensitive va lve closes the 

circuit and the warning lam p I,ights. 

REPAIR INSTRUCTIONS 

During work below the daSlhboard and instrument 

panel, the negative cabl,e Slhould de disconnected 

from the battery to avoid Slhort circuits. 

REM'OVING THE COMBINED INSTRUMENT 
Remove the pand below the dashboaHl1 by loose:ning 

the two fixing screws, one on the left-hand s,ide of 

the body and one beside the g:love compartment. 

Then pull the uppe,r sedion of the panel re,a,rwards 

so that it loosens from the clips in the dashboard and 

loosen the panel from the bonnet release mechanism. 

Remove the control's for the heater unit and the 

speedometer cable, and a,lso flange nuts for the in

strumenfJation. Turn the instrument 1/4 turn so that the 

reverse side of the instrument faces upwards. De,

taoh the electrical connections from the instrument. 

The instrument can then be liifted out through the 

opening in the panel. 

~EMOVING THE WARNING LAMPS 
AND INSTRUMENT LlGHTING 
These Ilamps, see Fig. 9-4, are, mounted In holders 

which a're tumed in an anf.i-clockwis,e diredion to 

remove them. The bul,bs a,re removed from their 

holders by puning, them straig,ht out. 

REMOVING THE INSTRUMENT BASE PLATE 
Pull loose the controi knob for the rheostat. (This 

knob is domaged by ,removal, and must always be 

exchang,ed for a new. It may be necessary to break 

the knob with, e.g. pliers. The new knob is fitted by 

pressing ,it onto the shaft from the rheostat.} Loosen 

the screws for the, rheostat ond pull it out from the 

spa,de te,rminals. Loosen the five remaining screws and 

I,ift up the instrument base plate. 
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Fig. 9-7. Rheostat for instrument li g ht ing 
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REMOVING THE FIXING PLATE FOR SPEEDO
METER AND MILEOMETER/TRIP METER 

Loosen the snap rings for the attaching nuts and re

move the nuts. Loosen the five screws wh ich ho ld the 

f ixing plate. The f ix ing p late ca n be l ifted out after 

a ll screws for the inst rument p late have been re moved 

and the p late is only hel d in p lace by the rheostat 

shaft. 

Any repa irs or ad ju stment to the speedomete r sho ul d 

a lways be car ri ed out by a n a utho r ized in strum ent 

workshop. 

CHECKING THE SPEEDOMETER CABLE 

It is most im portant that the speedometer cable IS 

correctly fitted if the speedometer is to function with 

out trouble. It is v itally important that the cable is 

not bent too sharply. At no point must the radius of 

a bend be less than 100 mm (4"). If the bending 

radius is less than this, vibration and noise can occur 

in the instrument. The drive couplings must run true in 

the outer casing of the cable. This is checked with the 

cable rotating. 

Fig. 9-8 . Speedometer with mileomete r and trip meter 
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REMOVING AND CHECKING 
THE TEMPERATURE GAUGE 

The se nder and indi catin g in strum ent are not rep ai r

ab le and th e ent ire unit must be rep laced if damaged. 

Th e indicating instrument can be sep a rated from the 

detached instrument pane l when the vo ltage stab ilizer 

has been removed a nd the nuts ho lding the instru 

me nt are accessibl e. 

The ind icating instrument sho ul d be checked w ith an 

ohmmeter. The res istance shou ld be approx. 12.5 

o hms. M easureme nt is sui ta bl y carr ied out between 

the nuts on t he reverse side of the instrument p late. 

The sender shou ld a lso be checked with an ohmmeter. 

Res istance in the sender shou ld, at room temperature, 

be approx imate ly 200 ohms. 

The indicat in g instrument can a lso be checked by 

co nnecti on to a 12 vo lt batte·ry, v ia a vo ltage 

stab ili ze r, and w ith a prev io usly checked p icku p 

co up led in series. On heating the sender both the 

instruments should showa corresponding temperature. 

A check can sui tab ly be made w ith a thermom eter 

(se nder and thermo mete-r submersed in heated wate r). 

Checking va lues are as fo llows: 

Beginning of g ree n area (at "C") 40° C (105° F) 

At dividing line between glreen areas 70° C (158° F) 

At dividing I'ine between green and 

red areas 100° C (212 ° F) 

If checking is carried out with an instrument which is 

mounted on ~he instrument plate-, then a 12 volt supply 

should be connected to ter minal 2 on the inst rument 

plate (see wiring diagram), the s·ender to terminal 8 

and the earthing cable to terminal 16. Do not forget 

Fig. 9-9. Bimefal type regi sfering inst rument 



to ea rth the se nde,r. O n no accoun t shou ld the in 

dieator instrument be checked by co nnectin g the 

send er cabl e to th e ear chossi s as this wi ll damag e 

the instrument mechan ism (too high o vo ltage on the 

instrument resistor and overheatin g of the b imeta l 

spring ). If no measuri ng instrument is avai lab le, the 

above test can be carr ied o ut by p locin g a 10 ohms 

resista nce between the se nder cab le and the earth 

co nnection on the chass is. 

Fig. 9-1 0. Pickup for fue l gauge 

REMOVING AND CHECKING 
THE FUEL GAUGE 
The pickup and indicating instrument are not repair

ab le and must be exchanged if faulty or damaged. 

The indicating instrument can be removed from the 

detache,d instrument panel when the voltage stabili zer 

and rheostat have been loosened and the nuts to the 

instrument are accessible. The indicating instrument 

should be checked with an ohmmeter. The resistance 

should be approx. 12.5 ohms. Me,asurement can suit

ably be carried out between the nuts on the rear side 

of the instrument plate. 

The pickup, Fig,. 9-10, can be removed af ter the carpet 

and wooden fibre board in the luggage compa.rtment 

have been lifted out. The pickup is ottaehed by means 

of a bayonet fixing. When removing, use tool SYO 

2738 as shown in Fig. 9-11. The pickup should be 

checked with an ohmmeter. 

At the upper stop the pickup should have a resistance 

of approx. 10 ollms and al! the lower, approx. 60-85 

ohms. Movement of the float arm should not result 

in a break in the circuit (reading.). Checking, of the 

indicoting instrument by connecting the pickup lead to 

earth is not permitted as this wil,1 domag,e the instru

ment (excessive loading. on the resistor wire and 

overheating of the bimetal spring,). If no measuring 

instrument is ava'ilable the test can be carried out 

by connecting a 10 ohms resistor between the lead 

and ear~hing point on the chassis. 

_SVO 2738 

------.. -----
Fig . 9-11. Tool for removing pickup 

CHECKING THE VOLTAGE STABllIZER 

vOLVO 
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The voltoge stabil,izer, shown in Fig. 9-12, is ottoehed 

to the revers e side of the combined inst rument by o 

screw. Af ter the screw hos been loosened, the sta

bili zer can be pulled out from the contact pin hole s 

on the instrument. A functional test on the voltage 

stabili zer can be carried out with an adjustable bi 

metal instrument. The instrument (temperature or fuel 

gauge), is connected in series with a resistance of 

approx imately 12 ohms and a constant direct current 

voltage of 5.1 volts. The reading is then noted. Af ter 

this the constant direct current is replaced by a 12 

volt batteryand a voltage stabilize,r. Do not omit to 

connect the cover of the stabil.izer to earth . During 

testing, the stabilizer must lie in the same position as 

it does in the cor. A damaged stabilizer must be re

placed by a new unit since it can not be repaired. 

Fig. 9-12. Vollage slabilizer 
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GROUP 94 

H EATI NG SYSTEM 
DESCRI PT ION 

2 3 
I 

4 
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Fig . 9-13. Heater system 

1. Fres h air in1ake 
2. ear hea1 e r 
3. W indsh ie ld d efros1er 
4. Air duct ing to reo r seat area 
5. El e ctricall y heated reor w indow 

The hea-ting system is a combined warm O'ir and fresh 

air system. The incoming air is forced, by a fan, 

through t.he cel/ulm system of the heater unit and 

out into the car. The fresh air can be heated and 

directe.d to the required area of th,e car by means of 

the various controis. 

(Fresh air can also enter in to the vehicle throug,h the 

fresh a:ir intakes in the cowl sides. ) 

The temperature of the heated air is regulated with 

the aid of a heat controI. valve. The heat control, valve 

is intended to keep the temperature of the heated 

air at a pre-determined and constant temperature. 

This is O'chieved by means of the thermostat which is 

incorporated in the controi val,ve. The temperature 

controi regul:ates the supply of heated coolant to the 

cell syst'em. The heater controi valve is conned ed in 

series with the cell system so that all coolant which 

passes thmug,h the cell system al,so passes through 

the controi valve. The heated coolant wm ms up the 

air which is fed through the hea~er unit by the heater 

9 :6 

fan or the slipstre o m. If the coolant temperature in 

creases, the sensitive body of the thermostat expa.nds 

thus actin g on the vO'lve in the con trol, system and 

re sulting in alesse r flow of coolan t. This means that 

the temperature of air flowing throug,h the unit will 

be lowe,r and the sensitive body wil·1 be aga!in 

effeded. The resu lrt- will be an increased f low of 

cool,ani'. Th is cycle is repeated continuosly so that a 

stable' air temp era.fure is achieved. 

The e,l'ectrically heated rear window is included in the 

hea~ing system of the car. The degree of heat is con

trol·led by a switch on the daSlhboard with which one 

of two output ranges can be chosen. The one range 

has a max. output of 150 wa~ts and the othe r that of 

40 watts. The controi switch is connected via a con t roi 

relay (se,e wiring diag,ram} .which cuts off the supply 

of current when th·e ig,n,ition is switched off. This 

safeguards the ba-ttery from discharging when the 

engine is not turned over. See Part 8 conceming· re

pl'acing rear window. 



REPAI R I NSTRUCTIONS 

REMOVING THE HEATER UNIT 
Draini off the coolant and disconnect the neg-ative 

ba,ttery lead. Remove the hoses to the controi valve . 

Remove the pane li, be low the da~hboard, by loosening 

the two fix ing screws, one on th,e left cowl side and 

one beside the gilove compadment. Pull the upper 

section of ~he panel realrwards so t.hat it loosens from 

the dips in the dasihboard and free the pane l from 

the bonnet re lease controI. Remove the ma,t on the 

transmis.9ion tunnel. Loosen and remove the defros

ter hoses and conkol wir~s and remove the switch 

for the fan and disconnect Fhe cables to the fan 

motor. 

Remove the two .9crews which hold the fusebox to the 

heater. Remove the cont-rol valve and loosen the 

upper hose to the heater unit. Care must be taken 

with Fhe controi va,l've and the copper tube be.fween 

the valve ond the heater. Plug the outlets on the 

heater so that ~he remaining coolant does not run 

into the car on removal. Loosen the earth,ing cables 

from the rig,ht-hand bracket. Loosen and remove the 

four screws which ho~d the heater unit to the brackets 

and loosen the draining hose. Lift out the heater unit 

and control· valve carefully. 

1. Heaf confrol valve 
2. Heafer casi ng 
3. Cell sysfem 
4. Fan casing 
5. Fan 
6. Spring clips 
7. Heafer casing 
8. Rubber bushing 
9. Sensifive body for heat confrol va lve 

9 

Fig. 9-15. Heater unit, dismantled 

Fig. 9-14. Removing spring clips 

8 
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DISMANTLING THE HEATER UNIT 

Remove the four rubbe r b ushi ngs o n the sides of the 

heater unit. Mark th e fa n casi:-1g to facili ta te re as

sembly. Re move the spri ng clips w hich hold the 

heater, Fig. 9-14, and separate the two halves. This 

exposes both the cell system with sensitive body for 

controi valve and the fan motor. 

REPLACING THE FAN MOTOR 

Remove the heater unit and dismantle it as described 

above. Mark the mounting, plote in relation to t.he fan 

casing.. Loosen the mounting plate with fan motor 

from the fan casing by straightening fihe tabs as 

shown in, Fig. 9-16. 

Remove the screws which hold the fan motor to the 

mounting plate. Exchange the fan motor and replace 

the screws which hold it to the mounting plate. Re·

place th.e mounting plate on the fan caslng. 

Reassemble the heater unit and mount it in the ve

hicle in accordance with the foHowing description. 

ASSEM BLl NG THE HEATER UNIT 

Scrape off the previous sealing agent and replace it 

with a suitably soft sealing agent. Replace the cell 

system with sensitive body and reassemble the casing 

halves. Replace the spring clips and the rubber bush

ings. 

FITTING THE HEATER UNIT 

Place the heater unit in position and connect th e 

draining hose. Fit th·e four screws which hold the 

heater to the brackets. Connect the earthing cables to 

the rig'ht-hand bracket. Fit the controi valve and the 

upper hose to the heater. Fit the fusebox to the 

heater. Connect the cables from the fan motor to the 

switch and mount the switch in the dashboard. Fit the 

controi wires to the shutters and controi valve. Fit 

the defroster hoses and replace the mat on the trans

mi ssion tun,nel. Fasten the panel in position below the 

dashboard. Fit the hoses to ~he controi valve. Con

ned the negative battery cable and refill the coolant 

system. 

REMOVING THE HEATER UNIT CONTROLS 

The controls are of unitory design as shown in Fig . 

9-18. The unit is fixed to the dashboard with three 

nuts. For removal, first loosen the panel below the 

dashboard. Next loosen the wires on the heater unit 

and controi valve. Removal of the controi lighting 

lamps is carried out by pulling thern stmight out from 

the holders. Remove the three nuts and take out the 

controi unit. 
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