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FOREWORD 

This Manua,1 conta'ins servicing imkuctions for the 

Volvo 164, 1973 model from chassis No, 74450. 
The book is divided up into 9 parts as indicated 

by the register opposite. The pages and figure 

illustrations in each part are numbered in such a 
r 

way that ,the first group shows the number of the 

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 and instruments"; 3-1, 3-2, etc. 

A convenient way of finding the particular section 

you are looking 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 

Desoription 

Repair Instructions. 

The specifications are to be found in Part 0, 

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 possibl; 

time, 

AB VOLVO 
Göteborg - Sweden 

Reproduction permitted if source quoted. 

o General 

1 Servicing and maintenance 

2 Engine 

3 Electrical system and instruments 

4 Power transmission, rear ax le 

5 Brakes 

& Front end and steering gear 

7 Frame, suspension, wheels 

a Body 
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Part O 

GENERAL 





GROUP 01 

TYPE DESIGNATlONS 

l . Vehicle type designation 
and code number for co
lour and upholstery. 

2. Body number. 
3. Type designation and 

chassis number (stamped 
on the front right-hand 
door pillar). 

4. Engine type designation, 
part number and manu
facturing serial number (on 
left hand side of the en
gine). 

5. Gearbox type designa
tion, part number and 

GROUP 03 

DIMENSIONS AND WEIGHT 

Length 
Width .. ... .. . . . . . ... . . 
Height ... . . .. . . . . . .... . . . . . . .. . . . ... . 
Wheelbase ... .. . . ... . . .. ..... . ...... . . o '· .··. ·· . ·· · · · 

Ground clearan·te . 
T rack, front . .. 

rear . 
Turning circle 
Curb weight approx. 

USA/Canada 
4880 mm (192") 
1707 mm (67.2") 
1442 mm (56.8") 
2720 mm (107.0") 
180mm (7.0") 

1350 mm (53.2") 
1350 mm (53.2") 
10.3 m (33.8 ft.) 
1400 kg (3080 Ib.) 

manufacturing serial num
ber (underneath gearbox). 

6. PI at on leH-hand side of 
final drive casing showing 
reduction ratio, part num
ber and serial number for 
final drive. 

Other markets 
4720 mm (185.7") 
1707 mm (67.2" ) 
1442 mm (56.8" ) 
2720 mm (107.0") 
180 mm (7.0" ) 

1350 mm (53.2" ) 
1350 mm (53.2") 
10.3 m (33.8 H.) 

1375 kg (3025 Ib.) 

O: l 



LUBRICATION 
ENGINE 
Lubricant, type ..... . . ... . . .. . . . . ... . . ... ... .. ... . . . 

grade ... . . . . . . . . . . . . .. . ... . . . 
viscosity, summer (above -12 0 C= + 10 0 F) .... . .. . 

winter (below _12 0 C= + 10 0 F) ...... . . . . 
continuous temp. below _18 0 C=Oo F) ... . 

Oil capacity, excluding oil filter. . . ........... . . 
including oil filter .. ...... ..... . .. . .... ... .. ... . 

Oil for carburetor damping cylinder .. . . . ... .. .. .. .. . . . . ... . . 

GEARBOX (WITH OUT OVERDRIVE) 
LubriciJnt, type .. 

viscosity 
at continuous air temperature below _10 0 C 

Engine oil 
Service SD, SE and CC (MS) 
Multigrade Oil SAE 20 W-40 or 20 W-50 
Multigrade Oil SAE 10 W-30 
Multigrade Oil SAE 5 W-20 
5.2 dm3 (4.5 Imp.qts=5.5 US qts) 
6.0 dm3 (5.3 Imp.qts=6.3 US qts) 
Automatic Transm ission Fluid 

Gear oil 
SAE 90 

(14° F) ... ......... SAE 80 
Alternative lubricant, type . . . . . . . . . . . . 6ngine oil 

viscosity, all year round SAE 40 
Oil capacity 

GEARBOX WITH OVERDRIVE 
Lubricant, type ................... . . . . . . .. .. . .. . . . . . . . . .. . . . 

grade .............. . . ... . .... . . . . . . . ... . . .. . . 
viscosity, all year round .. .. . . . ... . . .. . . . . . 

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

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

FINAL DRIVE 
Lubricant, type, without limited slip differential ..... . . ... . . . . 

with limited slip differential .. ... . .. . ...... . . . 

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

Oil capacity 

POWER STEERING 
Lubricant, type 
Oil capacity .. 

GENERAL 
Type, designation .... 
Output, hp at r/m 

Output, kW cit r/s 

SAE 
DIN 
SAE 
DIN 

kpm / A Max. torque, Ibft at r m S E 

DIN 

Max. torque, Nm at r/s .. . SAE 
DIN 

0:2 

.... approx. 

ENGINE 

0.6 dm 3 (1.1 Imp.pints= 1.3 US pints) 

Engine oil 
SerVice MS 
SAE 30 
Multigrade Oil SAE 20 W-40 
1.4 dm3 (2.5 Imp.pints=3.0 US pillts) 

Automatic Transmission Fluid, Type F 
100-115° C (212-239° F) 
8.2 dm3 (14.4 Imp.pints= 17.3 US pints) 

Oil according to MIL-L-2105 B 
Oil according to MIL-L-2105 B, provided with ad
ditive for limited slip differential 
SAE 90 
SAE80 
1.6 dm3 (2.8 Imp.pints =3.4 US pints) 

Automatic T ransmissioll Fluid, Type A or Dexron 
1.2 dm3 (2.1 Imp.pints=2.5 US pints) 

B30A B 30 E B 30 F 
145/5500 175/5800 (SAE J 245) 138/5500 
130/5000 160/5500 
107/92 129/97 (SAE J 245) 101/92 
96/83 118/92 

22.5 /3000 24.5 /2500 
163 178 

(SAE J 245) 21.5/3500 
154 

~ /2500 23.5 /2500 
152 170 
221/50 240/42 (SAE J 245) 209/58 
206/42 230/42 



Compressian pressure (war m engine) when turned over 
with starter motor, 4.2-5.0 r/s (250-300 r/m). 

Compressian ratio ........ . . . . . . .. .. . .. . . . .. . . .. . . 
Number of cylinde'rs . . . . . . . . ... .. . . . . . . . . .. . . . ... . 
Bare ................. . . 
Strake ... . 
Displacemenl 
Weight, including eledrical equipmenl and gearbox . . 
Weight excluding gearbox, slarter motor, oil and water 

CYLINDER BLOCK 
Material ........ . 
Bare, stan.dard 

overslze 0.030" 

PISTONS 
Matefi.al 
Weight, standard 
Permissible weight deviation between pistans in same 
engine 
Height, total 
Height from piston pin centre to piston crown 
Piston clearance .................. . 

PISTON RINGS 
Piston ring gap, measured in 'ring opening 
Oversize on piston rings 

COMPRESSION RINGS 
Upper ring ch romed. 
N umber on each piston 
Height ... . ......... . 
Compressian ring clearance in groove 

Oll SCRAPER RINGS 
Number on each piston 
He,ig.ht ......................... . . .. . . . . . .. . . . . 
Scraper ring clearance in groove 

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

In connecting rad .............. . 
In piston .... ... . . . . . . . . . .. . . . . 

Diameter, standard 
oversizes 0.05" 

CYLINDER HEAD 

Height, measured from cylinder head contact face to 
face for balt heads 
Cylinder head gasket, thickness standard, unioaded .. 

loaded 
Distance from top side of head to overflow pipe upper 
end (pipe placed under thermostat) ......... . 

CRANKSHAFT 
Crankshaft, end float ... 

B 30 A B 30 E 

10-12 kp/cm2 11-13 kp/cm2 

(142-170 psi) (156-185 psi) 
9.3: l 10.0: l 
6 6 
88.9 mm (3.50") 88.9 mm (3.50") 
80 mm (3.15") 80 mm (3.15") 
2.98 dm3 2.98 dm3 

241 kg (530 Ib) 241 kg (530 Ib) 
192 kg (422 Ib) 192 kg (422 Ib ) 

Special alloy east iron 
88.92 mm (3.501 ") 
89.68 mm (3.531 ") 

Light alloy 
507±5 grammes (17.75±0.18 oz.) 

10 grammes (0.35 oz.) 
71 mm (2.79" ) 
46 mm (1.81 ") 
0.04---0.06 mm (0.0016-0.0024") 

0.40-0.55 mm (0.016-0.022") 
0.030" 

2 
1.98 mm (0.078") 
0.040-0.072 mm (0.0016-0.0028") 

1 
4.74 mm (0.186") 
0.040-0.072 mm (0.0016-0.0028") 

Close running fit 
Push fit 
22.00 mm (0.866") 
22.05 mm (0.868") 

B 30 A 

86.7 mm (3.413") 
0.8 mm (0.031 ") 
0.7 mm (0.028") 

35 mm (1.38") 

B 30 E 

85.5 mm (3.366") 
0.8 mm (0.031 ") 
0.7 mm (0.028") 

35 mm (1.38") 

0.047-0.138 mm (0.0019-0.0054") 

B 30 F 

9-11 kp/cm2 

(128-156 psi) 
8.7: l 
6 
88.9 mm (3.50") 
80 mm (3.15") 
2.98 dm3 

241 kg (530 Ib) 
192 kg (422 Ib) 

B 30 F 

87.0 mm (3.425") 
1.2 mm (0.047") 
1.0 mm (0.039") 

35 mm (1.38") 
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Main bearings, radial c1earance .... .. . .. . . . . .... . . . . . . . . . . 
Big-end bearings, radial c1earance 

MAI N BEARINGS 
Main bearing journals 

Diameter, standard .. ...... .. . .. ... .. .... . .... . . . .. ... . . .. . . 
undersize 0.010" 

0.020" 
Width on crankshaft for pilot bearing shell 

Standard ............... . ... . . . .... . . ...... .... . ..... . .. . . 
Oversize l (undersize shell 0.010") . . ...... .............. . 

2 ( 0.020") ... . .... .. .............. .. 

BIG-END BEARINGS 
Big-end bearing journals 

Width of bearing recess ... .. . .. . . . . . . . .. . . ....... . ...... . . . 
Di'ameter, standard .. . 

un dersize 0.010" 
0.020" 

CONNECTING RODS 
End f10at on crankshaft .. 
Length, center-center . . . . . . . . . . . . . . . . . . . ................... . 
Max. permissible weight deviation between connectings rods in 
same engine 

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

CAMSHAFT 
Marking . .. . . ... .. ... . . . . .. . .. . .. . ....... . .... . 
Max. lift height of cam ... . ........... . .. .. ... ... ...... .. . 
Number of bearings ...... .. . .... .. . .. . ..... . . .. .. . . 
Joumal, diameter ... .... . .. ... . . .. .... . .... . .. . . . .. . 
Radial c1earance ... ....... . . . .. . . .. . .. . . . ....... ... . . . . . . 
End f10at ....... . . . . ......... ... . .......... ... . . .... ... .. . . 
Valve c1earance for con~rol of camshaft setting (cold engine) 
Inlet valve should then open at ........ . .............. . ..... . 

CAMSHAFT BEARING 

Bearing diameter . . . . .. . . .. . . .. . . . . ... .. .... . .. . . .. . .. . . ... . 

TIMING GEARS 
Crankshaft drive, number of teeth ..... .. .. ... .. . .. . .... . . . . 
Crankshaft gear (fibre), number of teeth .... ... . ........ . .. .. . 
Backlash .... .. . ....... . . ... . ..... . ... .. . ... . ..... .. .... .. . 
End float, camshaft .. .. ...... . . .... . ... .. . .. .. . ... .. . ..... . . 

VALVE SYSTEM 
VALVES 
Inlet 

Disc diameter, B 30 A ... . .. ...... .. . .. . . .. .. .. ... .. .. ...... . 
B 30 E and B 30 F .. .. . . .. . . . .. . . ...... . . . ... . . 

Stem diameter ... . .. .. . . .. ... ...... . .. .. ...... . .. . . . . . .... . . 
Valve face angle ..... . ... .. .. . ............ . .. ... . ......... . 
Valve sea t angle .... .................. . .................. . . 
Seat width in cylinder head ... . . .. ....... . . ... .. .. . . . . .. . . . . . 
Clearance, both warm and cold engine . . .. . . .. .. . . .. .... . . . . 

0 : 4 

0.028-0.083 m m (0.0011-0.0033") 
0.029-0.071 mm (0.0012-0.0028") 

63.451-63.464 mm (2.4981-2.4986") 
63.197-63.210 mm (2.4881-2.4886") 
62.943-62.956 mm (2.4781-2.4786") 

38.960-39.000 mm (1.5338-1.5354") 
39.061-39.101 mm (1.5378-1.5394") 
39.163-39.203 mm 1(1.5419-1.5434") 

31.950--32.050 mm (1.2579-1.2618") 
54.099-54.112 mm (2.1299-2.1304") 
53.845-53.858 m m (2.1199-2.1204") 
53.591 -53.604 mm (2.1 099-2.1104") 

0.15-0.35 mm (0.006-0.014" ) 
145±0.1 mm (5.71 ±0.004") 

6 grammes (0.21 oz.) 

0.05 mm {0.002") at a diameter of 150 mm (5.9") 
153 teeth 

C 
6.7 mm (0.264") 
4 
46.975-47.000 mm (1.8494-1.8504") 
0.020-0.075 mm (0.0008-0.0030") 
0.020-0.060 mm (0.0008-0.0024") 
1,45 mm (0.057") 
0° (TDC) 

47.020-47.050 mm (1.8512-1 .8524") 

21 
42 
0.04-0.08 mm (0.0016--0.0032") 
0.02-0.06 mm (0.0008-O.0024") 

42 mm (1.654") 
44 mm (1.732") 
7.955-7.970 mm (0.3132-0.3138") 
44.50 

45° 
2 mm (0.08") 
0.50-0.55 mm (0.020-0.022") 



Exhaust 

Disc diamete r . . . . ... . . . . . .. ... . .. .. . . . . . .. .. . . .... . .. . .. .. . 
Stem diame,ter .... . ... . . . . .. . . ... . . .... . . .. .. . . . . . ..... . . .. . 
Valve face angle . . .... . .. . . .. . . . . . . . , .. ... . . .. . . . . . . 
Valve seat angle .. ... . . . .... .. .. .... . . . . . .. . . . . .. .. . . . . .. . . 
Seat wid~h in cylinder head ..... ........ . .... . .... . .... . .... . 
Clea.rance, both wa:rm and cold engine .... . ... . . . . . . .. .. . .. . 

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

exhaust valve .... . . . . . . . . .. . . . ...... . . . . . ... . .. . . . . 
Inner diame~er ...... . . .. .... .................. . .. . ....... . 
Height ab ove upper face of cylinder head . ...... . ......... . 
Cledra nce, valve stem-valve guide, inlet v·alve . . . ... . ...... . 

VAlVE SPRINGS 
B30 A 

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

Length, unioaded, approx. . .... . . . ......... .. .... . .. . 
with a loading of 255 ± 20 N (56 ±4.4 Ib) . . . ... ... . . 
with a loading of 660 ± 35 N (145±l.7 Ib) 

B 30 E and B 30 F 
Length, unloaded, approx. . ... . . .... .. .. . .... . . . .. . 

with a loading of 295±23 N (65±5 Ib) ...... . .. . . . . . 
with a loading of 825±43 N (181.5±9.5 Ib) .. .... .. .. 

LUBRICATING SYSTEM 
Oil capacity, includ~ng oil filter .......... . . . . . . ....... . .. . . 

excluding oil filter . . .... ... . .. . ...... . ....... . 
Oil pressure at 33.3 r/s (2000 r/m) (with warm engine and new 
oil filter) .................... . . . ........ ...... . 

Oll FilTER 
Type ..... . 

Oll PUMP 
Oil pump, type ....... . ... ... ........ . . .... .... .. . . .. .. .. .. . 

number of t.eeth on each gear wheel ... . .... .... . . 
end float ..... . .. . . .......... .. ......... . . . 
radial clearance . . . .. . . ... .. . ...... . ..... . . 
backlash . ... . . ..... .... ........ .. . .. .. ... . 

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

loaded with 50±4 N (1l.0±8.8 Ibl . . .. .. ..... . 
70±8 N (15.4±1.7 Ib) . . ..... .... .. . . . . .. . 

FU EL SYSTEM, B 30 A 
FUEL PUMP 
Diaphragm type, pump alt. l , make .... . .. . . . .. ... . . . . 

alt. 2, make . ..... .. .. ... .... ..... . 
Fuel pressure at engine speed 16.6-100 r/s (1000---6000 r/m) . " 

CARBURETORS 
Type ........... .. .. . ... . . .. . ..... .... . . .. . . .. ... .. . . ... . . . 
Make and designa.tion .... ... .. . . . . ... .... . . . . . .. . . .. .. . . .. . 
Number ..... ....... .. ........ . . .. . .. . . . . . .. . . . .. .. ... .. ... . 
Air intake diameter . . ..... . .. . . . .... . .. . . . . . . . . ... . ... .. . . . 
Idling speed .. ... ....... ... . .. . ......... . . . . . . .. . ...... . . .. . 
For car's with automatic transmission ..... .. . .. .. ... . .. . . . . . . 
Metering needle designetion ............ . .... ..... . . .... .. . . 
Oil for damping cylinder ........... ...... .. .. . . . .. . .... . .. . 
CO-test .. . ..... .... ..... . . .. ... . .. . ...... .. .. . 

35 mm (1.378") 
7.925--7.940 mm (0.3120--0.3126") 
44.5° 
45° 
2 mm (0.08") 
0.50--0.55 mm (0.020--0.022") 

52 mm (2.047") 
59 mm (2.323") 
8.000-8.022 mm (0.3150--0.3158") 
17.5 mm (0.689") 
0.030--0.067 mm (0.0012--0.0026" ) 
0.060--0.097 mm (0.0024--0.0038") 

45 mm (1.77") 
39 mm (1 .54") 
30.5 mm (1.20") 

46 mm (1.81") 
40 mm (1.57") 
30 mm (1.18") 

6.0 dm3 1(5.3 Imp.qts=6.3 US qts) 
5.2 dm3 (4.5 Imp.qts=5.5 US qts) 

2.5---6.0 kp/cm 2 (36-85 psi ) 

Full-flow type 

Geer 
9 
0.02--0.10 mm (0.0008--0.0039") 
0.08--0.14 mm (0.0032--0.0055") 
0.15--0.35 mm (0.0060--0.0140") 

39.0 mm (1.54") 
26.25 mm (1.03") 
21 .0 mm (0.83") 

S.E.V. 20005012 
Pierburg PE 15695 
min. 0.15 kp/cm2 (2.1 psi ) 
max. 0.28 kp/cm2 (4.0 psi ) 

Horizontal carburetor 
Zenith-Stromberg 175CD-2SE 
2 
41.3 mm (1 .63") 
13.33 r/s (800 r/m) 
11 .67 r/s (700 r/m) 
Bl BE 
Automatic Transmission Fluid 
2.5 % 
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FUEL SYSTEM, B 30 E and B 30 F 
FUEL FILTER 

Type .. ... ....... . 
Cha nging in terva ls . . . . 

FUEL PUMP 

Type ... 
Capaeity . .. 

Current eonsumption .. ... ..... . .... . ... . .. . . . .. . . ... .. . ... . . 
Relief valve opens ..... . ... . ... . . .... . . . ... ... . . . ... ... ... . 

PRESSURE REGULATOR 

Setting value 

INJECTORS 

Resistanee in magnetie wind ing ... 

COLD-START VALVE 

Resistanee in magnetie winding 

AUXILIARY AIR REGULATOR 

Full y open at . 
Fully el osed at 

TEMPERATURE SENSOR I (INTAKE AIR) 

Resistanee 

TEMPERATURE SENSOR II (COOLANT) 

Resistanee . 

PRESSURE SENSOR 
Resistanee in primary winding (stops 7 and 15) . . 
Resistanee in seeondary winding (stops 8 and 10) . ... . .. . ..... . 

CO-TEST 

Hot engine, idling speed 

VENTING FILTER 
Type . . . 
Changing intervals 

AIR CLEANER 
Type ........ . ...... . . . . .... . . . .. .... .. . . .. . ...... .. . . . .. . . 
Chang ing intervals .. . . . .. . .. . . . .. . . . .... . . . .. . . . .. .. . . 

COOL/NG SYSTEM 
Type .. ... .. .. . . . ... . . . .. . . . .. . . . .. . . .... .. . . . .. . . . . . ... . .. . 
Radiator eap valve opens at .. . . . . ... . . ... . . .. . . ..... . .... . . 
Capacity .. . . . ...... . .. . . .. . .... . .. .. ..... ...... ...... ..... . 

Fan belt, designation . . . . . . ... .. . .. ...... . . . ..... . .. . . . ..... . 

Pa per fi lter 
20 000 km (12 000 mi les) 

Rotor pump 
100 dm3/h a t 2 kp/em 2 (22 Imp. ga lls=26 
US galls/h at 28 psi) 
5 amps 
a pprox.4.5 kp/em2 (64 psi) 

2.1 ± 0.1 kp/em2 (30 ± 1.4 psi) 

2.4 ohms a t + 20 0 C (68 0 F) 

4.2 ohms al + 20 0 C (68 0 F) 

_25 0 C (_13 0 F) 

+60 0 C (140 0 F) 

approx. 300 ohms at + 20 0 C (680 F) 

a pp rox. 2500 ohms at + 20 0 C (68 0 F) 

approx. 90 ohms 
approx. 350 ohms 

1-1 .5 % (Automatie 0.5-1 .0 %) 

Foam plastie filter 
40000 km (25000 miles) 

Paper insert 
40000 km (25000 miles) 

Sea led system 
0.7 kp/em2 (10.0 psi ) 
approx 12.4 dm3 = 11 .0 Imp.qts/13.0 US qts 
(expansion tank of which 1.5 dm 3 = 1.3 Imp. 
qts/1 .5 US qts) 
HC-38-888 

Fan belt tensioning : with tool 2906 A= Cheek value with belt tensioner gauge, 2906, new belt 
B = With belt in outer position (s-tretched belt) 

A B C 

9.5-10.518.1-8.6 1 11.5 

THERMOSTAT 

F N (Ib) 

75-110 (16.5-24) 

C=Value when filting new belt 
F = Depression foree in N (l b) when depressing 10 mm (3/8") 

midway between pulleys. 
(The lower value with bell in outer position, stretehed .) 

Type .... . . . . .. . . . . . .... .... .. .. .... .. . . . . . . .. . ... . .... . .. .. Wax 
Marked .. . . . . .. . . . . . ... . .. . . . . . . . .... . ...... . .. . ... . .. ... . . 820 
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Begins to open at 
Fully open at . .. 

TIGHTENING TORQUES 
Cylinder head (oiled screws) ... . .. . . . . .. . . . . . . ... . ... . .. .. . . 
Main bearings . . ........................ . .... . .. . . .. ... .. . . . 
Big-end bearings . . . ..... . .......... .. ... . . ...... . . . . ....... . 
Flywheel ..... .. .. . . . . . . . . . . . . . .. .. . . . . . . . .... . . .. .. . 
Spark plugs .... .. .. . . ... . .. . . .. . . . . . ... . . . . ..... . . ..... . .. . 
Camshaft nut ................... . .. . .. . .. . . . .......... .. . . . 
Bolt for cmnkshaft belt pulley .. .. . ....... . .. .. .. . . ..... .. . . 
N1ipple for oil filler .... .. . . .... . . .. .. . .. . . 
Nut fpr oil cooller .. ... . ... . .. ... . . . . . ........ . . . . .... . .. .. . 
Sump bolts .. .. ........ .... .. . .. . .. . .... . .. . . .... .. . 
I'ntake and exhaust manifoid . . . . . . . . . . . . . . .. . . . .. . . . . 
Altemator bolt (%") . . .............. . . . ... .. . .. . . . . ... .. . . . . 

WEAR TOLERANCES 
CYLINDERS 
To be rebored when wear amounts to (if engine has abnorma I 

81-83 0 C (177-182 0 F) 
90 0 C (194 0 F) 

Nm 

90 
120-130 
52-58 
70-80 
35-40 
130-150 
70-80 
45-55 
30-35 
8-11 
18-22 
71-86 

oil consumption) . . . . . . . . . . . . . . . . . . . . . 0.25 mm (0.010" ) 

CRANKSHAFT 

Pe-rmissible out-of-round on main bearing journals, max. . .. . 
Permissible out-of-round on big-end bearing journals, max ... . . 
Crankshaft end float, max. .. . ..... .. .. ... ... . . . 

VALVES 

Permissible clearance between valve stems and valve guides, 

0.05 mm {0.0020") 
0.07 mm (0.0028") 
0.15 mm (0.0060") 

max. .. .. .. ... . .. . .. .. .... . . . . . .. . ...... .. ..... 0.15 mm (0.0060") 
Valve stems, pe~missible we'Of, max. ... . .. . .. . .. . . . .. . . . .. . . 0.02 mm (0.0008") 

CAMSHAFT 
Permissible out-of-round (with new bearings) max ... . . . . .. . . . . 0.07 mm (0.0028") 

0.02 mm (0.0008") Bearings, permissible wear .......... . . .. .. . . . 

TIMING GEARS 

Permissible backlash, max. 

BATTERY 

12 8 

0.12 mm (0.0048") 

5 9 13 
I 

~ __ ~ ____ =-__ ~~ __ -= ____ ~ __ ~o 

o 

11 7 3 2 6 10 14 
y~~\? 

Tightening sequence for cylinder head bolts (tightened in 3 
stages). l st stage : 40 Nm (29 Ibft) 2nd stage : 80 Nm (58 
Ibft) 3rd stage : after driving the car for 10minutes, 90 Nm 
(65 Ibft). 

ELECTRICAL SYSTEM 

Lb.ft. 

65 
87-94 
38-42 
51-58 
25-30 
94-108 
51-58 
32-40 
23-25 
6-8 

13-16 
50--60 

Type . ... . . . 
Grounded . .. . 

Tudor 6 Ex 4 F op or equivalent 
Negative termina,1 

System voltage . ... . . . . . . . .. . . ... . 
Battery, capadty ........... . .... . .. .. . . 
Specific gravity of electrolyte : 

Fully charged battery .... . ........ .. ... . . .. .. .. . . ... .. . . . 
When recha-rging is necessary .. . . . . . .. . ...... .. . ..... . . 

Recommended chargling cu~rent .... . . . . . . . . .. . .. . . . . . .. . . . . 

12 V 
60 Ah 

l.28 
1.21 
5.5 A 
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ALTERNATOR 
Type ... . . . .. . .. . ... . . ......... .. ...... ... . .. ... . .. .. . 
Output .. . ..... . . . ... . . ... . ...... .. . .. ... . . . ... ... . ....... . 
Max. amperage .. . . . . . . . ....... . .... . . .............. . .. . .. . 
Max. speed . .. . ..... . .. . ... ... . .. .. . .................... . . . 
Di rection of rotation ........ . ..... ....... . .. ... .. .. . .. . . . . 
Ratio, eng ine-alternator . .. . . . . . .. . . .. . .. ... . ... . . .... . ... . . 
Brushes, minimum leng,th ... . ...... . ............ . . .. .. .. .. .. . 
Tightening torques : 

AMaching screws . .. .... .. ... ....... ... . . . . .......... . .. . 
Pulley nut ......... . . ....... . . . ... . .. .. ... . ..... . . .. . .. .. . 

TEST VAlUES 
Field winding res istance ... . . .. ... ..... . ..... . . .. . .... . . .. . . 
Voltage drop a cross i.nsulation diode ... .. .. . .. .. . . .. . . ... . . . 
Rated test . . ... .... .. . .... .. .. . 

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

aHer running 45 minutes . ... .. ... ..... ... .. . 

STARTER MOTOR 
Type 
Voltage .. 
Grounded .. 
Diredion of rotation 
Output ........ . 
Brushes, n umber 

TEST VAlUES 
Mechanical 

Rotor end float 
Brush spring tension ...... . .. .. ....... . . . ..... ..... . ..... . 
Distance from pinion to ring gear .... ..... . . . . .... . ..... . 
Frictiona,1 torque of rotor br ake ..... . .. . .... .. .. . . . .. ... . 
Pinionidling torque .. . .. ........... .... ... ..... . ..... .. . . 
Backlash 
Minimum diameter of commutator . .. .... . . . . .. . ... . . . . . . . 
Minimum length of elec. brushes . ... . . . . ......... .. . .. ... . 

Eledrical 
Unloaded starter motor : 

12.0 Vand 40-50 A 
Loaded starter motor: 

9 Vand 185-200 A 
Locked starter motor : 

•• •••••• • • • •• •••••• • •• •• • •• • • ••• • ••• 0.' 

6 Vand 300--350 A 

CONTROl SOLENOlD 
Cut-in voltag·e .. . .. . 

IGNITION SYSTEM 
B3UA 

S.E.V. Motorola 14 V-34833 
770 W 
55A 
250 r/s (15000 r/m) 
Op~ional 

1-2 
5 mm (0.20") 

2.8-3.0 Nm {2.0-2.2 Ibft) 
40 Nm (29 Ibft) 

3.7 ohms 
0.~.9V 

48 A (min. at 50 r/s [3000 r/m] and approx. 14 V) 

S.E.V. Motorola 14 V-33544 
13.1-14.4 V 
13.85-14.25 V 

Bosch GF 12 V l PS 
12V 
Negative terminal 
Clockwise 
Approx. 736 W (l hp) 
4 

0.05-0.3 mm (0.002--0.012") 
11.5-13 N (2.53-2.86 Ib) 
1.2-4.4 mm (0.047--0.173") 
0.25--0.40 Nm (2.17-3.81 Ibin) 
0.13--0.45 Nm (1.13-1.56 Ibin ) 
0.35-0.45 mm (0.14--0.018") 
33 mm (1.3") 
14 mm (0.6") 

115-135 r/s (6900-8100 r/m) 

17.6-22.5 r/s (1050-1350 r/m) 

o r/s 

Min. 8V 

Firing order .... .... . . . ... . . .. . .. . .. ... . ..... .............. . 1-5-3-6-2-4 
Ignition timing . 

(at 10.0-13.3 r/s [600-800 r/m] with vacuum governor 
disconnected) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10° before TDC 

Spark plugs, type ... ... ... . .. . .... . .. ... ....... .. . .. ....... Bosch W 200 T 35 or equiyalent 
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thread . . . .. . ... . .. .. ...... . . ....... ... . 
spark plug gap . ..... . . ... . .. . ............ .. . . . 
tightening torque .... .. .......... ... . .. ... . . . 

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

OISTRIBUTOR 

Type ....... . ... .. . . ..... .. . . . ........... . .. . . . ...... . .. . . . 
Diredion of rotntion .. .. . . .... .. ... . .. . . . ... .. ... . .. . .... . . . 
Breaker points, gap .................. . . .. .. .. ... . . . .. .... . . 

contact pressu re .. .. . ... .. . . . ............ .. . 
dw,ell angle ...... ... . . .. .... . .. ... ... . .... . 

Capacitor 

Centrifugal governor: 

Advance range, total ......... .. . .. . . . .... " . ...... .. . . 
Advance begins at .... . .. .... .. ... .... . .... .. ...... . . .. . . 
Values, 5° .......... . .... .. ........ .. . . ..... .. ....... .. . 

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

Vacuum governor: 

Positive controi (not U.S.A.) 
Advance range, total ........... . . . . .... . .. . .... . . .... ... . 
Advance begins at ..... . . . .. . . . . ... . ............... . . .... . 
Value, 2.5° .... . ....... . . .... . ..... . ............ . .... ... . 
Advance finishes a·t .. . ............ . .. . ..... . .... ... ..... . 

Negative controi 
Retard, total .... . . . . ... . .. . . . . ... . . ... ... . . .. . .... . . . 
Retard begins at ... . . . .. . . .. .......... . .... . . .. .. . . .. .. .. . 
Value 2° ... . . . .. . . .... .. . ... . ......... . 
Retard finishes at ......... . . ... .. ..... . ................ .. . 

B 30 E and B 30 F 

Firing order ........ . .... . . . . . . . . . .. .. ..... .. .. .... ... .... . . 
Ignition timing 

(at 10.0-13.3 r/s [600-800 r/m] with vacuum governor 
disconnected ) . . .............. .. . . 

Spark plugs type ....... . . . . . ... . .. .... . .. .... ... . ..... . 
thread . . .. ... . .. . ... . . .. . . ... . .. . . . .. . .. .. . .. . 
spark plug gap . . . . . . . . . . . . . . . . ....... . 
tightening torque .......... . .. . . .... . . . .. . 

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

OISTRIBUTOR 

Type ............ . 
Direction of rotation 

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

Capacitor .......................... . .. . ... ...... . . . ... . . . . . 

Centrifugal governor: 

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

9° ........... . . .. . . .. .. . ... ... .. ..... . . . . .. : ..... . 
Advance finishes at . ..... . ..... . . ...... .. . ... .. . ... .... .. . 

14 mm (0.5") 
0.7--0.8 mm (0.028--0.032" ) 
35-40 Nm (25.3-29.0 Ibft) 
0.9±0.05 ohm 

Bosch JFUR 6 
Anti-clockwise 
Min. 0.25 mm (0.010") 
5.0-6.3 N (1.10-lAO Ib .) 
40±3° 
0.2 ft F±10 % 

11 ± 1° (distr. graduation ) 
7.20-8.75 r/s (425-525 r/m) (distr.) 
10.04-12.05 r/s (625-725 r/m) (distr.) 
19.20-27.5 r/s (1150-1650 r/m) (distr.) 
27.5 r/s (1650 r/m) (distr.) 

5± 1° (distr. graduation) 
8-12 cm (3.1-4.7") Hg 
12-16.5 cm (4.7-6.5") Hg 
17-19 cm (6.t-7.5") Hg 

3±OS (distr. graduation) 
7-16 cm (2.8-6.3") Hg 
12-19 cm (4.7-7.5") Hg 
15-20 cm (5.9-7.9") Hg 

1-5-3-6-2-4 

10° before TDC 
Bosch 225 T 35 {B 30 F: 200 T 35) 
14 mm (1/2") 
0.7--0.8 mm (0.028"--0.032") 
35-40 Nm (25.3-29.0 Ibft) 
0.9±0.05 ohm 

Bosch . PFU RX 6 
Anti-clockwise 
Min. 0.25 mm (0.010") 
5.0-6.3 N (1.10-lAO Ib) 
42±3° 
0.2 ft F±lO % 

1O.5±1 ° (distr. graduation) 
6.70':"-10.00 r/s (400-600 r/m) (distr.) 
14.75-18.00 r/s (740-880 r/m) (distr. ) 
21.20-25.00 r/s (1180-1510 r/m) (distr.) 
26.70 r/s (1600 r/m) (distr.) 
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Negative controi 

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

5.0 ± 0.5 (d istr. g raduation ) 
30-110 mm (1.2-4.3") Hg 
62-120 mm (2.4-4.7") Hg 
130 mm (5.1") Hg 

LAMP BULBS Watts 

Headlights . . . .. . .. .. . ... .. . .. . .. . . . ..... . . . .... . . . .. . . ... . . 45/40 
Foglights ... . ... . ........ . ... . .... .. . . .. . ... . .. ...... .. . . . . 55 
Pa rking lights, front . ... . , . . . .. .. . . ... .. . .. . .. . .. .. .. . ... .. . 5 (4 cp) . . rear . . . .. ... .... . . . ...... ... ... . .. . . .. .. ... . . 5 (4 cp) 
Flashers ... . .... . . . ..... . .... .. . . ...... .. . . . ... . .. . . . . 32 CP 
Stoplights ........ . ....... ..... . . . . . . . . . . .... . . 25 (32 cp) 
Reversing lights .. ... . . . . ... . ... .. ..... . .... . . .. .. ..... ..... . 15 (32 cp) 
License plate light . . .. . . . .... . . ... . . . . .... . .. ... .. .. ...... . 5 
Side ma·rker lamps .... . . . . .. . ... . . . . . . .. . . . . . . . .. . .... . . . .. . 5 
Interior lighting . .. . ... . . . . . .. . . .. . . . . ... ... .. . . .... . .. . . .. . . 10 
Glove compartment light . ......... . . . . .. . . .. .. .. ... . . . ..... . 2 
Engine and luggage compartments .. ...... . .. .. . . . ......... . 18 
Instrument lighting, combined instrument . . . ....... . . . ... . . .. . . 3 
Controi panel lighting . ...... . . . . . . . . . . ... . . .... . 1.2 
Lighting, heater controis, clock . . . ... .... . .. ... ..... . .. ..... . 2 
Warning lamp, instrument panel ... .. .. . .... . . . . .. . . . .. . . . . . 1.2 
Warning lamp, overdrive ... . . .. .. .... .. .. .. .. .. . .... . .... . . 1.2 
Warning lamp, el'ec. heated rear window . . . . . . . .. . . .. . ... . . . l.2 
Emergency warning f1ashers .. ..... . . ... . . . ... . . .. . .... . . . . . . 1.2 

FUSES Number 

Rated curren.t 16 A .. .. . .. ... . . .... . .. . .... .. . . ... .. ...... 2 
Rated current 8 A ... . . . ... .. . .. .... . . . ... . . .. . . . .. . ... . . . . 3 
Rated current 5 A . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Rated current 8 A (foglights) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

ELECTRICALLY HEATED REAR WINDOW 
Outpu~, at second position of switch ... Approx. 150 W 

INSTRUMENTS 
SPEEDOMETER GEARS 

Tyre 175 SR 15 

Gearbox 

I 
Final drive 
red. ratio 

M 400 3.73: l 
M 410 3.73: l 
BW 35 3.31 : l 
M 400 3.54: l 
M 410 3.54 : l 
BW 35 3.54 : l 

I 
Small S-gear 

I 
Larg·e S-gear 

Part No. I Teeth Part No. I Teeth 

380168 18 381033 6 
380754 18 380682 6 
380164 16 381033 6 
380166 17 381033 6 
380913 17 380682 6 
380166 17 381033 6 

Socket 

p 45 t 
P 14.5 s 
Ba 15 s 
Ba 15 s 
Ba 15 s 
Ba 15 s 
Ba 15 s 
SV 8.5 
Ba 15 s 
SV 8.5 
Ba 9 S 
SV 8.5 
W 2.2 d 
w 1.8 d 
Ba 7 s 
W l.8 d 
W 1.8 d 
W l.8 d 
W 1.8 d 

I 
Ratio 

3.00 : l 
3.00: l 
2.66: l 
2.83: l 
2.83: l 
2.83: l 

N umber 

2 
2 
2 
2 
4 
2 
2 
2 
4 
l 
l 
2 
2 
3 
l 
5 

I 
Error 

% 

+0.8 
+0.8 
+0.6 
+ 1.3 
+ 1.3 
+ l.3 

The percen,tage error ·in the above table is calculated for a rolling radius of 318 mm (12.5" ), which is the value 
of the figure establish-ed by AB Volvo far tyres at a vehicle speed of about 80 kmph {50 mph). 

Number of speedometer cable revolutions per km (mile) registered : 617 '(990). 
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POWER TRANSMISSION, REAR AXLE 

CLUTCH 
C1utch, type and size . . . . .. . .... .... ... . . . . ... .. . . ....... . 
Disc B 30 A . .. . . . ... . .. . ..... . .. . ... . . .. .. . .. .. .. . ... . . 

B 30 E, F .... . ............. . . .. ... . 
Clutch friction area, to~al, B 30 A .. 

B 30 E, F . " 
Release lever play, vehicle with left-hand steering .. .. . .. .. .. . 

GEARBOX 
M 400 

Reduction ratios : 

vehicle with right-hand steering ... ... .. . . 

l st speed ....... . . . . ... . .. . .. . . . . . ....... . . . ... . .... .. ... . 
2nd speed. . . . . . . . . .. . .. . .. .. . . . .. .... . . .. . .... . .. . . 
3rd spe,ed . . ... ... .. ... . . 
4th speed ... . .. . .. . . .. . 
Reverse ... . ...... . . .... . . 

Flange nut tightening torque 
Countershaft, end f1oa't . 
Lubricant .. ' .......... . . .. . . . . .. . . .. ........ . . .. . . . 

viscosity ... . . . . . . . . . . . .. ............ . . 
at continuous a'ir temper-ature b:elow 
-100 C (140 Fl ................ .. ...... . .. . 

Alternative I ubricant .... .... . . . . . . . . . . . . . . .. . . .. . 
viscosity, all year round 

Oil capacity 

M 410 (GEARBOX M 400 WITH OVER DRIVE) 
Reduction ratio, overdrive ............ . . . . .... . 
Oil pressure, direct drive ...... .. . . . ... . .. . . . . .... . 

overdrive .. . .. . . . . . . .. . . . .. . .. . 
Nut for driving flange .... . .... . ... . . ..... .. .... . . . 
Lubrioant, ... . .. . .. ... . .. . . . . . .. .. .... . .... . . 

viscosity ... . . .. . . . . . . . . ...... ... . ... . ....... .. .. . 
quaiity . ... ... ... .. . ... . . . .. . . . .. . ....... . ' .. 

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

AUTOMATIC TRANSMISSION 
Make and type .. . ...... .. ... . . .. . . .. . . . . .. . .. . . 
T ype designation, B 30 A .. .. .. .. . . . . ... . . . . .. . . . . . . . 

B 30 E, F ..... .. ... . .. .. ..... .. . . 
Colour of type plate, B 30 A 

Reduction ratios : 
1st gear . .. 
2n,d gear . 
3rd g·ear .... 

B 30 E, F 

Reverse ..... ... .. ... .. . . ... . .. .. ... .. .. . . " . 
Number of teeth, front sun gear .. . .... . .. . . .. .. . .. . 

rear sun gear ...... . ..... . ....... . .. . ... . 
planet gear, short .. . . ...... . ............ . 
planet gear, long .... . . .. . .. . .. . . . . . . .... . 
ring gear . ... ...... . . . . . . . . . ... .. .... .. . . 

Size of converter ..... . ........ ... . . ...... . . . ... . . . . . .. . .. .. . 
Torque raNo in converter .... .. . . . . . .. ... .... . . ...... ... .... . 
Normal stall speed, B 30 A .. .... .. .. . . . .. .. . .... . . .. . . . .. . . . 

B30E ..... ... ... . ...... . .. . . . ... ... . . . . 
B30F ....................... .. ... . .. . . . 

Weights: 
Gearbox 

Single, 2Y2", d ry-plate, diaphragm spring 
9" 
9Y2" 
460 cm2 (71.3 sqln) 
540 cm2 (83.7 sqin) 
4-5 mm (0.16-0.20") 
2.5-3.5 mm (0.10-0.14") 

3.54: l 
2.12: l 
1.34 : l 
l : l 
3.54: l 
110-140 Nm (80-101 Ibftj 
0.03-0.10 mm (0.0012-0.039") 
Gear oil 
SAE 90 

SAE 80 
Engine oil 
SAE 40 
approx. 0.6 dm 3 (l.1 Imp.pints= 1.3 US pints) 

0.797 : l 
Approx. 1.5 kp/cm 2 (21 psi) 
36-39 kp/cm2 (510-550 psi) 
110-140 Nm (80-101 IbH) 
Eng,ine oil 
SAE 30 or SAE 20 W-40 
Service ML or higher 
approx. 1.4 dm 3 (2.5 Imp.pints=3.0 US pints) 

Borg-Warne,r, type 35 
323 
319 
Light French blue 
Grass green 

2.39 : l .) 1.45 : l 
l : l X Converter ratios 

2.09: l 
32 
28 
16 
17 
67 
11 " (28 cm) 
2 :1-1 :1 
35.0 r/s (2100 r/m) 
38.3 r/s '(2300 r/m) 
36.7 r/s (2200 r/m) 
Ib . kg 

82 37.2 
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Converter case 
Converter ... ... .. . ... . . .... . .. . . . .. . . .. . 

Total, without fluid . .. .. .. . . . ... . . . .. . .. . . . . . .... . .... . 
Weight of fluid ... . . ... . . .. . . .. ... . . . . . ... . .. .. .... . . . . 

To~al, with fluid .. . . . .. .. . . . . .... . .. . .. . .. . . .... ..... .. . . 
Fluid, type . .... . .... .. .. . . .... . ... . . ... . . . ... . . . . . .. .. . 
Fluid capacity . . .......... . ...... . .. . . . . .. ... . . .... . 
Normal opemting temperature of fluid .. . ..... . . .. .. . . . 

Approximative shift speeds 

Engine I Throttle 

I 
1-2 

I 
2-3 

. position kmph I mph kmph I mph 

B 30 A Full throttle 50 31 90 56 
Kick-down 61 38 110 70 

B 30 E, F Full throttle 54 34 97 60 
Kick-down 65 40 125 78 

SPRINGS FOR CONTROL SYSTEM 

Spring 

7 
30 
119 
17 
136 

3.2 
13.6 
54.0 
7.7 
61.7 

Automatic Transmission Fluid, Type F 
8.2 dm3 (14 pints) 
approx. 110-115° C (212-240° Fl 

I 
3-2 

I 
3-1 

kmph I mph km ph I 
- - -
98 60 max49 
- - -

110 70 max 49 

Effective number 

mph 

-
30 
-
30 

Approximate length of t urns Wire diameter 
1-2 shift valve 27.8 mm 1.094" 
Primary regulator valve .... . . .. . . . . 74.7 mm 2.941 " 
Servo orifice controi valve . ... .. . .. . 25.5 mm 1.005" 
Modulator valve .. . .... . . 27.2 mm 1.069/1 
Seoondary regulator va·lve .. .... . . . 65.9 mm 2.593" 

40.4 mm 1.59" 
20.5 mm 0.801" 

2-3 shift valve (inner spring) 
Throttle valve (inner spring) .. .. . . . . 
ThroHle valve (outer spring) . ... . . . . 29.8---30.1 mm 1.174-1.185" 
Fast 3-2 shift check valve . . . ...... . 

TIGHTENING TORQUES 

Application 

16.5 mm 

T orque converter - drive plate ... .. ... . . . . . ..... . . . .... . . . 
Transmissi'on case - convert'er housing ........ . .. ... . . . . . .. . 
Extension housing - transmission case ..... . . . . . . . . .... . . . 
Oil pa,n - transmission case .... . .. ........... . . . .. .... .. . . . 
Front serY'o - transmission ca se ..... ... .... . .............. . 
Rear servo - transmission case .... . ...... . . ........ . . ...... . 
Pump adaptor - fron,t pump body ......... . ..... . .... . . ... . 

Slotted screws .... . .... . ... . .. . . . . . . ... . . . . . . ............ . 
Pump adaptor - transmission case .. . .... . . .. . ..... ...... . .. . 
Oil deflector flange - transmission case ........... . . . . . . . ... . 
Center support - transmission ca se . . .. .. .. .. . ... . .... . ... . . . 
Outer lever - manual valve shafit ...... . . . .. . .......... . ... . 
Preswre point ... . .. .... ..... . .. . . . . .. . . ..... ... . . . .. . . .. . 
Oil pan drain plug ................. . .. .. . . .. ... . .. . .... . . . . . 
Oil tube oollector - lower body ..... . ....... . ... .. ........ . 
Governor line plate - lower body . ...... . .......... . . . .. . .. . 
Lower body end pla,te - lower body .... ........ ... .. . .. . .. . 
Upper body end plate front or rear - upper body .. .. . ... .. . . 
Upper body - lower body . ...... ......... . ...... . ... . . .. .. . 
Valve bodies assembly - transmission case ..... . .. ... . ..... . 
Front pump strainer - lower body .............. . ... . . . . . .. . 
Downshift valve cam brocket - valve body .. . .. . ... ... . .. .. . 

Governor 

Governor body - retainer ... .. .. . .. .. . . .. ... . . ... . . . ...... . 
Cover pl'ate - gOY'emor body . ... . . . . .. . . ... ... . ....... . . . . 
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0.650" 

Nm 

35-41 
11-18 
41-76 
11-18 
11-18 
18-37 
24-30 
3-4 

11-26 
6-10 
14-25 
10-12 
6-7 

12-17 
2.5-3.5 
2.5-3.5 
2.5-3.5 
2.5-3.5 
2.5-3.5 

6-12 
2.5-3.5 
2.5-5 

6-7 
2.5-5.5 

131/2 
14 
17 
19 
18 
221/2 
28 
191/2 
16 

0.61 mm 
1.42 mm 
0.61 mm 
0.71 mm 
1.42 mm 
0.91 mm 
0.46 mm 
0.81 mm 
0.18 mm 

Lb.ft. 

25-30 
8-13 

30-55 
8-13 
8-13 

13-27 
17-22 
2-3 
8-18.5 
4-7 

10-18 
7-9 
4-5 
9-12 

1.7-2.5 
1.7-2.5 
1.7-2.5 
1.7-2.5 
1.7-2.5 
4.5-9 
1.7-2.5 
1.7-3.5 

4-5 
1.7-4.0 

0.024" 
0.056/1 
0.024" 
0.028" 
0.056/1 
0.036" 
0.018" 
0.032" 
0.001" 



Brake band adjustment 

Adjusting screw lockiing nut, rear servo - ca se 

Special threaded parts 

Start inhibitor switch locknut 
D'Ownshift valve cable adaptor - transmission case . .. .. .... . 
(oupling flang,e - driven shaft .. .. ..... . ...... . .......... . . . 
Nipp le for oil cooler conqection .... . . . .. . ........ .. ....... . 
Nut for nipple . . . . . . . . ......... . .... . ...... .. ... . ..... . 

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

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

universal joint . . ... ............... . . ... . ... . . . ... . 

REAR AXLE 
Rear axle, type 
Track 

FINAL DRIVE 

Type ...... .. .... . . .... .. .. . .. . .. . ..... . . ........ . ... .... . . 
Reduction ratio .. . . . .. . . .. . . .. . ...... . . . .. . ... . .. . . . . . . . . . . . 
Backlash ........... . ....... .. .. . ..... ............ . ........ . 
Pre-I'oading on pinion bearings, new bearings .. . . . . .. . .. . . . . . 

rlm-in bearings . . . . . ..... . . . . 
Pre-Ioading on differential bearings . ..... ... . .. .. .. . . . .. . . . . . 
Lubricant, type, without I.imited slip differentia.l ........... . . . 

with limite·d sllip differential . . .... . .. . ... .. . . 

viscosity, above _lO· ( (14· F) ... .. ..... ..... ... . . 
below _lO· ( (14 0 F) .. . . ......... . . . ... . 

Oil oapa6ty .... ........... . ... . 

TIGHTENING TORQUES 

Flange ..................... . .... . ..... . . ...... . .. . ..... .. . . 
Gaps . .. . . .... ..... .. . . . ....... . . . .. .. ........ ... .... . . . 
(rown wheel ... . ............ . ... . ..... . .... . .. . .. ... . .. .. . . 

BRAKES 
FRONT WHEEL BRAKES 
Type . ..... . 
Brake discs: 

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

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

Brake linings : 
Number per wheel . .. . ..... . ..... ... ..... . .. .. .. .... . .... . 
Thickness, new ... ... .. ... . . . ... .... . ... . ... ....... . . .. .. . 
EHective area ....... ... . .. . .. . . . . ... . . . . . . . . ..... .. .. .. . . 

2 

41-55 

6-8 
11-12 
48---69 
7-10 

14-17 

30-40 

4---6 
8-9 

35-50 
5-7 

10-12 

Tubular, divided, three universal joints, 
support be,arings 
Fi~ted with needle bearings 
Molybdenum disulphide chassis grease 
Subsequent adding not required 

Semi-fl.oating 
1350 mm (53.15") 

Spiral bevel (hypoid) 
3.31: 1,3.54 : l or 3.73: l 
0.13---0.20 mm (0.005---0.008") 
110-230 Ncm (9.55-20 Ibin) 
60-110 Ncm (5.21-9.55 Ibin) 
0.13---0.20 mm (0.005---0.008") 
Oil according to MIL-L-2105 B 
Oil according to MIL-L-2105 B, provided with 
additive for limited slip differential 
SAE90 
SAE80 
1.6 dm3 (2.8 Imp.pints=3,4 US pints) 

Nm 

280-300 
50-70 
65-90 

Disc brakes 

272.2 mm (lOT') 
24 mm (l") 
Min. 22.8 mm (0.9") 
Max. 0.10 mm (0.004") 

2 
10 mm (0.394") 
140 cm2 (21.7 sq in) 

Lbft 

200-220 
35-50 
45-65 

O: 13 



Wheel un it cyl inde rs: 
N umber per wheel 
Area per wheel . .. 

REAR WHEEL ,BRAKES 
Type ...... . 
Brake discs : 

Outside diameter 
Th ickness, new . .. . ..... ... ... ... . ..... .. . .. . . . . ..... . . 

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

Brake li ~ i ri gs: 
Number per whe·el ... . ..... . ........ .... ..... . ..... . . . . . . . 
Thickness, new . . . . . . . ... ..... . ... . . . . .. ...... .. .. . . .. . . 
Effedive area ...... . .... . ....... . . . .. . .. . . . . . . . .. ... .. . . 

Wheel unit cylinders : 
Number per wheel . .......... . .... . . . .. ........... . . .. .. . . 
Area per wheel .. ... . ... . ........... . .. .. . . .. . ... . .... ... . 

MASTER CYLINDER 
Nominal diameter. 
Bore ................ .... . .. . . . ..... . . ....... . . . .. .. . . . .. . . . 
Piston diameter ... . .... ... . . .... .. . . . . .. . . ........... . .. . . . . 

BRAKE LINE 
Outer diameter 

BRAKE VALVE 
Make ... 
Operating pressure 

POWER CYLINDER 
Make ..... 
Designation ... 

PARKING BRAKE 
Brake drum: 

Diameter ........ .. ....... . .... . . . . .. ...... . .... . . . ..... . 
Radial throw ... . . . . . .. . . . . . . . . . . . . . . . . ....... . . ... ..... . . 
Out-of-round 

Brake linings, effective area . ... ..... ... ... . . . .. . . . .... . .... . 

TIGHTENING TORQUES 
Attaching bolts, front brake caliper ... . ...... .. ...... . . .. . . 
Attaching bolts, rear brake wliper .... . .......... . . . . . . .. . . . 
Wheel nuJs .... . ...... . ..... . .... . . . . . . .. ... . .. . ..... . . 
Stop screw, master cylinder ...... . . .. . . . .. . . . . . . .... . ... . . . . . 
Atta,ching nuts, master cylinder . . ...... .. . . ..... . ...... . .... . 
Bleeder nipples .......... -....... . ......... . .... . .. .. ....... . 
Brake hoses ..... . ......... . ..... . . ..... . .............. .. . . . 
Warning valve, switch 
Brake pipes ............ . . . . . . . . . . . . . . . ... . . . . . . ..... . .. .. . . 

O: ,.( 

4 
40.68 cm2 (1 .63/1) 

Disc brakes 

295.5 mm (11.6") 
9.6 mm (0.378/1) 
8.4 mm (0.331") 
max. 0.15 mm (0 .006/1) 

2 
10 mm (0.394") 
105 cm2 (16.3 sqin) 

2 
22.66 cm2 (6.30 sqin) 

23.81 mm (0.94/1) 
Max. 23.92 mm (0.95/1) 
Min. 23.66 mm (0.93/1) 

3/16" 

Ate 
34±2 kp/cm 2 (484±28.4 ps i) 

Ate 
Bremsgerät T 51 

Max. 178.33 mm (7.0/1) 
Max. 0.15 mm {0.006/1) 
Max. 0.2 mm (0.008/1) 
175 cm2 (27 sqin) 

Nm 

90-100 
60-70 
100-1 40 
5-8 
12-15 
4-6 
16-20 
14-20 
11-15 

Lbft 

65-70 
45-50 
70-100 
3.6-5.8 
8.7-10.8 
3.0-4.0 
12-15 
10-15 
8-11 
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FRONT END AND STEERING GEAR 
WHEEL ALlGNMENT (UNLOADED VEHICLE) 
Caster . .. .......... ... . ..... .. . 
Camber ... ..... ..... ....... .. . 
King pin inclinati'on at a camber of 0° .. . .. . . ... . . . .. . .. . . . . 
Toe-im ...... . ............. .. 
Turning angles: 

alt a 20° tum of the outer wheel the inner wheel should be 
tumed 21.5° to 23.5°. 

Shims, thickness . 

POWER STEERING 
Steering wheel diameter . . . . . . . . . . . . . ... .. . . .. . .. .... . 
Number of turns from stop to stop in vehicle . . . . . . . . . . . . .. . . 
St'eering g'ear : 

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

Bearings for steering spindie : 
Needle diameter, part numbers 681358 ... . .. . . . ... . 

681357 
681356 
681355 .. . ..... ....... .. . .. 

Bearing sleeve, ext. diameter, alt. ....... . . ... .. . .. . . . . ... . 
Washer for axial bearings, thickness, alt. 

Gasket a't worm, thickness, alt. ... . . . . . .. . . . ... . ... . . ... .. . 
Balls, piston-worm, number 

diameter, alt .. . . . ... .... . . .... . .. . . . . . 

Washer for adjuster screw, thickness, alt. 

Power pump: 
Make and type .... . .. . .... . . . . . . . ... .. . .. . .... . . . 
Max. pressure .. . ...... . .......... .... ........ . . . .. . .. . 
Theoretical capaci'ty at 8.3 r/s (500 r/m) ..... .. . ... ... . .... . 
Min. capacity, 8.3 r/s (500 r/m) 50 kp/cm 2 (711 psi), 80° C (176 F) 
Regul'ated capacity .... . . . . . . . . . ... ... ... .... . . 

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

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

Oil changing quantity 

TIGHTENING TORQUES 
Attaching boH for upper controi arm shaft .. . . . ..... . ... ... . 
Nut for steering wheel .. . ....... . . . ... . .. . ..... . .. . . . ..... . . 
Nuts, engine mountings ........... . .... .. ... . ... .. .... . . . .. . 
Nuts, steering knuckle ..... . .......... . .... . . .. . . .... . . . .. .. . 
Bolts, upper con'trol arm bushes ... . .... . .. . . . .. ... . . . . . . . . . . 
Nuts, lower conitroi arm sh af t .... . .. . . ... ... . . .... . .. .... . . . 
Nut, upper ball joint . ........... . .... . .... . . . ........... . . . . 

+ l to +2 ° 
O to + 0.5° 
7.5° 
2 to 5 mm (0.08 to 0.20") 

0.15 mm (0.006") 
0.50 mm (0.020") 
1.0 mm (0.039" ) 
3.0 mm (0.118" ) 
6.0 mm (0.236") 

423 mm (16.6") 
3.7 

ZF, ball and nut 
15.7 : l 

1.992-1.994 mm (O.0784--0.0785" ) 
1.994-1.996 mm (0.0785--0.0786") 
1.996-1.998 mm (0.0786-0.0787") 
1.998-2.000 mm (0.0787--0.0788") 
28.0 and 28.15 mm '(1.102-1.108") 
1.9-2.4 mm (0.075--0.095") 
in steps of 0.1 mm (0.004") 
1.7 and 1.8 mm (0.067--0.071 ") 
23 
6.989 mm (0.2751 ") 
6.996 mm '(0.2754") 
7.000 mm (0.2756") 
7.008 mm (0.2759") 
7.012 mm (0.2761 ") 
2.15-2.45 mm (0.085--0.096") 
in steps of 0.05 mm (0.002") 

ZF, vane pump 
75±5 kp/cm 2 (1066±71 psi) 
6.65 dm3/m (12 Imp.pints= 14 US pints/minute) 
4.5 dm 3/m (8 Imp.pints=9.5 US pints/minute) 
5-8 dm3/m (9 Imp.pints= 10.5 US pints -14 Imp. 
pints= 17 US pimts/minute) 
Belt 
l : l 
Oil approved as "Automatic Transmission Fluid, 
Type A" or Dexron 
Approx. 1.2 dm3 (2.0 Imp.pints=2.5 US pints) 

Nm 

55-70 
30-40 
210-250 
70 
40-50 
55-70 
85-100 

lbft 

40-50 
20-30 
15-20 
50 
30-35 
40-50 
60-70 

O: 15 



Nut, lower ball joint 
Steering wheel nut 
Bolt, flange steering gear ... 
Mechanical steering gear : 

Bolt, upper cover ... . . .. . . .. .... .. . ... . ... .. .. .. ... . .. . 
Power steering gear: 

Bolt, valve housing 
Bolt, upper cover 
Nu't, adjuster screw ... 

Nu't, pitman arm ......... . .. .. . . . 
Alitaching nut, steering gear and idler arm bracket .... .. . . .. . . 
Locknut, tie-rod ............. . 
Nut, ball joint in steering rod and tie-rod ..... . . .. . . . 
Wheel stud nut . . . . . . ... . . . ... ... . . 
Nut for pitman a'rm 
Locknut for tie rod .. 

100-120 70-85 
28-40 20-30 
35--40 25--30 

17-21 12-15 

34 24 
31 22 
25 20 
170-200 120-145 
35--40 250-300 
75-90 55-65 
48-62 35--45 
100-140 70-100 
175--200 125-145 
75-90 55-65 

SUSPENSION, WHEELS 
SPRINGS 
FRONT SPRINGS 
Type .......... . . .. . ... ... .. . . . .. .. .. . . . . ..... ... .. . 
Wir·e diameter . . .. . ... . . 
Externai diameter . . . 
No. of eHective turns 
Test values: 

Loading for a compression of l cm (25/64") (measured with in 
a spring length of 185.5--205.5 mm (7%-8") . . .. ...... .. . . 
Length, fully compressed .................. . 
Leng,th, when loaded with 6230--6530 N (1370-1437 Ib) .. . . 

REAR SPRINGS 
Type ............ . . . . .. . . . .... . .. . . . .. . . . . .. . . . .... .. . . . . . . . 
Wire diameter ... . .... . .. . ............. .... . .. ... . ........ . 
E~ternal diame~er .. 
No. of effective tums 
Test values: 

Loading (for a compr·ession of l cm = 25/64") ......... . .. . 
Length, fully compressed 
Load/spring length . . 

SHOCK ABSORBERS 
Type ... 
Totall leng,th: 

front shock ab~orbers, compressed .. . . . ... . . .. . .. . . . . 
unloaded .... . .. . ... . ... . .. .. . 

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

WHEELS 
WHEEL RIMS 

unloade.d ...... . . . . ... ... . . ... . 

Designation . .... . ... . ... . . .. .. . . .. .. . . . .. .. .. . ..... .... .... . 
Type .. . .. . .. .. .. . .. .. .. .... . . . . .. . . . ..... .. . . . . ..... . . 
Radi·al throw .. ...... . . . . .... .. .... .. . . . .. .. . . .......... . . . 
Warp . . ... ... ........ . . .... . .. ....... . ... . . .. ... . .. . .... . 
Imbalance, complete wheel .. .. . 
Tightening torque for wheel nuts . 

O: 16 

Helical spring 
15.3 mm (0.60") 
125.3 mm (4.93") 
6.5 

619---659 N (136-145Ib.) 
max. 126 mm (5.0") 
195.5 mm (7.7") 

Helical spring 
12.1 mm {0.48") 
127.1 mm (5.0") 
8.9 

158.8-168.8 N (35-:.37 Ib.) 
max. 114.9 mm (4.52" ) 
2110-2250 N/297 mm (464-495 Ib ./11.7") 

Doubl,e-acting, hydraulic, teles·copic 

approx. 223 mm (8.78") 
approx. 340 mm (13.39") 
approx. 279 mm (10.98") 
approx. 443 mm (17.44") 

5.5 J X 15 L 
Disc 
max. 1.6 mm (0.063") 
max. 1.6 mm (0.063") 
0.09 Nm (7.8 Ibin ) 
100-140 Nm (72- 101 Ibft) 



TYRES 
Type ... .. . . .. .......... .. . . .. ... . . ... .. . . . . . . .. ........ . . 
Size .. .. . . .. .. .. . . . . .. . ... . . ... .. . .... . .. . . . . . ... . . . .. . . .. . . 

AIR CONDITIONING SYSTEM 
Refrige rant, type .. . . 
Compressor, Itype . . . 

number of cylinders 
max. speed .. . .. 
lubricating oil capacity 
lubricating oil , type ... ... . . . 

Compressor clutch, type 
Compressor belt size . ' 

TIGHTENING TORQUES 
Pulley on compressor . 
Oil plug on compressor 
Unions for refrigerant hoses 
Union for expansion valve 
Expansion valvepressure equa lizing pipe 

3 

Tubeless 
165 HR 15, 175 SR 15, 175 HR 15 

Freon 12 1(dichlorodifluoromethane) 
York A 209 
2 
100 r/s (6000 r/m) 
0.3 dm3 (0.6 pint) 
Refrigerant compressor oil e.g .: 
SUNISO 5, BP ENERGOL 
LPT 100, SHELL CLAVUS 33, 
TEXACO CAPPELLA E 500 
Electro-magnetic 
HC 50x1l38 

25--30 Nm 
5 Nm 
42 Nm 
42 Nm 
18 Nm 

(18-22 Ibft) 
(4 Ibft) 
(30Ibft) 
(30Ibft) 
(13Ibft) 

o 17 
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LU BRICATION 
Oll lEVEl CHECK ING 

AND CHANGING 

ENGINE 
The oil level is checked with the dipstick, see Fig. 1-14. 

With a new or reconditioned engine, the oil should be 

changed after the first 2500 km (l 500 miles). There

afta r the oil should be changed every 10000 km (6000 

miles), or at least twice a year, whichever comes first . 

The oil should be drained off immediately after the car 

has been driven and while the engine is still warm. 

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

the oil has run ou,t, check the washer and screw the 

plug tightly inta position again . Oil is added through 

the rocker arm casing af ter removing the filler cap. 

Oil with grade designatian API "For Service SD, SE 

and CC" is used for the eng1ine . The previous des,ig na

tian " For Service MS" can also be used . Concerning 

viscosity, select a muHigrade oil according to the 

following table : 

Temperature range 

SUMMER 

(above _12 0 C= + 10 0 F) 

WINTER 

(below _12 0 C= + 10 0 F) 

Viscosity 

20 W - 40 or 

20W - 50 

10W --30 

At very low temperature (below -18 0 C=Oo F) or 

when cold-startin.g difficul ties are anticipated, multi

grade oil SAE 5 W-20 is recommended. This oil should 

Fig. 1-1. Drain plug on sump 
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Fia . 1-2. Checking the o il level in centre spindle 

not be used when the temperature is continuouslly 

above 00 C (320 F). 

The quantity of oil changed is 5.2 dm3 (4.5 Imp.qts= 

5.5 US qts). The corresponding quantity when the oil 

filter is included is 6.0 dm 3 (5.3 Imp.qts = 6.,3 US qts). 

CARBURETORS 

Each time the engine oil is changed, the oil level in 

the center spindle of the carburetors should be 

checked to see that it reaches up to about 6 mm 

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

case, use Automatic Transmission Fluid for filling up. 

GEARBOX (WITH OUT OVERDRIVE) 
To check the oil level, remove the filler plug (l, Fig. 

1-3) and see whether the oil reaches up to the hale 

for the plug. 

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

oil should be changed and the gearbox flushed out 

after the first 2500 km (l 500 miles). The oil should 

subsequently be changed after every 40000 km 

(24000 miles). 

1 : l 
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Fig. 1-3. Gearbox 

1. Fi lI er pi ug 2. Drain plug 

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 l 

and 2 in Fig. 1-3. 

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

screwed tightly ba<Ck into position. The oil should 

reach up to 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. Alternatively engine oil with viscosity SAE 40 

can be used all the year round. 

The oil changing quantity is 0.6 dm3 {l.l Imp.pints=1.3 

US pints). 

GEARBOX WITH OVERDRIVE 
To oheck the oil level, remove the fi ll·er plug (l, Fig . 

1-3) and then check to see that the oil reaches up to 

the hol e for the plug. 

Fig. 1-4. Overdrive 

1 :2 

In the case of a new or reconditioned gearbox, the 

oil should be changed after the first 2500 km (l 500 

miles). The oil should subsequently be changed after 

every 40000 km (24000 miles). 

The oil should be drained off immediately after the 

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

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

1-3 as weH as the cover for the oil strainer, s'ee Fig. 

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

43 B. 

Re-fit the drain plugs and bolt on the cover securely. 

Fill with new oil. Fill slowly to enable the oil to run 

over into the overdrive. The oil should reach up to 

the filler hole (1, Fig. 1-3). Screw tight the filler plug. 

For a gearbox with overdrive, engine oil with visco

sit y SAE 30 is used all the year round. As an alterna

tive, multigrade oil SAE 20 W-40 can be used. The oil 

changing quantity is 1.4 dm 3 (2.5 Imp.pints-3.0 US 

pints). 

AUTOMATIC TRANSMISSION 
Normally oil changing only needs to be carried oul 

when the transmission is recondi,tioned. The oil level, 

on the other hand, should be checked after every 

10 000 km (6000 miles). 

The vehicle should stand level. Move the seledor 

lever to position Hp" and I,et the engine run a,t idling 

speed. Wipe off the dipstick wi th a nylon cloth, paper, 

etc. Do not use waste or fluff y rags. Insert the dipstick, 

pu ll it up and check the oil level. See Fig. l-S. NOTE_ 
There are different levels for a warm or cold trans-

VOLVO 
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Fig. 1-5. Checking the oil level 

1. Ma x. oil leve l, co ld trans miss ion 
2. Min. o il level , co ld tra nsmiss ion 
3. Max. oil leve l, warm tra nsmission 
4. Min. oil leve l, warm transmiss ion 

4 
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Fig . 1·6. Final drive 

1. Filler plug 2. Dra;n plug 
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mission. For a warm transmission, which is the case 

after driving 8-10 km (5--7 miles), the upper section 

applies '(3 and 4, Fig ., l-S). The lower section (l and 2, 

Fig. l-S) applies to a transmission. The text on the 

dipstick will also remind you of this. 

If necessary, fill up with oil until the level reaches 

the "Max" mark. Do not fill above this mark, as this 

can cause the transmission to become overheated. 

The difference between the "Min and Max" marks 

is about 0.5 dm3 (l pint). For topping-up, use Auto

matic Transmission Fluid, Type F, that is, a fluid meet

ing Ford specification H2C 33F. 

If frequ,ent fiHing up is found to be necessary, this 

indicates leakage which must be put right immedia

tely. 

FINAL DRIVE 
To check the oil level, remove the filler plug (l, Fig. 

1-6) and then cheå to ensur,e that the oil reaches up 

to the hole for the plug. 

With a new or reconditioned fiinal drive, the oil 

should be changed after the first 2500 km (l 500 

miles) . Oil changing should therefor,e be carried out 

onrly when. overhauliing ,is, being done. 

Oil chang ing shourd preferably be done immediately 

after the vehicle has been driven and while the oil is 

still warm. When draining the oil, remove the plugs 

marked l and 2 in Fig . 1-6. 

Clean the magnetic plug (2) weil. It is of great import

ance for the lifetime of the final drive that particles 

and othe r impurities accumulated during the running

in are removed . 

After the drain plug or cover has been re-fitted, fill 

with new oil. The oil should reach up to the filler 

hole ond the oil capacity is about 1.6 dm 3 (2.8 Imp. 

pints=3.4 US pints) . For changing the oil in the final 

drive oil which meets the requirements of the Ameri

can Military Standard MIL-L-2l05 B, SAE 90, is used. 

A final drive fitted with a limi'ted slip differential is fill

ed at the factory with a transmission oil which meets 

the requirements of the American Military Standard MIL

L-2l05B provided with an additive for final drives 

with limited slip differential. For subsequent topping-up 

and when changing, oil is according to MIL-L-2l05B 

having the above-mentioned additive. The oil level 

should be checked and the oil changed at the same 

inte'rvals and in the same way as for a final drive 

withou,t a limited slip differential. 

POWER STEERING 
CHECKING Oll lEVEL 

The oil level should be checked every 10000 km 

(6000 miles). First che,ck the leve l with the engine 

standing to check possihle oil loss. The oil level should 

then lie about 5--10 mm (5/8") above the level mark. 

If the level is lower than this, fill with oil with the 

engine standing to eliminate t,he risk of air being 

sucked in . Start the engine and re-check the oil level, 

whi-ch should now have fallen to the level mark, see 

Fig. 1-7. When the engine has stopped, the level should 

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

Oll CHANGING 

Normally the oil should be changed in connection 

with replacement of the power steering components, 

see Part 6 of this Servi,ce Manual. On this occasion, 

the filter in the oil container should also be ohanged. 

Fig. 1-7. Oil level 
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CHECKING BRAKE FLUID LEVEL 
This check can be made withou,t taking off the cap. 

(See Fig . 1-8.) If the check is carried out in connection 

with a visit to a workshop, the level should be attended 

to if it is lower than the "Max" ma,rk. Under no circum

stances may the level be below the "Min"mark. 

If necessary, top up with first-cl9sS brake fluid whkh 

meets the requirements according to SAE J 1703. Brake 

fluid with designation DOT 3 or DOT 4 can also be 

used. Clean the brake fluid container cap before 

removal, a,nd observe maximum cleanliness when filling 

with oil. Avoid spilling brake fluid on to the paintwork 

since' this will damage if. Check to make sure that the 

vent-hole in the cap is not blocked. 
Fig . 1-8. Brake fluid container 

INSTRUCTIONS FOR lUBRICATING 

DIS1RIIBUTOR 
After every 10000 km (6000 miles) the distributor 

should be lubricated. The distributor shaft should be 

lubricated by filling the oil cup (3, Fig. 1-9) with 

engine oil. After filling, close the cup. The surface (2) 

of the cam disc is lubricated with a thin coating of 

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

ignition advance mechanism is lubricated by pouring 

2-3 drops of light engine oil (SAE 10 W) on the wick 

(l) in the distributor shaft. 
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Fig. 1-9. Distributor 
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1. lubricoting wick 2. Com disc 3. Oil cup 

BALL JOINTS 
The upper and lower ball joints of the front end 

together with the ball joints of the tie rod and steer

ing rod are plastic-lined. Therefore, they do not re

quire lubricating and thus have no grease nipples. As 

the sealing is extremely important with regard to the 

service life of these ball joints, the rubber sea Is 

should be checked every 20000 km (12000 miles) to 

ensure that they are not damaged. If cracked or 

damaged, they should be replaced, see Part 6. When 

being fitted, the rubber seals shoul be filled with 

multipurpose grease (universal grease). 

BODY 

To avoid squeaking and unnecessary wear, the body 

should be lubricated as described below. Nos. 2, 8, 10 

and 11 of the lubricating scheme on the next page 

should be lubricated approx. every 10000 km (6000 

miles) and other parts of the body about once a 

year. Moreover, during winter the door and lugg

age compartment lid locks sh ou Id be lubricated with 

a suitable lock oil which would prevent them from 

freezing up. 



Fig. 1·10. Lubricating points on body 

No. Lubricating point Lubricant No. Lubricating point 

VOLVO 
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Lubricant 

Luggage compartment lid lock .. Oil 7 Bonnet (hood) hinges . . .. . .. . ... Oil 
Keyhole . . . . . . . . . . . . . . . .. Lock oil 8 Bonnet (hood) catch . . . .... ..... Paraffin wax 

2 Luggage compartmenit lid hinges Oil 9 Door hinges .. . . .. ... . .. .. .. ... Grease 
3 Outer sliding surface of door 

lock ...... . ....... . 
4 Striker plate 
5 Keyholes 
6 Ventilation window catch and 

hinges ..... 

Fig. 1-11. Hinges 

1. Hinges, grease 
2. Door stop, paraffi n wax 
3. Hinges, grease 

Paraffin wax 
See Fig. 1-12 
Lock oil 

Oil 

10 Door stops ......... . .. . ... . .... Paraffin wax 
11 Window winders ......... . . . ... Oil and gr-ease 

Locks .. , ........ . ...... . .. Silicon grease 
(Accessible after door upholstery 
panels have been removed.) 

12 Front seat slide rails and ca~ches Paraffin wax 
ond oil 

"OlVC 
102965 

Fig. 1-12. Striker plate Fig.1-13. Door lock with guide plate 

Apply paraffin wax Inn e r sliding surfaces, spring and pin are 
lubricated with molybdenum disulphide grease 
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CHECKS WHEN FILLlNG TANK 
The following should be carried out when filling the 

tan k 

l. Check to make sur·e thot the oil level in the 

engine is between the "Max" and "Min" marks on 

the dipstick (see Fig . 1-14). 

2. Without removing the cap, check that the level in 

the brake fluid container is ahove the "Min" mark 

(see Fig . 1-15). 

3. Check that the coolant level is between the "Max" 

and. "Min" marks on the expansion tank (see Fig. 

1-16). 

4. Check that the fluid container for the windscreen 

washer is filled (see Fig. 1-17). 

Fig . 1-15. Brake fluid container Fig. 1-16. Expansion tank 

The following should be carried out every other week 

l. Check that the eleo~rolyte leve-I in the battery is 

about 5 mm (3/16") above the plate (Fig. 1-18). 

If necessary fill with distilled water. Also check 

that the baUery and battery terminals are secure. 

2. Check to make sure tha-t the pressure in the tyres 

correspond to the foNowing values : 

Air pressure cold tyres, 
kp/cm2 (psi) 

1-3 persons 
Fully lodaded 

Front 

1.9 (27) 
2.0 (28) 

Rear 

1.9 (27) 
2.4 (34) 

For long-distance driving at high speed, the pressure 
must be increased by 0.3 kp/cm2 (4.3 psi). However, 
total pressure must not exceed 2.5 kp/cm2 (36 psi). 
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Fig . 1-14. Oil dipstick 
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Fig. 1-17. Windshield fluid container 

Fig . 1-18. Battery 
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Special tools are' preceded by 999 or SYO 

(e.g. 9992837 or SYO 2837) 
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Fig.2-1. Tools for engine 

2814 

2903 

999 (SYO) 
1426 Drift for fitting pilot bearing in flywheel (crankshaft) 
1867 Drift for removing and fitting bush in rocker arm con-

necting rod 
2250 Puller for camshaft gear 
2408 Press toa I for fitting camshaft gear 
2424 Grip tool for removing and fitting valve toppets 
2435 Dowel pin (2) for fitting cylinder head 
2814 Puller for polygon hub 
2815 Press too I for fitting crankshaft drive and polygon hub 
2816 Drift for fitting crankshaft oil sealon engine front end 
2817 Drift for fitting crankshaft oil sealon engine rear end 
2818 Drift for removing va lve guide 
2819 Drift for fitting valve guide 
2822 Puller for crankshaft drive 
2823 Ring for fitting standard piston 
2898 Spanner for re-tightening cylinder head bolts 
2903 Spanner for removing oil cleaner 
2906 Fan belt tensioning tool 
4090 Puller for crankshaft pilot bearing 

28 15 2816 

29 O 6 4090 
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Fig. 2-2. Tools for removing engine 
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999 (SVO) 999 (SVO) 

2 2 

2810 Beam for lifting oul and installing engine. 
Used logeIher wilh lools SVO 2811 and SVO 2812. 

2811 Lifling lug for allaching lifting beam 2810 or 2727 in 
engine fronl end 

2812 Lifling arm for allaching lifting beam 2810 in rear end 
of engine (for B 30 E/F altered acc. lo separale work· 
shop bulletin) 

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

5006 Tool for lifting engine fronl or rear end to remove oil 
sump and gearbox resp. 

Fig . 2·3 . Engine sland 

999 (SVO) 
2520 Sland. Used logeIher wilh 1001 2820 
2820 Fi xl ure for mounling engine on sland 2520 



GROUP 20 

GENERAL 
DESCRI PTION 

The B 30 engine (Figs. 2-4, 2-5, 2-8 and 2-10) is an in

line six-cylinder, water-cooled overhead-valve unit. The 

seven-bearing crankshaft has a flywheel damper 

mounted on its front end. The engine is also fitted with 

an ~ir preheater and has posit,ive crankcase ventila

hon. The fan is of the slip-coupling type. 

The B 30 A is provided with two horizontal carburetors 

as weil as an exhaust emission controi system which 

produces cleaner exhaust gases. 

Fig. 2-4. Engine B 30 A viewed from left 
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Fig. 2-6. Output and torque curves B 30 A (D IN) 

The B 30 E is equipped with an electronic fuel injection 

system and oil cooler for the engine oil. 

The B 30 F has the same injection system as the B 30 E 

but has lower compression and output and no oil coo

ler. 

The output figures for the engines are given in the 

Figs. 2-6, 2-9 and 2-11. 

Fig . 2-5. Engine B 30 A viewed from right 

Fig. 2-7. Engine compartment 
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Fig . 2-8. Engine B 30 E viewed from left 
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Fig.2-9_ Output and torque curves, B 30 E (DIN) 

Fi g . 2-10. Engine B 30 E vi ewed from right 
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Fig. 2-11. Output and torque curves, B 30 F (SAE J 245) 

REPAI R I NSTRUCTIONS 

REMOVING ENGINE, B 30 A 
1. On vehicles with manual gearbox: Remove the 

gear lever. 

2. Disconneot the ground lead from the battery. 

Empty the coolan'f. 

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

4. Disconnect ~he hose for the expansion tank as weil 

as the lower radiator hose from the radiator. 

Remove the upper radiator hose from the engine. 

With automatic transmission : Remove the lines 

for the oil cooler. 

Remove finally the radiator and fan shroud. 

5. Remove the distributor cap and the ignition leads 

from the spark plugs. Remove the electric cable 

from the distributor. Disconnect the ignition coil 

and place it to the one side. 

2:4 

6. Disconnect the fuel hose from the pump and plug 

the hose. Remove the electric cables from the 

starter motor. 

7. Remove the air cleaner cover and lift it forwards 

toge'ther with the attached hoses. Remove the 

electric cables from the alternator and also the 

~emperature and oil pressure teii-tale units. 

8. Remove the prehe,ating plate and the attaching 

nuts for the exhaust manifold flange. 

9. Remove the cable from the controi shaft lever. 

(With automatic transmission: Remove also the 

throHle cable .) Remove the linkages and bracket, 

also the controi shaft. Remove the choke wire from 

the carburetor and the vacuum hose for the brake 

servo from the manifoid. Disconnect the water 

hoses for the heate r element from the engine. 



Fig. 2·12. Lifting out engine with lifting tool 2810 
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10. Fit lifting lug 2811 to the front end of the engine 

as shown in Fig . 2-13 and lifting arm 2812 on the 

engine rear end as shown in Fig. 2-14. Prop up 

under the vehicle. 

11. Remove the lower nuts from the engine front 

mountings. Fit the engine lifting unit with lifting 

beam 2810 and move the block runner to the 

rear end of the lifting beam, see Fig. 2-12. (Use a 

nut puller for this adjustment.) 

12. Remove the propeller shaft from the gearbox. 

Disconnect the ground cable from the engine. With 

automatic transmission: Remove the ground cable 

for the start inhibitor contact. With manual gear

box: Disconnect the electric cables from the gear

box 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. With manual gearbox: Remove the clutch wire pin 

from the lever and the clutch wire sleeve from the 

clutch casing. 

With automatic transmission: Remove the controi 

rod from the lever for the selector lever. 

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

the same time the engine rear end by adjust.ing the 

block unit on the lifting beam. Pull the engine for

wards across the front member raising it at the 

same time. Leveiout the engine and gearbox and 

puU the entire assembly forwards. 

INSTALLlNG ENGINE, B 30 A 
1. Fit lifting lug 2811 and arm 2812. Install the engine 

in position with the help of lifting beam 2810. 

Observe ! Make sure that the exhaust pipe does not 

come into contact with the oil filter. 

Fig. 2·13. Lifting lug 2811 on engine front end 
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2. Fit the bracket and rubber block on the gearbox. 

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

point 7 below.l Fit the gearbox member. 

3. Fit the ground cable. (With manual gearbox : Fit 

the electric cables for the ove.rdrive and gearbox. 

With automatic transmission : Connect the ground 

cable to the start inhibitor contact.) 

Install the speedometer hose as weil as the pro

peller shaft. 

4. Remove the lifting beam and lifting lugs from the 

engine. Fit the nuts for the engine front mountings. 

5. Secure the exhaust manifold together with gasket 

and fit the preheating plate. 

6. With manual gearbox: Fil the clutch wire sleeve 

and connect the wire to the lever. Adjust the clutch 

according to Part 4 (41 l. 

With automatic transmission : Fit the controi rod to 

the lever for the se lector lever. 

7. Fit the clamp for the exhaust manifoid. Tighten the 

bolts for the engine rear mountiings. Lower the ve

hicle. 

Fig. 2·14. Lifting arm 2812 on rear end of engine 
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Fig.2-15. Fitting suppo rt 2813 with cylinder head removed 

8. Connect the water hoses fo r the heater unit. Install 

the electric cables to the temperature and oil pres

sure tell-tale un its as weil as the alternator. 

9. Connect the vacuum hose. Fit the throttle controi 

shaft and the cable . (For automatic transmission, 

throttle cable.) Fitthe choke wire as weil the air 

c/eaner 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. 

11. Fit the ignition coil, the distributor cap and the 

ignition leads as weil as the electric cables. 

12. Fit the radiator and connect the radiator hoses and 

hose for the expansion tank. With automatic trans

mission : Connect the lines for th e oil cooleL Fill 

with coolant and check the engine oi!. 

13. Fit the bonnet (hood) and connect the battery lead . 

Fit the gear lever. Check function and for leakage. 

REMOVING ENGINE, B 30 E, B 30 F 
1. On vehicl.e with manual gearbox: Remove the 

gear lever. 

2. Remove the bonnet (hood) and then the battery. 

Drain out the coolant. 

3. Remove the ai r c/eaner. 

4. Remove the con~tacts for the following : Cold start 

valve, throttle switch, temperature sensor for 

coolant and injectors_ 

Disconnect the cable harness from ils atrochment 

to the distribution pipe and place it on the cow!. 

5. Remove the electric cable's from the oil pressure 

and temperature sensors. 

6. Remove the following from the inlet duct : Pressure 

sensor hose, vacuum hose for ignition distributor, 

hose for power brake and crankease ventilation 

hose which comes from the o il trap. 

7. Remove the throttle cable from the contml arm 

2:6 
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Fig. 2-16. Lifting engine, B 30 E/F 

and the brocket on the inle~ duct. (On vehic/es 

with automatic transmission also the throttle cable .) 

8. Remove the electric cables from the alternator. 

9. Remove the electric cables from the ignition coil 

and remove the coi!. 

10. Remove the contaet from the impulse contact on 

the ignition distributor and the electric cables from 

the starter mot,or. 

11 . Disconnect the battery lead from the c/amp and 

place it on the battery sheif. 

12. On vehic/es with aulomatic transmission: Divide 

the cable harness for the start inhibitor contact in 

the joining piece at the left side member. 

13. Remove the vacuum hose from the ignition 

distributor. 

14. Remove the hoses for the fuel pipes in the joint on 

the left side member. 

15. Remove the braekets for the fuel pipes from the 

left engine attachment and the cylinder head . 

16. Remove the hose for the cold start valve from the 

distribution pipe. 

17. Remove the injectors with distribution pipe and fuel 

hoses. Fit masking caps and protection plugs_ 

18. Remove the hoses for the heater element from the 

engine. 

19. With automatic transmission : Remove the· attaching 

bolts for the c/amp on the transmission oil filling 

pipe. 

20. Remove the wa'ter return pipe and place it down 

against the oil filter. 

21. With automatic transmission: Divide the o il cool

ing hoses for the transmission in the joint under 

the pulley. 

22. Remove the radiator hoses from the radiator. 

23. Remove the radiator, fan shroud and fan . 

24. Lift out the water return pipe. 

25. Remove the power pump for the steering gear and 

place it on the wheel housing. 



26. Fit lifting lug 2811 tO' the frQnt end Qf the engine 

and arm 2812 tO' the rear Qf the engine (see Figs. 

2-13 and 2-14). (NQte that 2812 shQuld be prQvided 

with a recess as described in a separate wQrkshQP 

bulletin.) 

PrQP up under the vehicle. 

27. RemQve the nvts fQr the frQnt engine mQuntings 

alsQ the nut fQr the frQnt exhaust pipe flange. 

28. Place lifting beam 2810 in an engine hQist 

and place the beam eyelets in the lifting lugs. 

Adjust the blQck and tackle tO' its rear PQsitiQn and 

nöist tO' Qff-IQad the engine. 

29. RemQve, frQm underneath the vehicle, the nuts fQr 

the exhaust pipe flange alsQ the clamp at the gear

bQx. 

30. RemQve the grQund lead frQm the engine. With 

manual gearbQx: RemQve the electric cables frQm 

the gearbQx and Qverdrive. With autQmatic trans

missiQn: RemQve the grQund lead frQm the start 

inhibitQr CQntact. 

31. RemQve the member and the rear engine attach

ment. RemQve the prQpeller shaft frQm the gear

bQx. 

32. RemQve the speedQmeter cable frQm the gearbQx. 

With manual gearbQx: RemQve the clutch wire pin 

frQm the lever and the clutch wire sleeve frQm the 

clutch casing. 

With autQmatic transmissiQn: RemQve the cQntrQI 

rQd frQm the lever fQr the selectQr lever. 

33. Raise the engine by means Qf the hQist, adjust the 

blQck and tack le and lift Qut the engine. 

INSTALLlNG ENGINE, B 30 E, B 30 F 

6 

l . Fit lifting lug 2811 tO' the frQnt Qf the engine and 

lifting lug 2812 tO' the rear end Qf the engine. 

Fit lifting beam 2810 and hQist the engine intQ 

PQsitiQn by means Qf the engine hQist. 

2. Adjust ~he blQck and tackle tO' the rear PQsitiQn. 

Raise the hQist until the clutch casing tQuches the 

tunnel. 

3. Vehicle with manual gearbQx: Fit the clutch wire 

sleeve and CQnnect the wire tO' the lever. 

Vehicle with autQmatic transmissiQn : Fit the cQntrQI 

rQd tO' the lever fQr the selectQr lever. 

CQnnect the speedQmeter hQse. Fit the prQpeller 

shaft. 

4. Fit the rear engine mQunting lQQse tO' the gearbQx. 

Place the Qther bQlts in PQsitiQn and tighten the 

member tO' the bQdy. 

5. RemQve the engine hQist. Fit the exhaust pipe tO' 

the manifQld and the exhaust pipe clamp tO' the 

gearbQx. Secure the rear engine mQunting. 

6. CQnnect the grQund lead between engine and 

bQdy : 

With manual gearbQx : CQnnect the electric cables 

tO' the gearbQx and Qverdrive. 

With autQmatic transmissiQn : CQnnect the grQund 

cable tO' the start inhibitQr CQntact. 

7. Fit the nuts fQr the frQnt engine mQunting blQcks. 

8. LQwer the vehicle and remQve the lifting lugs. 

9. Fit the PQwer pump. 

10. With autQmatic transmissiQn: Fit the clamp fQr the 

Qil filling pipe tO' the transmissiQn. 

11 . Fit the wafer return pipe and CQnnect the hQses 

te engine and pipa. 

12. Fit the fan, radiatQr and fan shrQud. CQnnect the 

radiatQr hQses. 

With autQmatic transmissiQn: CQnnect pipes and 

hQses tO' the Qil cQQler. 

13. Place the injectQrs in PQsitiQn and fit them with 

the distributiQn pipe and fuel hQses. 

14. Fi,t the brackets fQr the fuel pipes Qn the cylinder 

head and engine mQunting and CQnnect the fuel 

pipes tQgether in the jQint at the left side member. 

15. CQnnect the vacuum hQse fQr the ignitiQn distri

butQr. 

16. With autQmatic transmissiQn: CQnnect the cable 

harness tO' the start inhibitQr CQntact. 

17. Fit the clamp fQr the battery lead tO' the starter 

motQr. CQnnect the electric cables tO' the starter 

motQr and fQr the triggering CQntact Qn the ign itiQn 

distributQr. 

18. Fit the ignitiQn CQil and CQnnect the electric cables 

fQr it. CQnnect the alternatQr cables. 

19. Fit the acceleratQr cable and fQr vehicles with autQ

matic transmissiQn alsQ the thrQttle cable. 

20. CQnnect the hQses fQr the Qil trap, PQwer brake 

cylinder, ignitiQn distributQr and pressure senSQr 

tO' the inlet duct. 

21. CQnnect the electric cables tO' the temperature and 

Qil pressure senSQrs. 

22. Place the cable harness Qn the brackets fQr the 

distributiQn pipe. CQnnect the CQntacts tO' the in

jectQrs, temperature senSQr fQr cQQlant, thrQttle 

valve switch and CQld start valve. 

23. Fit the air cleaner. 

24. Check and fill with Qil, alsQ cQQlant. 

25. Fit the battery and engine bQnnet (hQQd). 

26. With manual gearbQx: Fit the gear lever. 

27. Carry Qut functiQn and leakage check. 

OILSUMP 
Because much time can be spared by being able tO' 

remQve the Qil sump withQut lifting Qut the eng ine 
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Fig. 2.17. Lifling 1001 5006 

. . 
when· doing certain types of work on the engine, the 

following working method has been evolved : 

REMOVING 

l . Place lifting tool 5006 as shown in Fig . 2·17. Hook 

the lift hook round the alternator tensioning bar, 

next to the engine block. Raise the front end of 

the engine to off·load the engine mountings. 

Remove the oil dipstick. 

2. Jack up the vehicle under the front attachments. 

Drain off the engine oi/. Remove the lower nuts 

for the engine mountings. 

3. Place a workshop jack under the front axle 

2:8 

member. Remove the rear bolts of the front axle 

member and fit instead two auxiliary bolts (UNe 

1/2· 13 x 114). Remove the front bolts for the front 

axle member. Lower and remove the jack so that 

the front axle member hangs on the auxiliary bolts. 

4. Remove the re inforcing bracket (at the flywheel 

casing) . Unscrew the bolts for the oil sump and lift 

down the sump. 

5. Remove the old gasket and clean the contact sur· 

faces of the cylinder block and oil sump. 

INSTALLING 

l . Place the oil sump and gasket in posit.ion and re· 

fit the bolts. Tighten securely the drain plug. 

2. Place the reinforcing brocket in position and 

tighten all the bolts by hand. Then tighten securely 

first the bolts for the flywheel casing and then 

those for the cylinder block. 

3. Raise the front axle member and tighten securely 

the front bol,ts. Remove the auxiliary bolts, fit and 

tighten the rear bolts. 

4. Fit the nuts for the engine mountings. 

5. Lower the vehicle. Remove the lifting too/. 

6. Fill with oil and inse,rt the oil dipstick. 

7. Start 'the engine and check for leakage. 



GROUP 21 

ENGINE 
DESCRI PTION 

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

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

cylinder bores, which are surrounded by cooling 

jackets, are machined directly in the block. The oilways 

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

is of the full-flow type, is directly alttached to the right

hand side of the block. 

CYLINDER HEAD AND VALVES 
The cylinder head (37) is secured to the block by means 

of bolts. All the combustion chambers are machined 

throughout and have separate inlet and exhaust ports, 

one for each valve. 

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

suspended in the cylinder head, are made of special 

steel and are carried in replaceable guides. The valve 

stems are chromed. 

The valve collet is provided with three lands and the 

valve with corresponding g ro ove s, which hold the 

valve but also make suitable rotation possible. (Comp

are with Fig. 2-28.) The valves are provided with valve 

guide rubber seais, which are mounted on the guides. 

Viewed in order from the fronT, the valves are placed: 

intake, exhaust, and so on. 

The cooling jackets are designed so that the air around 

the spark plugs is also cooled. Water distribution is by 

means of a pipe, the wafer being directed towards the 

warmest parts of the engine. 

The difference in compression between the various 

engines is due to the cylinder heads having different 

heights and the gaskets different thicknesses (see 

"Specifications"). 

. CRANKSHAFT AND BEARINGS 
The crankshaft is made of steel and has ground, case

hardened bearing journals. It is carried in seven main 

bearings, the rear flange bearing of which also func

tions as a pilot bearing axially. There are drilled oil

ways in the crankshaft for the lubricating oil. 

A gear mounted on ~he front of the crankshaft drives 

the timing gears through a splined joint. The crank

shaft end projecting from the gear wheel has a poly

gon profile. Mounted on this pin is the polygon hub 

for the flywheel damper. 
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Both the ma in -bearing and the big-end bearing she Ils, 

which are replaceable, consist of a steel backing with 

indium-plate lead-bronze bearing metal. Bo~h front 

and rear crankshaft oil sea Is are rubber-lip type seals 

with a metal fra me. 

CAMSHAFT AND VALVE TAPPETS 
The camshaft (61) is made of special-alloy cast Iron 

and has case-hardened cams. It is driven from the 

crankshaft through a gear train which has a ratio of 

l :2. The camshaft is carried in four bearings, all of 

which have the same diameter. Camshaft axial loca

tion is maintained by means of a bronze axial washer 

locared 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, block 

above the camshaft and transfer movement to the 

valves by means of push rods and rocker arms. There 

are no inspection covers for the valve tappets since 

these are accessible after the cylinder head has been 

removed. 

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

steel and are provided with a precision-machined bush 

which acts as a bearing for the gudgeon pin. The big

end bearing shelIs are precision-manufactured and are 

replaceable. 

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

compression rings and one oil scraper ring . The upper 

compression ring is chromed in order to reduce 

cylinder wear. 

The gudgeon pin (59) has a floating fi,t in both the 

piston and connecting rod. The axial movement of the 

gudgeon pin is limited by circlips in the gudgeon 

pin hole. 

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

hub is jointed to the crankshaft by means of a polygon 

join~ . The flywheel mass is journalled on the hub 

through a rubber suspension. The graduation for the 

ignition seltting is marked on the flywheel damper. 
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INTAKE AND EXHAUST MANIFOLDS 
On the B 30 A engine the intake and exhaust manifoids, 

the material of which is of nodular iron, are cast onto 

a branch pipe. They have been designed with a view 

to the exhaust emission controi system, with preheating 

chamber wherein the tempewture of the fuel-air mix

ture is raised by the heat from the exhaust ports. 

A spring-Ioaded throMle (secondary throttle, 10) is to 

be found in each of the intakes. 

Tbe inlet duct for the, B 30 E/F engines is of light-alloy 

and des i.g~ed for electronic fuel injedion. 

The exhaust pipes consist of !wo separate ca st iron 

pipes each of which serves three cylinders. 

POSITIVE CRANKCASE VENTILATION 
This arrangement prevents crankcase gases from being 

released into the atmosphere. Instead, they are sucked 

into the engine ·through the intake manifold and take 

part in the combustion process. The residues are blown 

out through the exhaust pipe together with other 

combustion residues. 

Be1ween the oil trap (6, 2-18) and the intake manifold 

there is a hose (3). H is connected to the intake mani

fold by means of a calibrated nipple (1). This nipple 

sh ou Id be c1eaned every 40000 km (24000 miles). On 

vehicles for U.S.A. the nipple shou ld be c1eaned every 

20000 km (12000 miles). Between the rocker arm casing 

and air c1eaner there is a hose (2) connected for the 

fresh-air supply. At the connection to the rocker arm 

casing there is a fia me arrester (4), which consists of 

a metal filter. The partiat vacuum which arises in the 

intake manifold when the engine is driven, brings 

about apartial vacuum in the crankcase through the 

hose (3). 

Fresh air is supplied to the rocker arm casing through 

the air cleaner via the hose 1(2). A plate in the rocker 

arm casing (see Fig. 2-18) ensures that the fresh air 

circulates sufficiently in order to mix with the crank

ca se gases. 

As the fresh air supply passes through the carburetor 

air c1eaner, impurities are prevented from getNng into 

the engine. Where there is a high or medium degree 

of partia i vacuum in the crankcase (intake manifoid), 

which happens during idling and when operating 

under a light load, the system functions as described 

above. When the partiai vacuum in the crankcase is 

less than tha't in the air c1eaner, which occurs at fu ll 

load and/or with large flow 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 go both ways, partly 1hrough the 

hose (3) and partly through the air c1eaner and 

carburetor to the intake manifoid. In this way, the 

crankcase ventilation system can deal with relatively 

large q ua ntities of crankcase gases witho ut any escap

ing into the atmosphere. 
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Fig . 2·18. Positive crankease ventilatian 

1. Nippl e 4. Flame a rrester 
2. Hose fo r fres h a ir suppl y 5. Plate 
3. Hose fo r cra nkcase gases 6. O il trap 
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REPAIR INSTRUCTIONS 

Fig.2-19. Engine on sland 

DISASSEMBLlNG ENGINE 

VOLVO 
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After the engine has been lifted out from the vehicle, 

disassembling is carried out as follows: (Instructions 

for the individual components are given under the 

separate headings concerned.) 

l . Place the engine on stand 2520 with fixture 2820. 

See Fig. 2-19. Check to make sure the oil has been 

drained off. 

2. Remove the starter motor and reinforcing plate 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 and oil filf.er. 

Remove the manifoIds with carburetors. Take off 

the cylinder head. Remove the valve tappets with 

tool 2424, see Fig. 2-20. 

4. Remove the timing gear casing and the timing 

gears. Concerning the tool.s for this purpose, see 

under the heading "Replacing timing gears". 

Remove the camshaft and then the oil nozzle. 

5. Decarbonize the top of the cylinders. Remove the 

oil sump, rear sealing flange, oil pump and con

necting rods with pistons. Replace the caps cor

rectly on the respective connecting rods. 

6. Invert and turn the engine. Remove the crankshaft. 

Place the caps correctly in their respective posi

tions. 

CLEANING 
After disassembling, wash the parts thoroughly. Parts 

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

ing tank with a caustic soda solution. Light-a"oy parts 

can, however, be damaged by caustic soda so that 

Fig. 2-20. Removing valve lappet 
VOLVO 
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they should preferably be cleaned with white spirit. 

Pistons and bearing she"s must never be washed in 

caustic soda. Rinse the parts with warm water and 

blow them dry with compressed air af ter washing . 

Clean the oilways with particular thoroughness. A" 

sealing plugs at the oilway openings in the cylinder 

block must be removed during the cleaning process. 

ASSEMBLlNG ENGINE 
When assembling the engine, fo"ow the instructions 

for the components ClGncerned. Check the marking of 

the bearings according to Fig. 2-21. The main bearings 

are marked 1-7, and the big-end bearings 1-6, count

ing from the front. 

Fig. 2-21. Marking mai n and big-end bearings 
l. Moin beoring No. l 2. Big-end beoring No. l 

3. Moin beoring No.2 
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Fig. 2-22. Tightening sequence for cylinder head bolts 
To be tightened in three stages 

1st stage, 40 Nm (29 Iblt) 2nd stage, 80 Nm (58 I bit). 
3rd stage, 90 Nm (65 Ibft) 

14 
Y2'?s'i' 

Check thai all parts are clean and lubricate sliding 

surfaces with oil before assembling . Always use new 

gaskets, split pins and lock washers. No adhesive 

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 rings, which 

seal radially, are made of special rubber with very 

close tolerances. Only genuine Volvo parts should be 

used. Fil1ting is facilitated by coating ,the rings with 

soapy water. Slip the rings on the pipes and then press 

them into their correct positions before finally tighten

ing the attaching screws. The oil pump flange should 

lie f1ush against ,the cylinder block before tightening. 

Crankshaft seals at the fron't and rear ends respectively 

are installed according to the instructions given on 

page 2 : 18. 

When reconditioning, replace the connecting rod, bolts 

and nuts with new ones. 

The reinforcing bracket at the f1ywheel casing is fitted 

according to point 2 "Installling" 0.1) page 2 : 8. 

The cylinder head is fitted with the help of dowels 

2435. The bolts must be tightened in a certain se

quence, see Fig . 2-22, to avoid unnecessary stresses. 

Fig . 2-23. Oil hole in cylinder head 
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Fig. 2_24. Rear end of engine 

1. Dowel pin 6. Sea ling ring 
2. Core plug 7. Crankshalt 
3. Sealing flange 8. Plug 
4. Circlip 9. Dowel pin 
5. Pilot bearing 

The bolts should be tightened in two stages and final

tightened af ter running the engine warm. Check that 

the oil hole (Fig. 2-23) for lubricating the rocker arms 

is not blocked. 

The pilot bearing (5, Fig . 2-24) should be lubricated 

before fitting with heat-resistant ball bearing grease. 

The bearing and protecting washer are held in posi

tion by a circlip (4). 

The most important bol.ts and nuts should be tightened 

with a torque wrench, see " Tightening Torques" in the 

"Specifications". 

VALVE GRINDING AND DECARBONIZING 

REMOVING CYLINDER HEAD, B 30 A 

1. Drain off the coolant from the radiator and 

cylinder block. 

2. Remove the choke wire and all the hoses from the 

intake manifoid, carburetors and air cleaner cas

ing . Remove the throttle cable from the contral 

shaft. Remove the link rods and bracket also the 

controi shaft. 

3. Remove the heat controi valve hose from the 

engine. Remove the upper radiator hose. 

4. Take off the ignition leads from the spark plugs 

and the electric cable from the temperature tell

tal.e. 

5. Unscrew the preheating plate from the exhaust 

manifold as weil as the nuts for the exhaust mani

fold f1ange. 

6. Remove the tensioning bar of the alternator from 

the cylinder head. 

7. Remove the rocker arm casing and the rocker arm 

shaft. Lift out the push rods. Unscrew the bolts for 

the cylinder head and li/it off the head. Remove 

the manifold from the cylinder head. 



8. Recondition the valve system according to the de

scription given under 1he heading " Cylinder head 

and valves". 

FITTING CYLINDER HEAD, B 30 A 

l. Check to make sure that the cylinder head and 

block as weil as the pistons and cylinder liners are 

clean . 

Check that the oilway (Fig. 2-23) for the rocker arm 

mechanism is clean on the tappet side. In the 

' cylinder head the oil goes up through the bolt hole, 

between the bolt and the wall cavity and then 

through an oblique drilling to the attaching bolt 

for the rocker arm shaft and finally up the shaft. 

Mount the manifold onto the cylinder head. Place 

the cylinder head gasket and cylinder head in 

position with the le-ttering "TOP" facing upwards. 

(Wide edge faces upwards.) Dowel pins 2435 

can be suitably used for ,this purpose. Oil the boHs. 

Tighten them a l st and 2nd stage according to the 

tightening sequence given in Fig. 2-22. 

2. Fit the push rods in posi,tion and mount the rocker 

arm mechanism. Adjust the valve clearance, 0.55-

0.60 mm (0.022-0.024"), for both the exhaust and 

intake valves. Note that these are not the final 

values for the clearance. 

3. Fit the alternator tensioning bar to the cylinder 

head. 

4. Fit the nuts for the exhaust manifold flange and 

also the preheating pl,ate. 

5. Fit the throttle controi and choke wire, a lso con

neet all hoses to the intake manifold and car

buretors. Fit the air cleaner cover with hoses. 

6. Conneet the ignition leads and eleetric cable for 

the temperatu re tell -tale . 

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

upper radiator hose. Fill with coolant. 

8. Drive the vehide for about 10 minutes. Check 

function and also for leakage. Fill if necessary with 

coo lant. 

9. Final-tighten the cylinder head bolts in the proper 

sequence, to 90 Nm (65 Ibft). Use spanner 2898. 

10. Check and adjust the valve clearance to 0.50-0.55 

mm (0.020- 0.022"). Fit the rocker arm casing and 

the hoses. 

i l. Test-run the vehicle and check the engine·s per

formance. 

REMOVING CYLINDER HEAD, B 30 E, B 30 F 

l. Remove the lower radiator hose and drain off the 

coo lant. 

2. Disconnect the battery lead from the battery and 

the attachment ~o the cylinder head. 

Fig. 2·25. Re-lighlening cylinder head bolls 

3. Remove the air cleaner. 

4. Remove the following from the inlet duct: Pressure 

sensor hose, for power brake and crankcase ventila

tion as weil as the vacuum hose for the ignition 

distributor. 

5. Remove tr:e contacts for the ~hrottle valve switch, 

cold start valve, thermal timer contact, temperature 

sensor for coolant and injectiors. 

Remove the cable harness. 

6. Remove the temperature sensor for the coolant. 

7. Remove the throttle cable from the controi shaft. 

Remove the link rod and the controi bracket from 

the in let duct. 

8. Remove the flange bolts for the exhaust manifoid. 

9. Remove the fuel hoses from the distribut,ion pipe. 

10. Remove the upper radiator hose. Remove the ten

sioning iron for the alternator from the cylinder 

head. 

11 . Remove the ignition cables from the spark plugs. 

Remove the hose to the car heater from the heat 

centroi valve. 

12. Remove the rocker arm cover and take out the 

rocker arm mechanism and the push rods. 

13. Remove the bolts for the cylinder head and take 

off the head. Remove the inlet and exhaust pipes 

from the cylinder head. 

14. Remove the cylinder head gasket, the flange 

gaskets and the sealing rings for the water pump. 

Clean the contaat surfaces. 

15. Recondition the va lve system according to the de

scription given under the heading "Cylinder head 

and valves". 

FITTING CYLINDER HEAD, B 30 E, B 30 F 

l. Fit the inlet and exhaust pipes to the cylinder head. 

2. Place the cylinder head gasket in position with 

"TOP" facing upwards. (Wide edge faces upwards.) 

Place the sealing rings for the water pump in posi

tion. Fit dowels 2435. 
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3. Check that the oil hole (Fig . 2-23) in the cylinder 

head fo r the rocker arm mechanism is not blocked. 

4. Place the cylinder head in position. Fit the bolts 

and remove the doweis. The cylinder head bolts 

should be tightened in three stages, ls~ stage: 40 

Nm (29 Ibft), 2nd stage: 80 Nm (58 Ibft) and the 

third stage, 90 Nm (65 Ibft) after running the 

engine warm according to point 17. The bolts 

should be tightened in the sequence shown in Fig. 

2-22. 

5. 'Fi t 'the push rods and rocker arm mechanism. 

6. Adju; t 'the valves to a dearance of 0.55--0.60 mm 

(0.022-0.024"). Note that these values are not final. 

7. Fit the rocker arm cover. 

8. Install the spark plugs and connect up the ignition 

cables. 

Fit the hose to the hea'ter controi valve. 

9. Connec~ the battery lead tö ~he attachment on the 

cylinder head. Fit the fuel hoses to the distribution 

pipe. Conneot up the radiator hose. 

10. Fit the tensioning iron for the alternator and check 

the tension on the fan belt. 

11 . Place the gaskets in position and connect the ex

haust pipe to the manifoid. 

12. Place the cable harness in position and connect it 

to the cables for the injectors, temperature sensor 

for coolant, thermal timer contact, cold start, valve 

and throttle valve switch. 

13. Fit the contac~ for the coolant temperature sensor. 

14. Connect the hoses for the ignition distributor, 

crankease ventilation, brake servo and pressure 

sensor to the inlet duct. 

15. Fit the controi braeket and the controi to the inlet 

duct. Fit the link rod and the throttle cable. 

16. Fit the air deaner, connect the battery lead to the 

ba'ttery. Fill with coolant. 

17. Start the engine and carry out a funcf.ion check. 

Run the engine for 10 minutes (preferably under 

load). 

18. Remove the air deaner and rocker arm cover. 

lY. Tighten the cylinder head bolts in the proper order 

to 90 Nm (65 Ibft). Use spanner 2898 for this pur

pose. 

20. Check and if necessary adjust the valve dearance 

to 0.50-0.55 mm (0.020-0.022"). Fit the rocker arm 

cover and the air deaner. Carry out a function 

check. 

CYLINDER HEAD AND VALVES 
DISASSEMBLlNG 

l. Remove the valve springs by first compressing them 

with valvepliers ctnd then by removing the valve 

collets, after which the pliers are released. Place 
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Fig. 2·26. Va/ve seat width A= 2 mm (0.08") 

the valves in order in a valve rack. Remove the 

valve guide sea Is. 

2. Measure the dearance between the stem and the 

guide. The dearance with a new va lve must not 

exceed 0.15 mm (0.006"). Also check that the va lves 

are not excessively wo rn . See "Specifications" 

under the head ings "Valve System" and "Wear 

Tolerances". 

CLEANING 

With rotating brushes dean the valves, the combustion 

chambers and the oilways of carbon and combuSition 

deposits. 

GRINDING VALVES ANrD VALVE SEATS 

l. Grind the va lves in a machine after they have 

been deaned. Fit new valves if the old ones are 

excessively worn. 

2. Grind the valve seats. Use an electrically driven 

grinder or a hand milling cutter. A pilot spindle 

mu~t be carefully fitted before work is started and 

any worn guides must be replaced with new ones. 

The seat soould be ground until a good sea ling 

surface is obtained. The angle is 45° and the width 

of the sealing surface is approx. 2 mm (0.08"), see 

"A", Fig . 2-26. If the sealing surface is too wide 

af ter 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 sealing surface with a thin layer of 

fine grinding paste and lap in the valves against 

their seats. 

Then dean the valves and seats and check that 

good sealing is obtained. 

REPLACING VALVE GUIDES 

l. Press out the old guides with tool 2818. 

2, Press in the new guides using drift 2819, which 

gives the correct pressing-in depth. See Fig. 2-27. 



.. 

SVD 2818 

SVD 2819 

Fig. 2-27. Replacing valve guides 
A= 17.5 mm (0.689") 
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3. Check that the guides are free from burr and that 

the va lves move easily in them. 

ASSEMBLlNG 

l . Check that the parts are in good condition and 

clean them. Test the springs to ensure that they 

maintain the values given in the "Specifications". 

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

seal, spring, washer and coHet. 

REPLACING ROCKER ARM BUSHES AND 

GRINDING ROCKER ARMS 

l. If wear amounts to 0.1 mm (0.004") rep lace the 

rocker arm bush. Use tool 1867 for pressing 

the bush out and in, see Fig . 2-29. Then ream the 

bush with a suitable rea mer until an accurate fit 

on the shaft is obtained. The hole in the bush 

should coincide wi·th the hole in the rocker arm. 

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

arm in a special machine. 

ADJUSTING VALVE CLEARANCE 

The valve clearance can be adjusted satisfactorily 

with the engine swi'tched off, irrespective of whether 

the engine is cold or warm. The clearance is the same 

for both the inlet and exhaust valve. When adjusting, 

use two feeler gauges, one "Go" 0.50 mm (0.020") thick 

and the o~her "No-Go" 0.55 mm (0.022") thick. The 

clearance is adjusted so tha't the thinnest gauge can 

be inserted easily while the thicker one must not enter. 
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Fig . 2-28. Valve collet and valve guide seal 

l. Metal ring 3. Washer 
2. Rubber sea l 4. Va lve collet 

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

(the compression stroke), valves Nos. l, 2, 3, 6, 7 and 

10 (counted from the front) are adjusted, and with the 

piston in No. 6 cylinder at top dead center, valves 

Nos. 4, 5, 8,9, 11 and 12. 

CYLINDER BLOCK 
MEASURING CYLINDER BORES 

The cylinder bores are measured with a special diar 

indicator. Measuring should be carried out just below 

2 48 43 

Fig . 2-29 . Replacing bush in rocker arm 
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Fig. 2-30. Marking on pistans and cylinder block 

the top edge of the bore only in the transverse direc

tion of the engine. 

A letter is stamped on each cylinder bore indicating 

the classification of the bore and piston (only on 

standard mode Is) . 

PISTONS, PISTON RINGS AND 
GUDGEON PINS 
MEASURING PISTONS 

The pistons are measured with a micrometer at right 

angles to the gudgeon pinhole 12 mm (OA7") from the 

lower edge on the piston marked 71/14 on the crown 

face. 

FIT OF PISTONS IN CYLINDERS 

The piston fit in the respective cylinders is tested 

without the piston rings being fitted. The clearance at 

right angl.es to the gudgeon pin hole is measured with 

a feeler gauge 1/2" wide and 0.05 mm (0.0020") thick 

attached to a spring balance. The force applied should 

be l N (2.2 Ib). This gives the average value for piston 

clearance. When the above-mentioned force is applied, 

the piston clearance obtained is equal to the ~hickness 

of the feeler gauge used. Feeler gauges which are 

0.04 mm (0.00l6") or 0.06 mm (0.0024") thick can, the re

fore, also be used. The test is carried out at several 

different depths. 

Standard bore cylinders have a letter stamped on 

which shows the dimensions, and the pis~ons concerned 

should be marked with the same letter. 

PISTON RING FIT 

In a new or re-bored cylinder 

l. Push down the piston rings one after another in 
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Fig . 2-31. Filling piston 
1. Fitting ring 2823 

the cylinder bore. Use a reversed piston to ensure 

that the rings come into the correct position. 

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

gap should be OAQ-{).55 mm (0.0l6-D.022"). If 

necessary, the gap can be increased with the help 

of a special file . 

3. Check the piston rings in their respective grooves 

by rolling them in the groove. Also measure the 

clearance at a few poin~s. See "Specifications" for 

the proper measurements. 

In a worn cylinder bore 

When checking the fit In a worn cylinder bore, the 

rings must be checked at the bottom dead center posi

tion where the diameter of the bore is smallest. 

ASSEMBLlNG AND FITTINrG PISTON AND 
CONNECTING ROD 

Wr.en assembling, make sure that the piston is turned 

correctly so that the slot on top of the piston faces 

forwards as shown in Fig. 2-30. If ~he piston is turned 

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

number marking on the connecting rod should be 

turned to face away from the camshaft side. The gud

geon pin is then fitted, the circlip placed in position 

and the piston rings fitted. 



Fig. 2-32. Replacing bush in connecting rod 
1. Drift 1867 

Use pistan ring grips when titting the rings. The upper 

ring an each pistan is chramed. Place the bearing shelIs 

in pasitian. 

Turn the rings sa that the gaps da nat came directly 

under ane anather. Then lubricate the pistan and bea r

ing surfaces. 

Use fi,tting ring 2823, see Fig . 2-31, when fifting 

the pistan in the cylinder bare. Tighten the cannecting 

rod balts with a tarque wrench, see "Specificatians" 

far the carrect tightening ta rque. 

GUDGEON PINS 

The gudgean pins are available in aversize 0.05 mm 

(0.002") larger than the standard diameter 22.00 mm 

(0.866"). If the gudgean pin hale in the pistan is warn 

sa much that an aversize is necessary, the hale shauld 

first be reamed aut ta the carrect measurement. Use 

areamer htted with a pilot guide and anly take small 

cuts at a time. 

The fit is carrect when the gudgean pin can be 

pushed thraugh the hale by hand with light resistance. 

CONNECTING RODS 
REPLACING BUSHES 

If the ald bush in a cannecting rod is warn, press it 

out by using drift 1867 and press in a new bush 

with the same taal, see Fig . 2-32. Make sure that the 

lubricating hales index with the hales in the cannecting 

rad. Then ream the bush ta the carrect fit. The gudgean 

pin shauld slide thraugh the hale under light thumb 

pressure withaut any noticeable laaseness. 

Fig. 2-33. Bearing journal 

STRAIGHTENJNG 
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Befare being fitted, the cannecting rad should be 

checked far straightness, twist and any S-distartian. 

Straighten them if necessary. Nuts and balts shauld 

be replaced with new anes when recanditianing is 

being carried aut. 

CRANKSHAFT 
After the crankshaft has been cleaned, its jaurnals 

must be measured with amicrameter. Measuring 

shauld be carried aut aseverai paints raund the 

circumference and along the langitudinai axis af each 

jaurnaI. Out-af-raundness on the main bearing jaurnai 

shauld not exceed 0.05 mm (0.002"), and 0.07 mm 

(0.003") an the big-end bearing jaurnais. 

T aper shauld not exceed 0.05 mm (0.002") an any af 

the jaurnais. 

If the values abtained are clase ta a r exceed the wear 

limit mentioned abave, the crankshaH shauld be 

graund ta undersize. Suitable bearing shelIs are avail

able in five undersizes. The measurements cancerned 

are ta be faund in the "Specificatians". 

Check that the crankshaft is straight ta within 0.05 mm 

(0.002") by using a dial gauge .. The crankshaft is plac

ed an twa V-blacks and a dial gauge placed against 

the center bearing jaurnai afte r which the crankshaft 

is ratated. If necessary, straighten the crankshaft in a 

press. 
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GRINDING CRANKSHAFT 

Before the crankshaft is ground, check to ensure that 

it is straight, this being done as described above . 

Grinding is carried out in a special machine whereby 

the main bearing journals and the big-end bearing 

journals are ground to identical measurements. These 

measurements, which are given in the "Specifications", 

must be carefully followed in order to ensure correct 

clearance with ready-machined bearing shelIs. 

On no account must the bearing shelIs be shaved or 

the bearing caps filed . 

The fille s ' at the ends of the journals should have a 

radius of 2.0-2.5 mm (0.080-0.100") on all journals, 

see Fig. 2-33. The width measurement (A) for the pilot 

bearing depends on the size of the journals and should 

be ground in order ro obtain the correct measurement. 

After grinding has been completed, all the bu rr should 

be carefully removed fro m the oilway openings and 

all the journals lapped with a fine grinding paste to 

the finest possible surface finish. The crankshaft shou ld 

then be washed. All the oilways should be cleaned 

with particula r thoroughness in order to remove any 

metal chippings and grinding residue. 

BEARING SHELLS 

In addition to standard sizes, bearing shelIs are avail

able in undersizes of 0.010" and 0.020", The rear mai n 

bearing she lIs are provided with flanges and have a 

larger width relative to their size . If the crankshaft has 

been ground to the correct measurement, the right 

bearing clearance is automatically obtained when the 

bearing shell concerned is fi'tted. The bearing shelIs 

must not be shaved and the caps must never be filed 

in order to obtain a closer bearing fit . 

The bolts should be tightened with a torque wrench, 

see "Specifications" for the tightening torque. 

GRINDING FLYWHEEL 
If the wear surface of the flywheel is uneven or burnt, 

the surface can be ground in a saddle-mounted grind

ing machine . Not more than 0.75 mm (0.03") of the 

original thickness must be ground off. 

PILOT BEARING FOR CLUTCH SHAFT 
The pilot bearing circlip and protecting washer are 

removed, and the pilot bearing pulled out with tool 

4090 and checked after having been washed in 

white spirit. If the bearing is worn, it should be re

placed with a new one. Be.fore fitting, pack the bearing 

with heat-resistant ball bearing grease . The bearing is 

fifted with drift 1426, after which the protecting washer 

and circlip are fitted . 
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SYO 817 

Fig. 2-34. Fitting oil seal 

REPLACING CRANKSHAFT REAR OIL SEAL 
l. Af ter having removed the gearbox, clutch and 

flywheel from the engine, remove the two bolts 

for the o il sump in the sealing flange . Slacke n one 

of the two bolts on each side so that oil sump 

presure on the sealing flange will not be so great. 

Remove the sealing flange . 

2. Press out the seal with the help of ,the drift for tool 

2817. Use a suitable cushion for the sealing flange 

to prevent it from being damaged . 

3. Press in the sealing ring with tool 2817, see. Fig. 

2-34. 

NOTE. First inspect the wea r surface of the crank

shaft. 

The sealing ring can be fitted in three positions 

with tool 2817, see Fig. 2-38. With a new 

crankshaft or a crankshaft with approved wear 

surface, fit the seal in its outer position (fully 

screwed in center bol·t). With the wear mark on 

the crankshaft, fi,t the crankshaft with the center 

bolt screwed out a couple of turns or completely. 

Fig. 2-35. Fitting sealing fla nge 
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Fig. 2-36. Removing polygon hub 
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4. Fit the sealing flange, its sealing surface being weil 

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

ring .) The sealing flange should be mounfed on 

the crankshaft carefully, see Fig. 2-35. Use your 

finger to fit on the sealing lip. 

REPlACING Oll SEAl IN TIMING 
GEARCASING 

l . Empty the coolant from the system and remove 

the radiator and radiator gril le. 

2. Release the fan belt. Unscrew the bolts for the 

pul ley and the flywheel damper and remove the 

bolts. 

3. Remove the center bolt and take off the polygon 

hub with puller 2814, see Fig. 2-36. {First check 

to see whether it is possible to pull off the polygon 

hub by hand.) 

Fig. 2-37. Fitting oil seal 
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Fig . 2-38. Center spindle position on 2816 

4. Remove the oil seal. Lubricate the sealing lip on 

the new seal and fit the seal with drift 28M, see 

Fig. 2-37. 

NaTE. First inspect the wear surface of the 

polygon hub. The oil seal can be fitted in three 

positions with tool 2816. With a new polygon 

hub, the center bolt of the tool should be screwed 

in fully, see Fig. 2-38. In this position, the seal will 

be fitted in its outer position (position l). With a 

wear mark on the polygon hub, fit the seal in 

position 2 (11,4 turns of center bolt screwed out). 

With two wear marks on the hub, fit the sealing 

in position 3 (center bolt screwed out fully). With 

three wear marks, the po lygon hub should be re

placed with a new one. 

5. Fit the polygon hub with tool 2815, see Fig . 

2-39. Before fitting, the sliding surfaces of the 

polygon hub should be greased. Note the marking, 

that is, the center punch marks on the crankshaft 

end and polygon hub. Fit the center bolt and 

tighten it to torque of 70-80 Nm (50--57 Ibft). 

6. Fit the flywheel damper a nd pul ley. Since the bolt 

holes are not located symmetrical ly, fitting can 

only be done in one position. 

Fig. 2-39. Fitting polygon hub 
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Fig. 2-40. Removing camshaft gear 
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7. Fit the fan belt. The pulley belt should be tensioned 

according to the instructions given in Group 26 

"Tensioning pulley belt". 

Fi~ the radiator. 

REPLACING TIMING GEARS 
l. Empty the coolant from the system and remove 

the radiator and radiator grille. Remove the fan 

belt and fan . 

2. Carry out ope'rations 2-3 from the previous sec

tion. 

3. Remove the timing casing. Slacken a couple of 

bolts extra for the oil sump and observe due care 

that the sump gaske.t is not damaged. 

4. Remove the camshaft nut and pull off the cam

sh af t gear with puller 2250, see Fig . 2-40. 

SYO 2822 

Fig. 2-41. Removing crankshaft gear 
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Fig. 2_42. Fitting crankshaft gear 
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5. Pull off the crankshaft gear with puller 2822, see 

Fig. 2-41. 

Screw out the oil nozzle, blow it clean and re-fit it, 

see Fig . 2-44. The gears are lubricated from this 

nozzle. 

6. Re-fit the crankshaft gear with tool 2815, see Fig . 

2-42. 

7. Re-fit the camshaft gear with tool SYO 2408, see 

Fig . 2-43. Both gear wheels should take up the 

correct position relative to each other, see Fig. 

2-44. When the timing gear drive markings are 

opposite each other, then the piston for No. 6 

cylinder is at top dead center, firing position. Do 

not press the camshaft backwards so that the seal

ing washer at the rear end loosens. Fit the nut and 

tighten it to a torque of130-l50 Nm {94-l08 Ibft). 

The measuring values for the tooth flank clearance 

and the camshaft ax le clearance, which is deter-

Fig. 2-43. Fitting camshaft gear 
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3 2 
Fig. 2-44. Markings on timing gears 

1. Oi l nozzle 2. Markin gs 3. Dowe l pins 
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mined by the spacing ring behind the camshaff 

gear, are given in the "Specificat.ions". 

8. Re-fit the timing gear casing with gasket. The t.im

ing gear casing is located in position by means of 

the dowel pin . Carry out operations 5-7 from the 

previous section . 

POSITIVE CRANKCASE VENTILATION 
OVERHAUL 

At intervals of 40000 km (24000 miles), the nipple (l, 

Fig . 2-18), t he hoses and flame guard (4) shou ld be 

removed and c1eaned . At the same time check the 

hoses and rep l'ace those in poor condition . For u..S.A. 

vehicles, the interval is 20000 km (12000 miles). 
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GROUP 22 

LUBRICATING SYSTEM 
DESCRI PTION 

The engine has a force-feed lubricating system, see 

Fig. 2-45. Pressure is provided by a gear pump driven 

from the camshaft and fitted under the crankshaft in 

the sump. The gear pump forces oil past the relief 

valve, whkh is also fitted on the pump, through the 

Fig. 2·45. Lubricatian syslem 

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

Oll PUMP, RELIEF VAlVE 
The oil pump, see Fig. 2-46, is of the gear type and is 

driven through a 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 attaching bolts for the 

pump are tightened. At each end of the pipe there 

are sealing rings made of special rubber. The relief 

valve is fitted directly on the pump and consists of a 

spring-Ioaded ball. The ball has a cylindrical guide 

with a stop at the end posit,ion and, therefore, 

operates flexibly. Even at idling speed there is a certain 

amount of overflow, so that the oil pressure is then 

relatively low. 
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oil filter and then th rough oilways out to the various 

lubricating points. All the oil supplied in the lubricating 

points, therefore, first passes through the oil filter. 

The B 30 E engine is fitted with an o il cooler. 

Oll FilTER 
The oil filter (see Fig. 2-47), which is manufactured as 

a single unit complete with element" is of the full-flow 

type and is screwed directly onto the cylinder block. 

The oil which is fed out to the various lubricating 

points in the engine 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-pass the element if resistance to flow should be

come excessive. When replacing the filter, discard 

the old one completely and Ht the new one. 
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1. Drive shaft 
2.-I?ump body 
3. Bu.hes 
4. Driving gear 
5. Caver 

Oll COOlER 

7 6 

Fig. 2-46. Oil pump 

6. S!rainer 
7. Re!ainer clip 
8. Driven gear 
9. Spring for relief valve 

10. Valve ball 
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The B 30 E engine is fitted with an oil cooler for the 

engine oil. (For EEC market also B 30 A and F.) 

The oil cooler (Fig. 2-48) is fitted between the oil filter 

and the cylinder block and consists of an inner section 

for the oil which is surrounded by a cooling jacket. 

The engine coolant is led through the cooling jacket. 

On its way to the oil filter, the oil passes through the 

cooler and some of the heat in the oil is conducted 

away by the coolant. The coolant can not pass the 

shortest way from the inlet (l) to the outlet (3) but is 

forced to go zig-zag and round the coole r as shown 

by the blue arrows in the Fig . (2-48). A number of rub

ber seals (4) force the fluid to go in this direction. 

The discs (2) are cooled by the coolant and divide a 

plate into 'two sections which is linked to the disc 

periphery. The oil enters the first section, nearest the 

engine block (see red arrows), is pressed along the 

discs inrto the other sections and along its discs. From 

there ir continues into the oil filter. 

2 3 4 

Fig_ 2-47_ Oil filter 

1. Overflow valve 4. Nipple 
2. Elemen! 5. Gasket 
3. Body 6. Cylinder black 

Fig. 2-48. Oil cooler 

1. Coolan! inle! .. 4. Rubber seal 

5 6 
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2. Discs 5. Drain plug for coolont 
3. Coolan! oullel 
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REPAIR INSTRUCTIONS 

REPLACING OIL FILTER 
Tagether with the element and relief valve, the o il 

filter (see Fig. 2-47) is screwed as a complete unit anta 

a nipple fitted in the cylinde r block. 

The filter should be replaced after every 10000 km 

(6000 miles), when the old filter is discarded. 

l. Remove the old filter w ith the help of chain tongs, 

2903,' see Fig . 2-50. 

2. Coat the rubber gasket (l, Fig . 2-49) of the new 

filter with oil and make sure that the contact su r

face for ,the oil filter is free from dirt. By smearing 

it with oil, the gasket slides inta better contact with 

the sealing surface. Screw on the filte r by hand 

until it just touches the cylinder block. 

3. Continue to screw on the oil filte r a furthe r half 

turn by hand. Cha in tongs must not be use d for 

fiHing. Start the engine and check that there is no 

leakage at the join't. Fill up with oil if necessary. 
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Fig . 2·49. Oil filter ready far fitting 
1. Gasket (oiled) 2. Filter 

Fig. 2-50. Removing o il fi lter 

REPLACING OIL COOLER 
l . Drain off the engine coolant by removing the plug 

in the o il cooler. 

2. Disconnect the clips and the coolant connection on 

the o il eooler. Remove the oil filter. 

3. Unscrew the nut on the nipple for the oil cooler, 

and pull off the cooler. 

4. Fit ,the oil cooler with a new rubber ring to the 

connection against the engine block. The O-ring 

against the cylinde r block should be replaced. The 

O-ring should be inserted into the groove on the 

oil coo ler befo re re-fitting. Coat the groove with 

a thin layer of adhesive whieh is resistant to oil 

up to temperatures of 140° C (280°F), for example, 

Pliobond 20. With the nut tightened to a torque 

of 10 Nm '(7 Ibft), check that the cooler makes good 

contaet with the cylinder block all round. The nut 

is finally tightened to a torque of 30-35 Nm 

(23-25 Ibft). 

5. Fit the oil filter and connect the coolant pipe. 

6. Fil! up with coolant and, if necessary, also engine 

oi!. 

7. Start the engine and check for leakage. 

If the nipple for the cooler has been replaced, the 

new one should be tightened to a torque of 45-

55 Nm (33-40 Ibft) . 

OIL PUMP AND RELIEF VALVE 
After the pump has been disassembled and c1eaned, 

check that all the parts are in good condition. Test the 

relief valve spring (2, Fig. 2-51), see "Specifications" 

for the values concerned. 

Check that the tooth flank c1earance is 0.15- 0.35 mm 

(0.006-0.014"), see Fig. 2-53. 

Measure the end float, 0.02-0.10 mm (0.0008-0.0040"), 

with a feeler gauge and a new cover or the old one 

if not noticeably worn. If the bushes or shaft are worn, 

replace them with new ones. Note that the driving 

shaft with gear is replaced as a single unit. The new 

bushes should be reamed after pressing in with a 

remaer provided with a pilot guide. 

The sealing rings at the ends of the delivery pipe are 

made of special rubber and are manufactured to very 

c10se tolerances, see Fig. 2-54. Use only genuine Volvo 

parts. The delivery pipe must be c1amped into its 

correct position first in the oil pump and then the oil 

pump and pipe together c1amped against the block. 

The pump eonneeting flange should lie f1ush against 



Fig. 2-51. OH pump 

1. Pump body 
2. Spring for relief 

valve 

3. Gear 
4. Valve ball 
5. Hale for oil pipe 
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the block before being tightened. Before fitting the 

rubber rings on the pipe, apply soapy water since 

this enables the pipe to take up its position more 

eosily. Top lightly on the pipe with a soft mollet if 

necessary. 

OllWAYS 
Before being fitted, all the oilways must be cleaned 

very thorougly to avoid damage· to the bearings, bear

ing journals and other components. 

8 

Fig . 2-52. Distributor drive position 
A=approx. 35° 
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Fig. 2·53. Measuring tooth fla nk clearance 
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To clean the cylinder block oilways, remove the seal

ing plugs. After cleaning and drying with compressed 

air, fit new plugs. 

FITTING Oll PUMP 

When No. l cylinder is at top dead center, fit the oil 

pump drive and distributor. The small part at the 

groove is turned obliquely upwards-backwards and the 

groove set at an angle of 35° to the longitudinal ax is 

of the engine, see Fig. 2-52 (A). Make sure that the 

shaft goes down in.to its groove in the pump sh af t. 
(NOTE. When the timing gear marks are opposite each 

other, then the piston for No. 6 cylinder is in the top 

dead center, firing position.) 

Fig. 2-54. Delivery pipe sealing rings 
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GROUP 23 

FUEL SYSTEM 
CARBURETOR ENGINE 

DESCRIPTION 

. -

Fig . 2-55. Carburetors, B 30 A engine 

1. Cold air hose 10. Vaeuum hose for distributor 19. Idle trimming serew 
2. Constant temperature deviee flap (negative vaeuum setting) 20. Hose for erankease gases 
3. Warm air hose 11. Temperature eompensator 21. Bracket 
4. Temperature eompensator 12. Rear earburetor 
5. Front earburetor 13. Hot start valve 
6. Clasp for air cleaner eover 14. Choke wire 

22. Throttle stop serew 
23. Manifold with preheating 

ehamber 
7. Hydraulie damper 15. Vaeuum hose for power brake 24. Idle trimming serew 
8. Air cleaner 16. Controi shaft 25. Fuel hose 

17. Throttle stop serew 9. Vaeuum hose for distributor 
(positive vaeuum setting) 18. Air hose for erankease gases 

The B 30 A engine is fitted with two horizontal ear

buretors of type Stromberg 175 CD-2SE (Fig. 2-55), the 

eonstruction of whieh is shown in Figs. 2-56, 2-57, 2-59 

and 2-60. This type of earburetor has been designed 

with a view to the exhaust emission eon kol system. It is 

provided with a fixed jet, pressed into the earburetor 

housing, the fuel flow orifiee area of whieh is varied 

by means of a movable tapered needle. The position 

of the needle is determined by the earburetor hous

ing vaeuum operarJ!ing an air valve in whieh the needle 

is fitted in a ~pring -Ioaded suspension. The spring foree 

always presses the needle against the same side of 

the jet, and this ensures an aceurately eontrolled fuel 

flow through the jet. 

2: 26 

The earburetor eonsists of three maln parts of light

a.I'loy, the middle port of whieh eomprises the earbu

retor housing. The lower section is made up of a 

f1oatehamber, whieh encloses the jet and the float. 

The upper section eonsists of a suotion ehamber eover, 

whieh forms a suotion ehamber together with a 

diaphragm fixed in the air valve. The suction eham

ber regulates the air va'lve lift and thereby the loea

tion of the needle in the jet. 

By means of channel·s in the valve, the suction eham

ber is linked to the space between the earburetor 

throttle and valve. 

Both earburetors are fifted with a temperature eom

pensator (6, Fig. 2-57 and 2, Fig. 2-60). This is eon-
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Fig . 2-56. Carburetar, front, from the left 

1. Suction ch omber 
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 (far regulating secondary throttle) 
8. Flaatchamber plug 
9. Flaatchamber 

10. Fuel inlet 

slructed as an air valve regulated by the carburetor 

temperatlJre and maintains the fuel-air mixture cons

tant inespective of the fuel temperature. 

The throttle spindies are provided with sea Is to reduce 

the wear on the spindies and bushes and also to 

elimina,te air leakage. 

The hot-start valve (13, Fig. 2-55) is described on page 

2: 30. 
The negative vacuum connection for the ignition distri

butor is located under the part of the flange for 

the front carburetor. On vehicles with position vacuum 

connection, this is located on the front carburetors. 

The rear carburetor is fitted with a connection for the 

venting filter. The front carburetor has a connection 

(next to the vacuum outiet) for the speed compensator 

on vehicles with air conditioning. 

FLOAT SYSTEM 
Fuel flows into the floa'flchamber via the f10at va'lve 

(4, Fig. 2-58). The float (l), which is made up of twin 

expanded rubber floats, is carried on a bridge on the 

lower side of the carburetor housing. As the fuel 

;;:!Io.----7 
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Fig . 2-57. Carbu retar, front, from the right 

1. Venting channel fram floatchamber 
2. Drilling for air supply under diaphragm 
3. Sea led plug 
4. Drilling for air supply to temp. camp. and idle trimming screw 
5. Idle !rimming screw 
6. Temperafure compensafor 

7. Hydraulic damper 

leve,1 rises, the flo·at lifts and, by means of the flo,at 

arm (2) and tag, closes the needle on its seating when 

the correcl leve,1 has been attained. 

The fuel goes through four holes in the Hoatchamber 

plug and to the inside of the jet, where the leve I is 

the same as in the floatchamber. Sealing between 

floatchamber plug and chamber is provided by an 

O-ring. 

I"t---!--_ 5 

4 

3 

Fig. 2-58. Float system 

1. Float 4. Float valve 
2. Float arm 5. Venling channel fromfloal-
3. Float sh af t chamber lo air cleaner 
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Fig . 2-59. Carburetor, rear, from the left 

1. Clamp for choke wire 
2. Throllle stop screw 
3. Throllle spindle can> 
4_ Fasf idle stop screw 
5. Connection for choke wire 
6. Cam disc for fast id le 
7. Floatchamber 

13 
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11 
10 

9 

8 

---7 

VOLVO 
104 481 

8. Drilling for air supply to temp. comp. and id le trimming screw 
9. Cold start device 

10. Drilling for air supply under diaphragm 
11 . Venting channel from floatchamber 
12. Hof sfarf valve controi 
13. Suction chamber 

COLD START DEVICE AND FAST IDLE 

Fig. 2-60. Carburefor, rear, from the right 

1. Sealed plug 
2. Temperature compensator 
3. Fuel inlet 
4. Idle trimming screw 
5. lever 
6. Primary Ihrollle 
7. Connection for vacuum hose 
8. Hydraulic damper 
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To facilitate starting during cold weather, the rear A 
carburetor is fiffed with a cold start device (Figs. 2-S9 

2-61 and 2-62). 

The cold start device consists of a valve disc (3, Fig. 

2-61) which is provided with four calibrated holes and 

an elongated opening as weil as a ,disc (4) mounted 

on a sptndle whichis operated by the choke controI. 

On the same spindie, outside the housing (S), there is 

a cam disc (6, Fig. 2-S9) with connection for the choke 

controi pull wire. When the cold start device is 

engaged, the valve disc tums and this links up the 

channel (1, Fig . 2-61) from the floatchamber via one 

or several of the calibrated holes to the channel be-

hind the valve disc and then the opening to the 

channel which terminates in the venfuri (2), between 

the vacuum plunger and choke flap. Through this 

link-up, Ifhe engine receives extra fuel (a richer mix

ture), to facilitate cold starting. At the same time, 

less ak is supplied by means of the choke device. 

When the choke controi is pushed in, the valve disc 
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Fig. 2-61. Cold start device 

A. Cold start device, disengaged B. Cold start device, engaged 
1. From floatchamber 
2. To venturi 
3. Valve disc 
4. "Channei Disc" 
5. Housing 
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Fig . 2·62 . Cold storting, principle 

1. Idle tr imm ing screw 
2. Valve for temperature compensotor 

3. Bi·mefal spring for temperature compensafo r 

4. Adiuster nut 
5. Suction chamber 
6. Spring 
7. Domper piston 
8. Diaphragm 
9. Drilling for air supply under diaphragm 

10. Air valve 
Il. Metering needle suspension 
12. Drilling for air supply to temp. camp. ond id le trimming serew 

13. Fu e l iet 
14. Carburetor housing (middle section) 
15. Metering needle 
16. Floatchamber 
17. Rubber ring 
18. Floatehamber plug 
19. Drilling for eold start fuel (Ioeated in earb. opposite wa ll ) 
20. Drilling for extra air through temperature eompensator 
21. Drilling for extra air through id le trimming serew 
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 throttle 
.26. Vacuum ou tlet 

Fig. 2-63. Idling, warm engine 
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Fig.2-64. Normal running, with apen secandary throttle 
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turns and closes the inlet to the channel. At the same 

time as the cam disc is operoted, the throttle flop 

opening is also influenced in such away that turning 

the carm disc opens the throttle through the fast id le 

stop screw (4, Fig. 2-59) and the lever, before any of 

the calibrated hales open the -connection to the fuel 

drilling. With this arrangement, the idling speed can 

if necessary be raised by the driver of the vehicle 

dUrfng the waTming-up period of the engine. 

. . 
IOLlNG 
Wnen the engine is idling, the vaeuum in the ear

buretor suction chamber is low and the column bet

ween the air valve and the bridge will be small (see 

Fig. 2-63). At this stage, 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 engine. The temperature eompen

salor (Fig. 2-62) is regulated by a bi-metal spring (3) 

which influences a valve (2). When the engine is hot 

and the temperature in the carburetor rises, the valve 

opens and air is supplied to the carburetor venturi 

to 'compensate for the increase in the fuel flow, which 

is obtained due to the alteration in the fuel's viscosity, 

see Fig. 2-63. Fine adjuS'tment of the engine idling 

speed can be carried out with the idle trimming screw 

(l, Fig . 2-62). 

NORMAL RUNNING 
With the opening of the throttle flap, engine induc

tion manifol,d depression is transferred via the chan

nels in the plunger to the wction chomber which is 

sea led from the main body of the carburetor by the 

diaphragm. The pressure d ifference between the un

derside of the air valve, where there is pressure in 

the carburetor inlet port, and the upper side of the 

volve, where there is vacuum, causes the valve to 

lift from the bridge. This also lifts the tapered me

tering needle (15, Fig. 2-62), which is attached to the 

plunger, out of the jet. The effective choke area widens 

and increases the fuel Uow. See Fig. 2-64. 

As the vacuum in the engine induction manifold is 

dependent upon the engine speed and load, a cor

rect fuel flow is obtained under 0,11 operating condi

tians. 

Beca-use of the variable choke area between the 

bridge and the valve, the air velocity and pressure 

drop aoross the jet orifice will always remain approx

imately constant, thus ensuring good fuel atomization 

at all speeds. 
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ACCELERATION 
To provide at any point in the throttle range a tem

porarily richer mixture at the moment the throttle is 

suddenly opened, a hydraulic ,damperis arranged 

inside the valve rod. The hydrau,lic damper consists 

of a plunger mounted on a rad. The plunger operates 

in oil. When the throttle is suddenly opened, the 

vacuum in the suction chamberincreases rapid ly. 

When the air valve (lO, Fig. 2-62) lifts, the damper 

piston (7) is forced against its sea t and oil is pre

vented from flowing past from the upper side the 

lower side of the damper plunger, this retarding the 

movement of the valve (10). This temporarily results 

in a more powerfu-I vacuum above the jet so that the 

fuel-air mixture becomes for the moment richer. 

The downward stroke of the air valve is assisted by 

the spring (6). The rod in the valve should be filled 

to a-P1'Jroximately with in a 1/4" from ,the upper edge 

with oil which is approved as "Automatic Transmission 

Fluid". 

EXHAUST EMISSION CONTROL SYSTEM 
The engine is equipped with an exhaust emission 

controi system in accordance with the principle of a 

more complete combustion which reduces the contents 

of caorbon monoxide and hydrocarbons in the exhaust 

gases to an acceptable level. This is achieved mainly 

by a modified induotion system that enables a more 

exact and leaner mixture ratio between fuel and air 

to be used. 

How the system works is illustrated in Fig. 2-65. 

The intake manifold is fitted with a secondary throttle 

(3) at each carburetor. For normal driving (with low 

power output the throttles (3) are closed thus forcing 

the mixture of fuel and air from the carburetors to a 

central preheating chamber (6) where the intake 

charge is heated and thoroughly mixed, whereby o 

completely evaporated and homogenous mixture is 

ob~ained . 

When higher output is required, that is the primary 

throtNes (4) are opened wide-r, the secondarry throttle-s 

(3) al,so ap en vp and the mixture of fuel and air pos

ses from the carburetors directly to the cylinders 

without goi'ng through the preheating chamber. 

No particularly accurate synchronizing of the car

buretors is required since they are linked ~o each 

other through the intake manifoid. 

HOT START VALVE 
During warm weather and when the engine is warm, 

a great deal of fuel fumes develop in the f1oatchamber. 



· . Light load (preheating) Heavy load (direcl inlet) 

Fig. 2·65. Exhaust emission controi system, principle of operation 

1. Intake manifold 
2. Exhaust manifold 
3. Secondary throttle 
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Fig. 2·66. Hot start valve, function, idling 

1. Throttle lever 10. Air cleaner housing 
2. Valve controi 11. Valve housing 
3. Screw for va Ive controi 12. Outlet to atmosphere 
4. Locknut or venting filler 
5. Controi rod 13. Rubber rings 
6. Hol starl valve 14. Pi ston 
7. Outlet to air cleaner 15. Thrust spring 
8. Hose to floatchamber 16. Controi rod 
9. Rivet 17. Rubber seal 

These are vented through a channel. to the air cleaner 

and resulting in the engine obtaining a somewhat "rich

ter" fuel mixture. This makes it difficult to start the 

engine. To counteract this, the hot start valve is fitted 

to the connection between the floatchamber and air 

cleaner by means of hoses. 

When the throttle is at idling position, the lever (l), 

Fig. 2-66, presses against the valve controi (2). The 

4. Primary throttle 
5. Carburetor 
6. Preheating chamber 

Fig. 2·67. Hol slart valve, function, driving 
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piston (14) is thereby lifted to its upper position by the 

controi rod (16). The connection between the float

chamber and air cleaner is closed and fuel fumes are 

led direcHy out into the atmosphere through the outlet 

(12). When the accelerator pedal is depressed (See Fig. 

2-67), the lever 'Il) releases the valve controi (2) and 

the piston (14) is pressed by the spring (15) against its 

lower position. The outlet (12) is shut off, the fuel fumes 

are led into the air cleaner, and when the engine starts 

running, further through the carburetor and into the 

engine combustion chambers. 

If it is to function properly, it is important that the 

hot start valve is accurately adjusted so that it has 

proper contact with the carburetor lever. 
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Fig. 2.68. Hose connection for hot start valve .. 
1. Hot slarl valve 
2. Oullello air cleaner 
3. Hose to carburelor floalchamber 

Fig . 2·69. Air deaner 

1. Air cleaner housing, upper seclion 
2. Air cleaner housing, lower seclion 
3. Cleaner 

AIR ClEANER 
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The air cleaner (Fig. 2·69) 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, 40000 km (24000 miles), i't should be discarded 

and replaced by a new none. 

CONSTANT AIR TEMPERATURE DEVICE 

The engine is fitted with a constant air temp. device, 

see Fig. 2·70. (Not, however, on vehicles with right

hand drive.) This device consists of a f1ap housing (S), 

a hose (6) for cold air and a heat-resistant hose (7) 

for warm air as weil as aheater plate (8), which 

is secured to the exhaust pipe. The thermostat (2), 

fitted in the f1ap housing, is inserted in the air cleaner 

housing and regulates the flap (4) by means of the 

Hap controi (3). The warm air taken at the exhaust 

pipe and the cold air taken at the front of the ve-
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:' , Cold air 

": Warm air 

:: ,~ Temp. air 

Fig. 2·70. Constant air lemp. devi ce 

1. Air cleaner 5. Flop housing 
2. Thermostat 6. Cold·air intake 
3. Flap controi 7. Warm·air inlake 
4. Flap 8. Heater plate 

hicle are regulated by the flap, mixed. The tempera

ture of the mixture then influences the thermostat. In 

this way, the air supplied to the carburetors is main.

tained at a constant temperature (30±SO (=87±42° F). 

This arrangement eliminates the occurrence of ice form

ing in the carburetors. Thanks to this system in con

junction with the temperature compensator, the vehicle 

can be driven more or less irrespective of the tempera

ture of the atmosphere. 

Fig. 2.71. Fuel pump, make S.E.V. 

1. Rocker arm 
2. Shaft 
3. Spring 
4. Lower pump body 
5. Thrust rod 
6. Seal 
7. Spring 
8. Diaphragm 
9. Upper pump body 

10. Inlet valve 

11 . Serew for body 
12. Inlel 
13. Filler 
14. Spring 
15. Screw for eover 
16.0ullel 
17. Seal 
18. Cover 
19. Oullel valve 



FUEL PUMP 
The fuel pump is of the diaph ragm type and is drive n 

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 

to the pump. When the rocker arm returns, the dia

phragm is pressed upwards by a spring (S, Fig . 2-72) 

and fuel is fed to ,the floatchamber in the carburetor. 

When the level in the floatchamber is sufficientlry 

high, the float valve closes and the pressure in the 

delivery line rises until the pressure on the upper 

side of the diaphragm exceeds the spring pressure 

and pumping action ceases. 

Two alternative fuel pumps are used. One (Fig. 2-71) is 

of make S.E.V. and the other comes from Pierburg (Fig. 

2-72. 
It applies for both filters that the filter (13, Figs. 2-71 

and 2-72) should be cleaned every 10000 km (6000 

miles). No parts are stocked for the pumps. A defective 

pump must be replaced by a new one, of make Pier

burg . There is, howeve r, a filter kit for cleaning the Pier

burg pump and one for the S.E.V. pump. 

FILTER IN FUEL TANK 

A filter is placed in the suction line in the tank (see 

Fig. 2-73) in order to prevent impurities from being 

sucked from the tank into the fuel pump. 

Clean this filter every 40000 km (24000 miles). 

Fig . 2-72. Fuel pump, make Pierburg 

1. Lever 
2. Spring 
3. Lower pump body 
4. Seal 
5. Spring 
6. Diaphragm 
7. Inlet va lve 
8. Sealing ring 
9. Inlet 

10. Cover 
11. Wosher 
12. Screw 
13. Filter 
14. Sealing ring 
15.0utlet 
16. Outlet valve 
17. Upper pump body 
18. Valve housing 

Fig. 2-73. Filter in fuel tank 

REPAIR INSTRUCTIONS 
The carburetors are specially set by the manufacturer 

and fine-adjusted with a CO-meter at the factory. 

In order not do disturb the setting of the carburetors, 

it is absolutel,y essentiai that the following repair in

structions are accurately followed when any work is 

to be done on the carburetors. 

PERIODICAL CHECK 
Every 10000 km (6000 miles) check that there is oil 

in the damper cylinders (see, Fig. 2-75). 

The spindle in the piston should be filled to about a 

1/4" from the upper edge with oil approved as "Auto

matic Transmission Fluid". 

Before any adjustment or repair to the carburetor is 

carried out, the following should be checked and, if 

necessary, remedied : 

Valve clearance, spark plugs, compression, ignition 

contact breaker '(dweIl angle) and ignition setting. 

Also check that there is no air leakage on the intake 

side and that the air cleaner is not blocked. To be 

on the safe side, check also the flap function of the 

constant air temperature device. (See page 2 : 39.) 

The function of the throttle controi and throttles 

sh ou Id be checked as weil. 
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Fig. 2-74. Upper sedion dismantled 
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1. Spring 7. Screws for diaphragm 
2. Suctian chamber cover 8. Washer 
3. Sealing plug 9. Diaphragm 
4. Screws 10. Air va lve 
5. Hydraulic damper 11. Metering needle 
6. Washer 

SETTING THE CARBURETOR 
The best setting of the carburetor is obtained by 

using a CO-meter. 

However, the setting can be checked without the use 

of this meter, but if the checking with either of these 

methods results in unsatisfactory running of the engine 

and it has been established that the fault is due to an 

"over-rich" carburetor or "too lean" fuel mixture, the 

2 

Fig. 2-75. Checking the damper 

1. Damper piston 
2. Oil approved as" Aulomalic Transmission Fluid, Type A" 
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Fig . 2·76. Floatchamber dismanfled 

1. Screw. for lIoa!chamber 6. Float 
2. Floatchamber 7. Float pin 
3. Ga.ket 8. Wa.her 
4. Rubber ring 9. Float va lve 
5. Floatchamber plug 

VOLVO 
103400 

8 
9 

carburetor nozzle should be adjusted with a special 

tool in accordance with Workshop Bulletin P-23-44. 

SETTING WITHOUT CO-METER 

1. Check that there is oil in the damper cylinders. 

See under "Periodical Check". 

2. Run the engine warm. The adjustment should be 

carried out wi,tllin about 10 minvtes after the 

coolant thermqstat has opened. (One way of find

ing this out is by feeling the upper radiator hose 

art the radiator which shovld start to get warm.) 

3. Adjust the engine speed to 13.3 r/s (800 r/m) with 

Yf?hW 
Fig. 2-71. Setting the controi 

A=O.l mm (0 .004") 



Fig. 2-78. Throllle control, l-h .teered vehicle 

1. Accelerator pedal 
2. Unlooding spring 
3. Wear washer 
4. Brocket 
5. Return spring 
6. Brocket for throttle cab le \onl y autom. trans. ) 
7. Brocket for throttle contra cable 
8. Throttle coble for autom. trans. 
9. Adiusting sleeve for throttle contro i cable 

10. Throttle cont roi shaft 
11. Ball ioint 
12. Link rad 
13. Brocket (Iocoted on manifoid ) 

the throttle stop screws (2, Fig. 2-56). The speed 

sh ou Id be adjusted to 11.7 r/s (700 r/m) for a 

ve hicle with automatic transmission. 

NOTE. Screw equally for both carburetors. Check 

to make sure that both carburetors have the 

same a ir valve lift. This is checkad easily by simply 

making sure that the distance visua lly between the 

bridge of the carburetor housing and the air valve 

is the same for both carburetors. A more occurate 

synchron ization is not required. 

4. Adjust with the idle trimming screws (5, Fig . 2-57) 

from the basic setting, (the y are screwed to bot

tom ). Turn so that the best idling speed is obtain

ed. Screw equally for both carburetors. 

5. Adjust the link rads. With the controi against its 

stop on the manifold bracket, the link rads should 

be adjusted so that there is a clearance of about 

0.1 mm (0.004") between the lever and the primary 

throttle spind le flange. See Fig. 2-77. 

6. Adjust so that the valve controi of the hot start 

valve is against the carburetor lever w ith the 

valve piston in the upper position and the throttle 

controi at idle. (See Figs. 2-66 and 2-67.) 

Lubricate the, contact surface with Molykote and 

check that the engine return s to idling speed af ter 

briefly revving-up several times . 

7. Setting the fast idle : Pull out the choke contra I 

20 mm (0.8".) 

Then adjust the fast idle screw to give an engine 

speed of 23.3-25.0 r/s (1400-1500 r/m). 

8. Check that the cable (Fig. 2-78) is weil stretched 

and if necessary adjust on the cable sleeve 

adjuster (9). 

Fig. 2-79. Funnel for exhaust evacuation 

Right-hand steered vehicle 

VClVQ 
103732 

Adjust the length of the long, vertical link so that 

there is a clearance of l mm (0.040") between the 

throttle lever lug and the full throttle stop on the 

carburetors, when the accelerator pedal is de

pressed. 

9. Lubricate all ball joints. 

SETTlNG WITH CO-METER 

The setting should be made at a temperature of 60-
80° F and must be made within 8 minutes after the 

coolant thermostat has opened. Warming-up should 

be done with a completely cold engine. 

W hen measuring with a CO-meter, it is impomant that 

the carburetor temperature is the correct one. When 

the engine is idling, the floatchClmberis exposed to 

heat radiation from the exhaust manifold whi,le the 

flow of cold fuel through ·the floatchamber is small. 

The resultant rise in temperature causes an increase in 

the fuel flow through the jet due to the alteration in 

the viscosity and the increase in the CO-value. Radng 

the engine speed cools the carburetor to a certain 

extent due to the step up in the fuel How. The tempe

rature can be checked to make sure that it is not 

excessive by feeling the flootchamber with the hand. 

It should feel "cold", that is, it more or less should not 

exceed room temperature. 

Before reading off the CO-meter, briefly rev up the 

engine so that the air valve is in the proper position. 

In order to be certain .that the mea'sured CO-value is 

correcl, measuring should be carried out within the 

time period mentioned above. 

There are a number of different types of CO-meters 

available which function with acceptable accuracy. 

The instructions on their use accompany each meter. 

Nate tha,t when connecting the hose for evacuating 

the exhaust gases, the hose must not be placed so 
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Fig. 2-80. Cold.start device 
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that the exhau'st gases are completely evacuoted from 

the CO-meter connection to the exhaust manifoid. 

A funnel, see Fig. 2-79 could suitably be used here. 

With the funnel installed, the suction at the connec

tion would not be so g'reat as to upset the measuring 

bu,t sufficient to suck up the exhaust gases so that 

they do not fill the workshop. 

When doing any measuring with ~he CO-meter, it is 

important that the exhaust pipe and sil'encer are in 

good condition, thalt is, they do not leak. 

1. Check that there is oil in the damper cylinders. 

See lmder "Periodical Check". 

2. Connect a tachometer and run the engine warm 

at 25 r/s (l 500 r/m) until the coolant thermostat 

opens. (One way of finding this out is by feeling 

the upper radiator hose at the radiator which 

should start to get warm.) 

3. Adjust the engine speed to 13.3 r/s (800 r/m) with 

the throttle stop screws (2, Fig. 2-56). The speed 

sh ou Id be adjusted to 11.7 r/s (700 r/m) for a vehicle 

with automatic transmission. 

NOTE. Screw equally for both carburetors. Check 

that both carburetors have the same air valve 

lift. This is easily checked by measuring with the 

eye the distance between the carbure'tor house 

bridge and <the ai'r valve. The di'srfance should be 

the same for both ca rb u retors. More accurate 

synchronization is not required. 

4. Connect a CO-meter and check ~hat the CO-con

tent is 2.5 %. Wi.th the help of the id le trimming 

screws (5, Fig. 2-57) the CO-content can be adjusted 

within small deviations. (If the CO-content is too 

high, check first the temperature compensator, see 

under "Temperature Compensator".) 

5. Adjust ,the link rods. With the controi against its 

stop on the mani.fold brocket, the link rods should 

be adjvsrted so that there is a clearance of about 

0.1 mm (0.004") between the lever and the flange 

of the primary throttle spindie. See, Fig. 2-77. 
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Fig. 2-81. Temperature compensator 

1. Rubber seal 7. Screw for cover 
2. Rubber seal 8. Cross-slot!ed screw 
3. Valve 9. Adjusling nut 
4. Bi·metal spring 10. Housing 
5. Cover 11. Marki ng 
6. Screws for temperature 

compensotor 
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6. Adjust so that the valve controi of the hot-start 

valve is against the carbure'tor lever with the 

valve piston in the upper position and the throttle 

controi at idle. (See Figs. 2-66 and 2-67). 
Lubricate the contact surface with Molykote and 

check that the engine returns to idling speed after 

briefly revving-up several times. 

7. Setting the fast idle: Pull out the choke controi 

20 mm (0.8"). 
Then adjust the fast idle screw to give an engine 

speed of 23.3-25.0 r/s (1400-1500 r/m,) 

8. Check that the cable (Fig. 2-78) is weil stre'tched 

and if necessary adjust on the cable sle'eve adjuster 

(9). 

Right-hand steered vehicle 

Adjust the length of the long, vertical lin k so that 

there is a clearance of l mm (0.040") between the 

thro'ftle lever lug and the full throttle stop on the 

carburetors, when the accelerator pedal is de

pressed. 

9. Lubricate all ball joints. 

FAULTY CARBURETOR FUNCTION 
l. Check to ma'ke sure that the reason for the fault 

in the function is not due to wrong damper oil or 

oi'! level, impurities in the flootchamber or a faulty 

float va,lve and float. See the ,respective headings. 

2. Remove the air cleaner and check that the suction 

valve{s) operate ea'sily and without jamming. (The 

damper piston(s) removed.) If this is not the case, 

remove the suction chamber cover and clean the 

pistons. At the same time, che'ck to make sure 

the diaphragm is in good condition . Plug-seal 

afte r fitting. 



NaTE. If the metering needle must be re leased o r 

moved, it sho ul d be adjusted, see under the head

in g "Replacing metering needle ". A Ca-meter 

is recommended for th is purpose. 

Temperature compensator 
3. Should the re be a powerful drop in the idl ing 

speed du ring idli ng for a lengthy period, especi

ally when the weather is warm, check the funct ion 

of the tempe ra t,ure compensator by removin g the 

f?1?sti-c cover and pressing in the va lve (3, Fig. 

2-81). This should move under ve ry lig ht pressure 

and return to its position without sticking . This 

applies at a temperature above 800 F. The valve 

stafts opening at 700 -770 F. 

Pressing the valve inwa rds deteriorates the quai ity 

of the idle. If the valve has a tendency to be stiff 

in ope ration or if the compensat o r .is incorrectly 

adjusted, the lartie r shou ld be repla ced com plete. 

See unde r " Replacing tempera ture compensa to r". 

For adjusting slocken one of the cross-slotted 

screws (8), for the bi-metal spring and center the 

valve so that i,ts function will be as above. If 

necessary adjust a s follows : 

At 70-77" F the valve should just sta rt to open. In 

other words, the valve should be loose in its seat 

at this temperature. 

When checking the setting, remove the tempera

ture compensator from the carburetor and store 

it at a temperature of 70-770 F until it ha s reached 

this temperature. Adjust with the nut (9) for the 

bi-metal spring. 

REMOVING CARBURETORS 

Remove the valve controi for the hot-start valve and 

the Qir c1eaner. Remove the lin k rod ball joints from 

the carburetors. Take off the fuel hoses, vacuum hose 

and choke wire. 

Remove the nuts for the carburetors and take off the 

carburetors. Remove the protection plates and gaskets. 

Mask over the intake holes with tape. 

FITTING CARBURETORS 

Clean the gasket surface. Fit the protection plates, 

new gaskets and fhen the carburetors. Connect the 

boll joints, fuel hoses, vacuum hose and choke wire. 

Make sure that the choke controi on the dashboard 

is pushed in. Then secure the pull wire in the c1am ping 

screw of the rapid idle cam. After this clip on the 

outer sleeve of the pull wire. 

Fit the air cleaner and connect the hase for the 

crankcase ventilation. Fit the valve oontral for the 

hot start valve. Adjust the carburetors, see unde r 

"Setting carburetors". 

Fig. 2-82. Throttle position 

Th rotfle position Full y open !h rotl le 
a t low output 

l. Seconda ry thro tl le 2. Primary throttle 
"A"=2.7-4.3 mm (0.11~.17") 

CHECKING SECONDARY THROTTLES 

Check to make sure that the secondary thro!:tles are 

centered an d can be turned without jomming. Check 

the location ("A", Fig. 2-82) of the leve rs. W hen the se

condary throttle is closed, the distanoe "AU between 

the leve r pin and the intake manifold fl a nge should 

be 2.7-4.3 mm (0.11-0.17" ). 

CLEANING FLOATCHAMBER 

The floatchamber is removed by unscrewing the fl oat

chamber plug (5, Fig. 2-76) and the screws (l ). elean 

the gasket surface and fil a new rubber ring (4). Fit 

the floatchambe r with a new ga sket. 

NaTE. Fit the floatchambe r plug before tightening the 

floatchamber screws. 

FLOAT LEVEL 

Before checking the float level, remove the carburet

or, invert it and take out the floatchamber. 

The float is removed by wrefully brea/Qing the floa t 

spindle from the bridge. The float is fitted with the 

sloping side facing away from the carburetor hous

ing. 

At the corred Hoat level, the top point on the float 

should lie 15--17 mm (0.59-0.67") and fhe rear edge 

9-13 mm (0.35--0.51 ") above the sealing surface (see 

Fig . 2-83). If the level is incorrect, adjust by bending 

the tag at the float valve. 

NOTE. Do not bend the arm be,tween the float and 

the pin. 

8 

Fig . , 2-83. Floa t level 

A= 9-13 mm (0.35--0.51") 
B = 15-17 mm (0.59~.67") 

A 
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Fig . 2-84 . Diaphragm in a ir valve 

REPLACING DIAPHRAGM 

l . Screw out the damper piston . Make line- up marks 

on the suction chamber cover and carburetor 

housing. Remove the seal plug, release ,the screws 

and lake off the w cti'On chamber cover. Rem ove 

the spring. 

2. Pull up the a ir vulve with di aphragm. Remove the 

diaph ragm by unscrewing the four screws. elean 

the ai r valve . 

NOTE. Observe due care that the metering needle 

is not bent or has moved from its position. 

3. Fit the new diaphragm, see Fig . 2-84. The rubber 

reg'i'ster should fit into the valve groove . 

4. Move the air va lve down and fit in the rubher 

register as shown in Fig. 2-85. Fit the cover and 

fill with damper oi l. 

5. Plug-'5eal the suction chamber cover. 

Fig. 2-85. Dia ph ragm in carbu refo r housing 
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REPLACING TEMPERATURE COMPENSATOR 

Th e tempe roture compensato r is repl aced comp lete . 

H is removed from the carbure'tor by unscrewing the 

screws. (6, Fig . 2-81) . Take out the old sea l (l) from the 

carburetor and fit a new one. Place a new seal (2) on 

the tempera,ture compensator a nd fi t the compensotor. 

The temperature compensato r is marked "60" (see 11 , 
Fig. 2-81). 

REPLACING METERING NEEDLE 

After replacing the metering needle, the following 

check with a CO-meter is recommended. 
l. Remove the a ir valve from the carbureto r and 

elean it. 

2. R,emove the needle by unscrewing ,the lock screw 

and pull the needle out with the sprin g suspen

sion . 

3. Before titting the new needle, check tha t the 

needle designation is Bl BE. 

The designaHon is punched on the needle and can 

be read by pvHing the need le out of the spring 

suspension far enough to revea l the designation . 

4. Fit the needle with the spring suspension so that 

the flat surfClce faces the lock screw. The needle 

should incfine from the ho les in the air valve, Le. 

in towards the air eleaner flange. 

The need le shou,ld be inserted so far that the 

p lastic washer lies flush with the valve, see Fig . 

2-86. Tighten the lock screw. 

5. Fi t the ai r va lve in the carbure tor. Plug-seal the 

suction chamber cover. 

~&L3';;S 

Fig. 2-86. Fiffing mefering needle 
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Fig . 2-87. Da mper plunger clea ran ce 
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DAMPER DEVICE Fig. 2-89. Checking flap function 

If the engine does not reaet properly during accele ra t· 

ion, the reas on may be a faulty cleorance on the 

damper plunger, the a~ial clea,rance of which (see A, 
Fig. 2-87) should be 1.0-1 .8 mm (0.04/1--0.07"). 

With any fault in the damper plunger change it com· 

plete. 

If the dom per deviceis to function corredly, then the 

level of the damper oil must be correct (see Fig. 2-75). 

The intervol prescribed for the periodical check is 

10000 km (6000 miles). 

REPLACING THROTTLE CABLE 

l . Disconnect the cable end from the lever for the 

controi rod. 

2. Remove the cable sleeve from the braeket on the 

dashboard. 

3. Remove the cable split pin and split pin bolt from 

the spring retainer at the attachment to the accel

erato r pedal. 

456 

Fig. 2-88. Consiani air lemperalure device flap 

l. Thermostat 5. Flap 
2. Lock 6. Hot air intake 
3. Air cleaner connection 7. Cold air intake 
4. Flap controi 

7 
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l. HOT =open for warm air 4. Flap 
2. COLD=open for cold air 5. Hot air intake 
3. Tab 6. Co ld air intake 

4. Remove the cable sleeve from the attachment to 

the cowl and pull the cable through the hole. 

5. Unhook the cable end from the spring retainer. 

6. Hook the new cable onto the spring retainer. 

7. Insert the cable through the hole in the cowl. Place 

the wear washer in position from inside the engine 

compartment and lock the cable sleeve by fitting 

the washer and nut and then by tightening up the 

nut from inside the ear compartment. 

8. Connect up the spring retainer to the pedal. Lock 

the split pin bolt with the split pin. 

9. Connect the end of the cable to the lever and the 

cable sleeve to the braeket on the cowl. 

10. With the cable sleeve, adjust the cable so that it is 

properly stretched. 

FLAP HOUSING FOR CONSTANT AIR 

TEMPERATURE DEVICE 

If the flap (5, Fig. 2-88) does not open, there will be 

too high a temperoture for the in[ake air and this 

will have a negative effect on the engine. 

The flap shovld be closed for cold ai'r at a tempera· 

ture of 70-77 0 F and for warm air at 95-105 0 F. If 

correm function is not obta'ined, replace the flop 

housing with the thermostat complete. 

The flop location can be cheåed with ,the flop hous· 

ing fitted in position. A small tab (see 3, Fig. 2-89) on the 

flap spindle projects from both sides of the housing. 

The longitudinal pin for these tabs coincides with that 

of the spindle and turns paralIei with the spindie. In 

other words, the location of the flap can be seen at 

different temperatures by comparing the angle of a tab 

in relation to the markings "COLD" and "HOT". 
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Fig. 2-90. Fuel pump, Pierburg . . 
1. Profile (fils profile [5J in 

cover [6]) 
2. Seal 
J . Filler 

4. Screw for cover 
5. Prafile (fils profile [1]).. 
6. Cover 

The thermostat can be checked i·n lukewarm water. 

The flop should be c10sed for cold air at 70--800 F 

and dosed for hot air at 95-105° F. If correct func

tion is not obtained, change the flop housing with 

the,rmostat complete. 

When fitting the f1ap housing, observe that the ther

mostat is located in the centre of the air f10w and the 

tightening screw for the hose damp is on the upper 

side of the f1ap housing. 

AIR CLEANER 
The insert should be replaced with a new one every 

40000 km (24000 miles), if the vehide is driven in 

areas with moderate air pollution. With driving in 

very dust y areas, replacement may have to be don e 

more often. 

No deaning of any type should be carried out be

tween the replacements. The insert must on no condi

tion be moistened or oiled. 

Increased fuel consumption is a sign of a blocked air 

cleaner. 

FUEL PUMP PIERBURG 
If the fuel pump is defective, replace it complete. 

There is a filter kit for deaning it. 

Cleaning fuel pump 
1. Remove the cover (6, Fig. 2-90), the filter (3) and 

the seal (2). 

2. Clean the body and cover. Blow the filter dean 

or replace it. 

3. Place the seal and filter on the body. 

4. Fit the cover. Make sure that the profiles in the 

body and cover (see 1 and 5, Fig. 2-90) coincide. 

FUEL PUMP S.E.V. 
If a S.E.V. fuel pump becomes defective, replace it 
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Fig . 2-91. Fuel pump, S.E.V. 

1. Cover 4. Seal 
2. Boss for centering spring (5) 5. Spring 
3. Screws 6. Fi Iter 

complete with the Pierburg fuel pump. AB Volvo Parts 

stocks only the Pierburg type fuel pump. However, the

re is a filter kit in stock for deaning the Pierburg pump 

and also one for the S.E.V. pump. 

Cleaning fuel pump 
l . Remove the cover (l, Fig. 2-91), the spring (5) and 

the seal (4). 

2. Blow clean in the fuel pump body. 

3. Remove the filter (6) and blow it dean or re

place it. 

4. Fit the filter. Place the seal in position with the open 

part over the filter. Place the spring '(5) in position 

and fit the cover with the boss (l) facing the spring. 

Fig. 2-92. Filter in fuel tank 

FILTER IN FUEL TANK 
Clean the tank filter every 40000 km (25000 miles). 

The filter is accessible after the bottom plug (see Fig. 

2-92) has been screwed out. 

When installing the filter, check to make sure that the 

suction pipe is centered in the flange hole. If this is not 

done, the filter can be incorrectly installed in the pipe 

and the bottom plug come askew, this causing at worst 

fuel blocka ge. 
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FUEL SYSTEM 
FUEL INJECTION ENGINES 

DESCRIPTION 

The B 30 E and B 30 F engines are fitted with an 

electronically controlled fuel injection system. 

The system is made of the following units : Fuel filter, 

electric fuel pump, pressure regulator, injectors, cold 

start valve, inlet duct, throttle valve switch, auxiliary 

air regulator, temperature sensors (for induction air 

and coolant), pressure sensor (for pressu.re in inlet 

duct) and triggering contacts in ignition d istributor, 

also the electronic controi unit. In addition, there is a 

mechanical thermal timer for regulating the cold start 

valve. See Fig. 2-93. 

Fig. 2-93. Elec!ronically con!rolled fuel injection (830 E and F) 

1. Temperafure senSor, induc- 9. Cold start valve 
tian air 10. Stop screw for throttle valve 

2. Thermal timer 11. Air cleaner 
3. Auxiliary air regulator 12. Pressure regulator 
4. Temperatur sensor, coolan! 13. Inlet duc1 
5. Pressure sensor 14. Screw for adjusting idling 
6. Throl1le switch 15. Injector 
7. Pump relay 16. Triggering contacts 
8. Main relay 
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FUNCTION 

Fuel is drawn by the electric fuel pump from the tank 

via the fuel line and through the filter. From here it 

passes into the fuel pressure line to the injectors. 

The pressure regulator limits the fuel pressure in the 

fuel line to 2.1 kpjcm 2 (30 psi). From the pressure re

gulator excess fuel flows back to the tank through the 

return line. The eleatro-magnet.ic fuel injectors are 

mounted in the inle~ ducts in the cylinder head and 

are connected to the fuelline. 

19 

13 

-

The duration of injection by the injectors is governed 

basically by engine speed and engine load. 

The pressure sensor senses the absolute pressure in the 

inlet duct and converts this to electric impulses which 

are computerized by the controi unit. Since the pres

sure in the inlet duct is proportional to the engine 

load, the controi unit receives in this way information 

concerning engine load. 

The triggering cont.acts in the distributor provide the 

conkol unit with information about the engine rpm. 

9 

10 

Induc1ion air, Inducfion air, Fuel line . Fuel line, Fuel line , 
induction line before air throttle va lve 
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after air throttle valve pressure 2.1 kp/cm2 (30 psi), re turn to tank 

Fig. 2·94. Fuel iniedian system, principle of operation 

1. Temperature se nso r 
for indudion air 

2. Throttle va lve switch 
3, Throttle va lve 
4. Cold start valve 
5. Pressure sensor 
6, I nlet duct 
7. Controi unit 
8. Battery 
9. Fuel tank 

10. Fue l filter, inlet side 

11. Fuel filter, discharge side 
12. Fuel pump 
13, Distributor wi th triggering 

confacfs 

14. Pressure regula tor 
15. In iectors 
16. Thermal timer 
17. Temperatu re sensor, coolont 
18. Auxi liary air regulator 
19. Idl e adiustment screw 



The controi unit processes this information and deter

mines how long the injectors sha ll remain open in 

order to provide the right amount of fuel. 

In addition to the basic amount of fue l, extra fuel must 

be supplied to the engine w hen starting, running warm 

and during accele ra~ion . At cold start, the engine is 

supplied w ith extra fuel through the cold sta rt va lve 

on the inlet duat. 

The opening interval for the cold start valve, w hich 

reduces with increased engine temperature, is re

gulated by the thermaltimer. 

During warm running, the controi unit gets information 

from the temperature sensor for the coolant and 

accordingly allows ~he injectors to remain open a little 

longer. But, if the engine is to run properly with the 

increased fuel, extra air is required. This is supplied 

by means of the auxiliary air regulator w hich gradu

a lly closes as the engine temperature rises. 

The electronic co n'tro I unit receives impulses for addi

tional fuel during acceleration from the throttle valve 

swi·tch. When the accelerator pedal is depressed, im

pulses are released from the throttle switch to the 

controi unit which gives orders to the injectors to 

inject a number of times between the ordinary in

jections. If the accelerator pedal is depressed quickly, 

the duration of in jection will also be longer than the 

ordinary injection time. 

CONTROL UNIT AND RELAYS 
The location of the controi unit can be seen from Fig. 

2-95. It processes the information from the various 

sensors and determines the opening interval for the 

injeators, if and for how long the cold start valve 

should be open and when the fuel pump should start 

operating. The fuel pump is operated via a controi 

relay (pump relay) located on the right wheel housing. 

Fig. 2·95. Controi unit, installed 
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Fig. 2-96. Controi relays, installed 
l. Pump relay 
2. Main relay 

The maln relay, placed next to the pump relay, feeds 

the controi unit with current. 

The fuel pump is fitted under the vehicle to the right 

of the fuel tank, see Fig. 2-98. 

The pump and pump motor are integrally built and 

connected up in such away that they cannot be re

paired but must be replaced if damaged. Fuel is sucked 

in at the front part of the pump and discharged at the 

rear end. With this arrangement the motor rotor and 

the electric brushes operate in the fuel. The pump is 

fitted with partly a built-in relief valve and partlya 

check valve. The relief valve opens if the pressure for 

some reason or other exceeds 4.5 kp/cm2 (68 psi), which 

may be due to, for example, a fault in the pressure 

regulator, blockage in the fuel lines, etc. Fuel is 

pumped round in the pump without any further in

crease in pressure. The check valve shuts off when the 

pump pressure drops to 1.2 kp/cm 2 (16 psi) or lower, 

which means that the fuel in the line between pump 

and injectors will be under a pressure of 1.2 kp/cm2 

(16 psi) when the pump is not operating. 

The pump runs for 1-2 seconds when the ignition is 

switch ed on. It operates thereafter only when the 

starter motor is engaged or when the engine is runn

ing. 

• ••• 
871(-i 
I.~. --.. 

Ir~ f'" 
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30/51 

Fig.2-97. Controi rel ay terminals 
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Y3I:JW 
Fig. 2-98. Fuel pump installed 

The pump runs only 1-2 seeonds w hen the ignition 

is switehed on. This is to prevent the engine from being 

filled with petroi by aleaking eold start valve or in

jector. The pump only works when the starter motor 

engages or when the engine is running . 

FUEL FILTER 
The fuel system is equlpped w ith two fuel filters, one 

in the tank (suetion line) and one after the fuel pump 

(diseharge I,ine). 

I 

2.1 kp/cm2 (30 psi) 

3 2 1 
Fig. 2-99. Fuel pump 

1. Rotor for e lec. motor 
2. Overflow vo lve 
3. Inlet 
4. Pump rotor 
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5. Outlet wi th non-return val ve 

PRESSURE REGULATOR 
The loeation of the pressure regulator is shown in 

Fig . 2-104. It is eonnected to the distribution pipe. The 

pressure regulator is a fully meehanieal uni! whieh 

regulates the pressure in the fuel lines to 2.1 kp/em2 

(30 psi). 

II 

- approx. 4.5 kp/cm2 (64 psi) 

Fig . 2-100. Relief valve function 

IValve closed II Va lve open 

2: 44 



.. Fig. 2·101. Fuel filter, tank 

Fig. 2-102. Fuel filter installed 

VOLVO 
105 168 

" 2.1 kp/cm2 (30 psi ) 

Return to tank 
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Fig. 2-103. Pressure regulator 

1. Va lve 3. Sprin g 
2. Diaphragm 4. Ad iusting screw 

Fig. 2-104. Pressure regulator, installed 

When pressure is lower than 2.1 kpfcm 2 (30 psi) the 

valve (l, Fig . 2-103) is closed. When the pressure ex

ceeds 2.1 kpfcm 2 (30 psi) the va Ives opens and releases 

excess fuel into the return line to the tank. 

INJECTORS 
Fuel is injected into the intake ports in the cylinder 

head by six injectors, one for each port. The injectors 

are mounted in holders which sit in the cylinder head. 

2 

3 

4 

fL-_-- 5 

Fig. 2-105. Injector with holder 

1. Lock ri ng 4. Rubber seal 
2. Steel was her 5. O-r ing 
3. Rubber seal 
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Fig. 2-106. Injector 

l . Filter 
2. Magnetic winding 
3. Return spring 
4. Magnetic armature 
5. Sealing needle 
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The injectors inject in two groups, that is, three and 

three. Injectors l, S and 3 inject at the same time, while 

6, 2 and 4 inject together. 

The injector consists of a housing containing a sealing 

needle, magnetic winding and return spring, see Fig . 

2-106. When the magnetic winding (2) is not in circuit, 

the return spring (3) presses the sealing needle (S) 

against a sea't and this closes off the supply of fuel. 

When the magnetic winding receives current from the 

controi unit, it attracts the rear section of the sealing 

needle (S), which is shaped as a magnetic armature, 

and this lifts the needle aboult O.S mm (0.02") from the 

seat and allows fuel to pass. Since the needle and 

opening in the valve are accurately calibrated and the 

fuel pressure is constanl, only the valve opening inter

val (2-10 milliseconds = 0.002--0.01 seconds) deter

mines the amount of fuel injected. 
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COLD START VALVE 
The cold start valve, which IS installed in the inlet 

after the air throttle, provides the engine with extra 

fuel during cold starting. The injection time is re

gulated by the ~hermal timer, which registers the 

coolanit temperature and determines the injection inter

val in relation to the temperature. 

M _20 0 C (_4 0 Fl and colder, the cold start valve 

provides extra fuel for 12 seconds. M + 3S o C (9S 0 F) 

the cold start valve stops giving the engine extra fuel 

at stapting. 

The cold start valve only injects when the starter motor 

is running. When the engine is running and the starter 

motor has been shut off before the injection interval 

governed by the con~rol unit is completed, the cold 

start valve also ceases injecting fuel. 

The cold start valve consists of a housing in which a 

magnetic winding and an armature are housed to

gether with a return spring and packing, see Fig . 2-107. 

When ~he magnetic winding (l) is not in circuit, the 

packing (4) presses against the inlet for the armature 

(3) which in its turn is actuated by ~he return spring (2). 

This keeps the cold start valve closed. 

When the magnetic winding is fed from the controi 

unit via a con~rol re lay, the armature is drawn down 

and fuel is pressed past ,the packing, through the cold 

start valve and into the inlet ducf. 

Fig. 2-107. Co ld start valve 

1. Magnetic winding 
2. Return spring 
3. Magnetic armature 
4. Packing 



Fig. 2-108. Cold slarl valve, inslalled 

THROTTLE VALVE SWITCH 
The throttle valve switch is instal led In the inlet duct 

and is conneded by means of the thro~tle shaft. The 

switch sends impulses to the controi unit to increase 

fuel with acce,leration . 

During acceleration, the switches {2, Fig. 2-11 O) are 

pressed together. This cuts in the circuit so that current 

can flow from one switch to the other. 

When the slip contacts move over the zig-zag, the 

controi unit receives impulses. Depending upon the 

number of impulses and their rapidity, the controi unit 

determines how much additional fuel will be injected 

(that is, how many additional injections will take place 

and how much the injeation interval will be extended). 

Throttle reduction opens the switches (2) to prevent the 

controi unit from receiving impulses for " extra fuel" 

when the air throttle valve is closed . 

Fig . 2-109. Throllle valve swilch inslalled 

Fig. 2-110. Throllle valve swilch 

1. Slip contacts 
2. Switch pair for acceleration funciion 
3. Conneciion with Ihrottle spindle 
4. Switch pair for fuel shuf-off funciion 

PRESSURE SENSOR 
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The pressure sensor senses the pressure in the inle't duct 

and by permi1ting pressure variations to influence the 

armature in a transformer, thus altering the trans

former inductance, the pressure sensor informs the 

controi unit about the engine load . 

The pressure sensor is located on the right wheel 

housing and is connected to the inlet duct by means of 

a hose, see Fig. 2-111. 
The pressure sensor, Fig . 2-112, is built into a housing 

of light-alloy. 

Fig. 2-111. Pressure sensor inslalled 
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When the engine is switched off, atmospheric pressure 

exists on both sides of ,the diaphragm (8) and the 

moveable arma~ure (11), which is suspended friction

free in bO'th leaf springs (3 and 6), is pressed against 

the full-Ioad stop (9) by the spring (2). Moreover, both 

the deflated diaphragm bellows (7) are pressed to

gether, since they are influenced by atmospheric pres

sure. This permits the armature (11) to move it

self further to the right. With the armafure at the 

extreme right, the pressure sensor informs the controi 

unit that maximum possible fuel can now be injected. 

When the engine starts and the underpressure from 

the engine intake duct influences the left-hand side of 

the diaphragm (8), atmospheric pressure forces the dia

phragm over to the part-Ioad stop (10). At the same 

time, the diaphragm bellows (7) expand since they are 

influenced by the underpressure inside the pressure 

sensor and they move the arma'ture a bit to the leH. 

Depending upon the pressure in the inlet duct (engine 

load) the armafure adjusts itseif to different positions 

during driving. 

AJt full-throttle driving, the pressure in the inlet duct 

will be almost equal to the atmospheric pressure, at 

which point the armature takes up the same position 

as when the engine starts. 

The function of the valve (13) is to prevent pressure 

impulses in the inlet duct (from piston movemenrt) from 

being conveyed into the pressure sensor. This valve 

has a small hole which constricts the impulses. During 

sudden acceleration, when air will rush into the pres

sure sensor, ,the hole in the valve is insufficient to 
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Fig. 2-112. Pressure sensor 

1. Damping spring 
2. Coil spring 
3. Leaf spring (suspension) 
4. Secondary wind ing 
5. Primary winding 
6. Leaf spring (suspension) 
7. Diaphragm bellows 
8. Diaphragm 
9. Full·load stop 

10. Part-Ioad stop 
11. Armoture 
12. Electrical connection 
13. Valve 
14. Hose connection 

cope with this so that the entire va lve is moved by 

spring pressure away from the opening and air is 

allowed to enrer. 

AUXILlARY AIR REGULATOR 
The auxiliary air regulator is located at the front end 

of the cylinder head and has its expanding element 

projecting into the coolant system, see Fig. 2-113. 

Fig. 2-113. Auxiliary air regulator 

1. Expanding element 
2. Regulator 
3. Auxiliary air pipe 
4. Return spring 



Fig . 2·11 4. Auxiliary air regula to r (1) installed 

The regulator ope'rating range IS from _25 0 C 

(_13 0 F), fully open, to +60 0 C (140 0 F), fully closed. 

At cold start, the auxiliary air regulator opens (how 

much wi ll depend on the temperature) and admits 

additional a ir into the in let dud. Graduallyas the 

engine heats up, the regulator element (1, Fig . 2-113) 

expands and presses back the regulator (2) which, at 

60 0 C (140 0 F), completely closes off the cross-sectional 

area of the auxiliary air pipe. 

Fig . 2-115. Thermal timer installed 

4 

3 
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Fig. 2-116. Thermal timer 

1. Co nla c!s 
2. Bi-metal spri ng 
3. Cable 
4. Cable 

THERMAL TIMER 
The thermal timer regulates the injection interva l for 

the cold start valve. With a cold engine {below +35 0 C 

= 95 o F), the contacts (1) a re closed. When the starter 

motor operates, current then flows from it to the cold 

start va lve and via the cable (3) and contaofs (1) to 

ground. At the same time a current flows from the 

starter motor via the cable (4) and the contacts (1) to 

ground. As long as the contacts (1) are closed and the 

starter motor engaged, the cold start valve will inject. 

When current flows through the cable (3), this heats 

up the bi-meta I spring (2) which bends and causes the 

contacts (1) to open. The cold start valve will now stop 

injecting. The heating-up time for the bi-meta I spring, 

and thereby ~he injection interval for the cold start 

valve, varies with engine temperature. 
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Fig.2·117. Temperalure sensor for inlake a ir, inslalled 

TEMPERATURE SENSORS 
The system is equipped with two temperature sensors, 

one for coolant and one for intake air. The temper

ature sensor for the coolant provides the controi unit 

with information about the coolant temperature so 

that the contral unit can adapt the injection inte rval. 

The temperature sensor for the intake air provides the 

controi un it with information about the temperature of 

the intake air so that the controi unit can increase the 

injection quantity somewhat at low intake air temper

a~ure . Compensation ceases when the temperafure of 

the intake air is greater than +30 0 C (86 0 F). 

The temperature sensor for the coolant is located at 

the front of the cylinder head, see Fig. 2-118, and the 

temperature sensor for the induction air in front of the 

battery, see Fig. 2-117. 
The temperature-sensitive part of the temperature 

sensor is a semi-conductor with negative temperature 

coefficient, that is, the resistance drops with increasing 

temperature . The resistance alters considerably be

tween different temperatures. For example, the temper

ature sensor has at _20 0 C (_4 0 F) a resistance of 

15000 ohms, bu,t at +60 0 C (140 0 F) the resistance is 

only 600 ohms. 

AIR CLEANER 
The air c1eaner is placed above the inlet duct, see 

Fig. 2-119, and is of the paper type . It should be re

placed after eve'ry 40 000 km '(24000 mi les). 
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Fig. 2·118. Temp~ralure sensor (1) for coola ni, inslalled 

INLET DUCT 

The inlet duct IS of aluminium, cast in one piece. It 

consists of a common inlet duct from which individual 

induction pipes lead to each induction port in the 

cylinder head. 

Athrottle valve is mounted at the mouth of the com

mon inlet duct. During idling, the throttle valve is 

completely c10sed and the engine receives air through 

a by-pass line from the top side of the throttle valve 

to its bottom side. Idling speed is adjus-ted by altering 

the crass-sectional area of the auxiliary air pipe by 

means of the id le adjusting screw placed in the line, 

see Fig. 2-120. 

Fig. 2-119. Air cleaner, inslalled 



Fig. 2-120. Id le adjusting screw 

TRIGGERING CONTACTS 
Below the centrifugal governor in the distributor there 

is a contact device with two triggering contacts, see 

Fig. 2-121. 

The contacts are actuated by a cam on the distributor 

shaft. The function of these contacts is to supply in

formation to the controi unit about engine speed so 

as to enable the controi unit to determine, partly when 

the injection should begin, and partly the duration of 

the injection with the help of the information from the 

pressure sensor. 

2 

Fig. 2.121. Distributor with controi device 

1. Triggeri ng contacts 2. Electrical connection 
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Fig. 2·122. Venting filter, fitled 

GAS EVAPORATIVE CONTROL 
SYSTEM 

VOLVO 
106538 

Vehicles intended for the U.S.A market are fitted with 

a gas evaporative controi system, which prevents gas 

fumes from being released into the atmosphere. The 

system consists of an expansion cannister and a vent

ing filter, which is filled with active carbon. Also in

cluded are the connection hoses between the various 

components. The venting filter is located in the engine 

compartment on the right-hand side, see Figs. 2-122 

Fig. 2·123. Venting filter 

1. Foam plastic filter 5. Perforated plate 
2. Active carbon 6. Cannister 
3. Felt 7. Connection to inlet duc! 
4. Wire gauze 8. Connection from expansion containe~ 
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Fig. 2-124. Expansion container 

1. Hose to fuel filling pipe 3. Expansion container 
2. Hose to fuel tank 4. Hose to ve nting filter 

and 2-123. The expansion container is placed behind 

the protective wa ll,board in the luggage compartment, 

see Fig. 2-124. 

Gas fumes forming In the hermetically sea led con

tainer, particularly during warm wea'ther, are con

veyed to the expansion container (2, Fig. 2-125) and 

from there to the venting filter (4) where they are 

mixed with the active carbon. 

When !the engine starts, air is drawn through the· vent

ing filter and into the engine via the inlet duct. Gas 

fumes stored in the active carbon are drawn by the air 

flow into the engine where they take part in the 

combustion. 

The foam plastic filter at the bottom of the venting 

filter should be replaced after every 40000 km (24000 

miles\. 
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Fig . 2·125. Gas evaporative controi system, principle 

1. Fuel tank 3. I nlet duct 
2. Expansion container 4. Venting filter 



Fi g . 2-1 26. EGR valve, insta lled 

Exhaust gas recirculation (EGR) 
Vehicles with a B 30 F-engine in combination with 

outomatic transmission are equipped with an EGR 

system. This makes for cleaner exhaust gases when 

driving on half throttle. The system consists of a re turn 

channel and an EGR valve operated under a vacuum. 

Function 

Exhaust gas recirculation takes place when the air 

shutter is be tween the closed position (id le) and the 

half-open position (full throttle). 

When the air sh utter is closed, Fig . 2-128 a, the open

ing for the EGR line on the EGR valve is in front 

of the air shutter. The pressure in the EGR line and 

olso in the EGR valve vacuum chamber is then 

Fig. 2-127. Controi valve 
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l. Vaeuum ehamber 4. Referenee ehamber 
2. Return spring 5. Piston 
3. Diaphragm 

Fig . 2-128 a. Air sh utter closed, no exhaust gas recirculation 

equal to atmospheric pressure . Since the pressure in 

the EGR valve reference chamber is alwa ys equal 

to atmospheric pressure, the same pressure exists on 

both sides of the diaphragm and this keeps the valve 

in a closed position under the force of the spring. 

In other words, there is no e-xhaust gas recirculation. 

When the air shutter is partly opens, Fig. 2-128b, the 

opening for the EGR line "moves" behind the air 

shutter. Behind the air shutter there is partiai vacuum 

which is transmitted to the vacuum chamber of the 

EGR valve. The a'tmospheric pressure in the EGR 

valve reference chamber now presses the diaphragm 

backwards so that the valve opens. Exhaust gas re

circulation now takes place to the in'fake manifold 

and back into the cylinders. 

Fig . 2-128 b. Air sh utter partly open, exhaust gas recirculation 

2 : 53 



With a fully epen air shutter, Fig . 2-128 c, there is 

atmespheric pressure in the intake manifeld and this 

is transmitted te the vacuum chamber ef the centrO'I 

valve. The pressure en beth sides ef the diaphragm is 

newequai se that the valve is clesed by the spring. 

Exhaust gas recirculatien has new stepped. 

. . 
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Fig . 2-128 c. Air shuHer fully open, no exhaust gas recircu lation 

CABLE HARNESS 
All electrical cempenents In the electrenic injectien 

system are meunted in a special cable harness with 

numbered cables. The cennedtiens between the cable 

harness and cempenents are ef the se-called "Amp" 

plug type, which makes fer geed eledrical centact as 

weil as rapid remevai and fitting ef the varieus. The 

plugs are previded wi1th gremmets te ensure preper 

installatien in the varieus cempenents. Check that the 

grommet enters the cut-eut en the centrO'I unit by push

ing in the harness plug securely. The cenneotiens are 

cevered by rubber pretecters which alse serve fer 

lecking purpeses. The'se protecters are remeved by 

pulling the "tengues". 

2: 54 

CABLE HARNESS NUMBERING 
Cable NO'. 

Frem Te 
CentrO'I unit Temperature senser I 

(inductien air) 
3 CentrO'I uni,t Injecter cyl. l 
5 CentrO'I unit Injecter cyl. 2 
3 CentrO'I unit Injecter cyl. 3 
5 CentrO'I unit Injecter cyl. 4 
4 CentrO'I unit Injecter cyl. 5 
6 CentrO'I unit Injecter cyl. 6 
7 CentrO'I unit Pressure senser 
8 CentrO'I unit Pressu re senser 
9 CentrO'I unit Threttle valve swirtch 

10 CentrO'I unit Pressure senser 
11 CentrO'I unit Greund 
12 CentrO'I unit Distributer 

(T ri gge-ring centacts) 
13 Centre I unit Temperature senser I 

(Inductien air) 
14 CentrO'I unit Thrcrttle vc;Jlve swi'tch 
15 CentrO'I unit Pressure senser 
16 Cenrtrel unit Main relay, terminal 87 
17 CentrO'I unit Threttle valve swi'tch 
18 CentrO'I unit Startermoter, terminal 50 
19 CentrO'I unit Pump relay, terminal 85 
20 CentrO'I unit Threttle valve switch 
21 Cen~rel uni~ Distributer 

(T rigge1ring centacts) 
22 CentrO'I unit Distribu1ter 

(T riggering centacts) 
23 CentrO'I uni1' Temperature senser II 

(Ceelant) 
24 CentrO'I unit Main relay, terminal 87 
26 Injecter, cyl. l Greund 
27 Injecter, cyl. 2 Greund 
29 Injecter, cyl. 3 Greund 
30 Injecter, cyl. 4 Greund 
39 Injecter, cyl. 5 Greund 
40 Injecter, cyl. 6 Greund 
32 Temperature-senser II Greund 
35 Fuel pump (-) Greund 
36 Fuel pump (+) Cennecter 
37 Cennecter Pump relay, terminal 87 
38 Main relay, terminal 86 Ignitien 
45 Main relay, terminal 85 Pre-engaging resistance 
28 Main relay, terminal 87 Greund 
31 Thermal timer Pump relay, terminal 30 

Starter moter 50 



.. 

4 

2 

1 

cn 1 

cn 2 

cn 3 

cn 4 

CYl 5 

CYl 6 

11 26 27 29 30 32 39 40 45 

16 24 

l 13 

16 

Fig. 2·129. Cable ha rness 

1. Ignilion coil (term. 16) 
2. ThroHle va lve swilch 
3. Pressu re sensor 

4. Therma I Ii me r 
5. Ca ld slarl val ve 
6. Starter molor (lerm. 50) 
7. Dislribulor (lriggering 

conlacfs) 
8. Contro i unif 
9. Temperafure sensor for 

coolont 

10. Injeclors 
11. Pump relay 
12. Diade (localed in relay) 
13. Main re lay 
14. Conneclor 
15. Fuel pump 
16. Temperalure sensor fo r 

induction air 
a . To fuse l 

(small fusebox) 
b. To baHery, B+ 

10 

a 
11 

12 

13 

14 

15 
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REPAIR INSTRUCTIONS 

SPECIAL INSTRUCTIONS FOR WORKING 
ON VEHICLES WITH ELECTRONIC FUEL 
INJECTION 

l . Never let the engine run without the battery 

connected. 

2. Never use a high speed battery charger as a start

ing aid. 

3. Wh Ein. using a high speed charger to charge the 

battery in the vehicle, the battery should be 

d'isconnected from the rest of the electrical system. 

4. The controi uni,t may not overheat above + 85° C 

(185° F). The controi unit must nO't be connected up 

(the engine started) when the ambient temperature 

exceeds +70° C (158° F). (With paintwork on the 

body, etc., when the vehicle is being stove-hea1ed, 

it must not be driven out of the oven, it must be 

conveyed out. If there is risk of temperature ex

ceeding + 85° C (185° F), the controi unit must first 

be removed .) 

5. The ignition must be switch ed off before connect

ing up or disconnecting the controi unit. 

2: 56 
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Fig. 2-130. Test instrument connected to cable harness 

6. For all wo rk with fuel lines, great care must be 

taken to ensure that no dirt enters the system. Even 

tiny dust particles can jam injectors. 

TESTING OF INJECTION EQUIPMENT WITH 
BOSCH TEST INSTRUMENT EFAW 228 

l . Swi tch off the ignition . 

2. Remove controi unit (see page 2 : 62). 

Connect the cable from the test instrument to the 

cable harness in the ve hicle, see Fig. 2-1 30. 

3. Turn switch "A" on the instrument to position 

"Measuring circuit B". 

4. Test as follows: 

(NOTE. When testing with the test instrument, the 

entire program should be carried out. Any faulty 

component should be replaced or adjusted before 

continuing the test. Extra starti ng button for 

operating the starter motor may not be connected 

until the test "Voltage III starter motor" has been 

carried out.) 

Fig . 2-131. Test instrument connected to cable harness 
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Fig . 2-132. Seat fo lded back 

CONTROl UNIT 
REMOVING 

l . Move the right sea t to its rear stop position . 

2. Remove the bolt between the tubular bend and 

the link screw. Move the seat to the front stop 

position and fold it backwards, see Fig. 2-132. 

3. Unscrew the two attaching screws and lift out the 

controi unit. 

4. Unscrew the screw for the cap holding the cable 

harness to the contral unit, see Fig . 2-133. 

5. Make a puller as shown in Fig . 2-134. Hook in the 

pulle!", see Fig . 2-135, and pull out the plug contaet 

carefully. 
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Fig. 2-133. Removing plastic (over 

l. Cap screw 
2. Plastic cover 

INSTALLlNG 

Fig.2-134. Puller for plug contact 

Material, 2 mm (5/64") we lding wire 

VOLVO 
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l. Press the plug contact firmly into the controi unit. 

Fit the plastic cover strip and cap. 

2. Place the controi uni"! in position and ht the screws. 

3. Fold back the seat and move it to the rear stop 

position . 

4. Bolt the seat securely between the tubular bend 

and link screw. 

Fig. 2-135. Removing plug conlacl 
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FUEL PUMP 
REPLACING 

l . Remove the protective casing by unscrewing both 

the screws, see Fig. 2-136. 
2. Disconnect the contact unit from the fuel pump and 

clean the pump hose connections. 

3. Pinch the pump hoses with pinchers {290l). Slacken 

the hose clamps and remove the hoses, see Fig. 

2-136. 

4. Remove 'the bolts securing the pump and take 

down the pump. 

5. Fit the new pump. 

6. Connect up the hoses to the pump and remove the 

pinchers. 

7. Connect up the contact unit. Check to make sure 

the pump functions and that there is no leakage 

at the hose connections. 

8. Fit the protective casing. 

CHECKING 

The pump should deliver 100 dm 3/h (22 Imp. galls. = 

26.4 US gall./h) at a pressure of 2.1 kp/cm 2 (30 psi). At 

this load, current consump,tion sh ou Id be 5 amps. 

NOTE. The pump is pole-sensitive. Observe due care 

when testing a disconnected pump. 

Fig . 2-136. Removing luel pump 

FUEL FILTER 
REPLACING (Every 20000 km = 12000 miles) 

l. Clean the filter hose connections. 

2. Pinch the filter hoses with pinchers (2901). Release 

the hose clamps and remove the filter from the 

hoses, see Fig . 2-137. 

NOTE. Make sure that the new filter is fitted with 

the arrow pointing in the direction of fuel flow. 

3. Fit the new filter and tighten the hose clamps. 

Remove the pinchers. 

4. Check to make sure the re is no leakage at the 

hose connections. 

PRESSURE REGULATOR 
REPLACING 

l . Disconnect the three hose connections to the pres-

sure regulator. See Fig . 2-138. 

2. Remove the pressure regulator. 

3. Install the new regulator. 

4. Tighten the three hose connedions. 

5. Check for leakage. 

Fig. 2-137. Removing luel lilter 
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Fig. 2·138. Replacing pressu re regulator 

ADJUSTING 

VOLVO 
106646 

l. Slacken the hose clamp and remove the hose from 

the header pipe. 

2. Connect up a pressure gauge according to Fig 

2-139. 

3. Run the fuel pump, either by start.ing the engine 

or by connecting up test instrument Bosch EFA W 

228 and operating the pump with this instrument. 

4. Slacken the locknut and adjust the pressure to 

2.1 kp/cm 2 (30 psi). (Replace regulator if pressure 

is not correct.) 

5. Remove the pressure gauge. 

6. Connect the hose to the header pipe and tighten 

the hose clamp. 

Fig. 2·139. Connecting pressure gauge 
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INJECTORS 
REPLACING 

l . Remove the air cleaner. 

2. Remove the vacuum hose to the servo and the 

hose from the inlet duct to the oil trap. 

3. Remove the plug contacts from the injectors and 

the throttle valve switch . Disconnect and lift out of 

the way the cable harness from the header pipe. 

4. Disconneci the hose to the header pipe and from 

the pressure regulator, also the hoses between 

header pipe. 

5. Remove the injector by turning the lock ring, see 

Fig . 2-140, anti-clockwise so that it Loosens from the 

bayonet fitting . Pull up the injector. 

6. Move over the sealing ring, washers, bayonet 

fitting . 

NOTE. The small rubber sealon the injector should 

be replaced each time the inject-or is removed. 

Installing is in reverse order, that is from 5 to l. 

CHECKING 

Measure the resistance between the terminal pins. The 

resistance should be 2.40 ohms at +20 0 C (68 0 F). 

NOT·E. Never test an injector by connecting up 12 volts 

to the terminal. The injector will be ruined immediately 

since it caters for a max. operating vo ltage of 3 volts. 

Maximum leakage for the injectors is two drops per 

minute at 2.1 kp/cm 2 (30 psi) . 

Fig. 2-140. Removing iniector 



Fig . 2-141. Injectors removed for checking 

COLD START VALVE 
REPLACING 

l . Remove the air c1eaner. 

2. Apply pinchers (2901) and pinch the hose for 

the cold start valve . 

3. Remove the plug contact and the fuel hose from 

the valve. 

4. Unscrew both screws securing the cold start valve 

and remove the valve. 

5. Place the new cold start valve with packing in 

position and screw it on securely. 

6. Connect the fuel hose and fit the plug contact to 

the valve. 

7. Remove the pinchers. 

8. Fit the air c1eaner. 

THROTTLE VALVE 
ADJUSTING 

l . Release the locknut for the stop screw (2, Fig . 2-142) 

for the throttle valve switch and screw out the 

screw a couple of turns so that it does not lie 

againsj' the stop on the throttle valve spindie. Check 

to make sure that the swi:tch is fully c1osed. 

2. Screw in the stop screw until it touches the stop on 

the switch spindie. Thern screw it in l turn and 

tighten the locknut. Check that the throttle valve 

switch does not jam or seize in the c10sed posi

tion. 

3. Adjust the thro'ttle valve switch as indicated under 

"Adjusting". 

NOTE. The stop screw must nof be used for adjust

ing idle. 

Fig. 2-142. Stop screw for thrott/e va/ve 

1. Stop screw 
2. Locknut 
3. Stop on va lve spindle 

THROTTLE VALVE SWITCH 
REPLACING 

l. Remove the air c1eaner. 

2. Pull out the plug contact from the throttle valve 

switch. 

3. Remove both the screws securing the throttle valve 

switch to the inlet duct. Pull rhe throttle valve 

switch straigh~ out. 

4. Press on the new switch carefully. Re-fit the screws 

but do not tighten them. Connect the plug contact. 

Adjust throttle valve switch according to below. 

5. Fit the air c1eaner. 

ADJUSTING 

l. Connect Bosch test instrument EFAW 228 accord

ing to page 2 : 56. 

2. Set switch "A" to position "Measuring" and switch 

"B" to position "Throttle valve switch III". 

3. Slacken the screws in order to turn the throttle 

valve switch . Make a mark on the inlet duct at the 

upper screw if there is not one there aiready. 

4. Turn the throttle valve switch c10ckwise as far as 

possible. Then turn it slowly anti-c1ockwise until 

the pointer on the instrument goe5 over from "(x)" 

to "O". Then turn a further 1° (1/2 graduation mark 

on the sca le at the upper attaching screw) and 

secure the throttle valve switch. 

5. Check to make sure that the instrument pointer 

goes over to "(x)" when the throttle valve opens 

about l°. (Place a 0.50 mm=0.02" feeler gauge 

between the stop screw and stop on the throttle 

valve spindfe. Change to a 0.30 mm =0.012" feeler 

gauge. The pointer should nof then swing over to 

"00"). 
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CHECKING 

For the following checks, several components are 

connected up, so that it is not possible to establish 

with certainty whether the fault is in the throttle switch 

if the checks are unsatisfaotory. 

l. Switch on the ignition . Open and close the throttle 

valve slowly. Clicking sounds should come from a 

group of injectors to indicate that e~tra fuel for 

acceleration has been injected . 

TEMPERÄTURE SENSOR I (INDUCTION AIR) 
l . Remove the right drip protection. 

2. Remove the air hose from the right side plate. 

3. Pull out the plug contact from the lemperature 

sensor. 

n 

4000 

3000 

2000 +-H-+-+-

1000 1--l---L-L...l-.j.....JL......J.-.l.....l--I-.L....J'-I.-'=_ .... C o 
+10 +20 +-30 +- 40 

4. Remove the temperature sensor. wsLm 
Installing is in reverse order, that is, from 4 to l. 

CHECKING 

Measure the resistance between the terminal pins and 

compare with the table in Fig. 2-143. 

AUXILlARY AIR REGULATOR 
REPLACING 

1. Drain the coolant from the engine block. 

2. Disconneot the hose·s from the auxiliary air re

gulator. 

3. Remove the auxiliary air regulator (Insex 3/16). 
4. Place the packing in position and instal. the new 

regulator. 

5. Fit the hoses. 

6. Close the drain cock and fill with coolant. 

fl 

400 

300 

200 +-H-+-+-H-+--+ 

100 -I-"--I-J--'--+--L....J.......J-.I........;f--'---Jo.-'---'-__ .. C o 
+10 + 20 +30 

Fig. 2-143. Resis!ance in !empera!ure sensor for induc!ion air 
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Fig. 2-144. Resis!ance in !empera!ure sensor far coolan! 

TEMPERATURE SENSOR II (COOLANT) 
REPLACING 

1. Pull ou't the plug contact from the sensor. 

2. Remove the temperature sensor. NOTE. To avoid 

losses, the new temperature sensor, provided with 

packing, should be ready for installing. 

3. Inst.all the new temperature sensor. 

4. Re-fit the plug contact. 

CHECKING 

Measure the resistance between the terminal pins and 

compare with the table in Fig . 2-144. 

PRESSURE SENSOR 
REPLACING 

l. Disconnect the hose and remove the plug contact 

from the sensor. Remove the sensor. 

3. Move the bra eket from the old to the new sensor. 

4. Installing is in reverse order, thot is, from 2 lo l. 

CHECKING 

Measure the resistance between the terminal pins. 

The resistance should be approx. 90 ohms between 7 

and 15 (primary winding). 

Approx. 350 ohms between 8 and 10 (secondary wind

ing). 

All other combinations should give "00" resistance. 



IGNITION DISTRIBUTOR TRIGGERING 
CONTACTS 
REPLACING 

l . Remove the distributor. 

2. Clean the ou~side of the disfributor. 

3. Remove both the screws. Pull ou't the insert. 

4. Lubricate the fibre tabs on the new insert with 

grease (Bosch Ft l v 4 or corresponding). 

5. Check to make sure that the packing is not 

damaged if it is not to be replaced . 

6. f-it. the contact insert. 

7. Fit the distributor and adjust the ignition . 

AIR CLEANER 
REMOVING 

l. Disconneot the hoses from the rocker arm casing 

and side plate. 

2. Release the tensioning clamps from ~he air cleaner. 

3. Lift off the air cleaner. 

4. Check the rubber sealing. 

In ~talling is in reverse order to removing. 

ADJUSTING IGNITION 
l . Connect a rev counter and stroboscope. 

2. Remove the hose for air cleaner at the inlet duct. 

Disconnect the hose to the distributor vacuum 

governor from the inlet duc!. 

3. Start the engine and adjust down the speed to 

11.7-13.3 r/s (700-800 r/m ). 

4. Set the firing to 100 BTDe. (When adjusting, dis

connecj' the distributor housing and turn it in the 

desired direction.) 

5. Re-fit the hose from the vacuum governor. 

ADJUSTING IDLlNG 
l . Run the engine until i't is warm (approx. 800 C= 

1760 F). Conned a rev counter. 

2. Check to make sure tha'! the auxiliary air regulator 

is completely closed by pulling off the hose be

tween the inlet duct and the regulator and by 

covering the opening with the hand. The speed 

must not differ much from the previous speed. 

(Engine insufficiently warm or auxiliary air re

gulator faulty, if 'there is much difference in speed.) 

Re-fit the hose. 

Fig. 2-145. Adjusting CO-value 

3. Adjust the idling speed to 15 r/s (900 r/m) (for 

vehicles with automatic transmission, 13.3r/s (800 

r/m) by means of the idle adjustment screw. (If the 

speed can not be lowered sufficiently, check the 

basic setting of the throttle valve, see page 2 : 65). 

4. Fit the hose from the air cleaner. 

ADJUSTING CO-VALUE 
Adjusting is at idling speed and with the engine warm 

(80 0 C== 1760 F). 

l. Connect a CO-meter. 

2. Adjust the CO-value to 1-1.5 % (Automatic 0.5-

l.0 %) with the adjusting screw on the controi 

unit. 

Turning the adjusting screw clockwise increases 

the CO-content. 

EXHAUST GAS RECIRCULATION SYSTEM 
The return line and controi line of the system should 

be cleaned every 20000 km (12000 miles). 

The intake manifold should on ly be cleaned when 

necessary. To do this, first remove the manifoid . The 

function of the EGR system can be checked by connec

ting the vacuum hose of the distributor to the EGR valve 

vacuum chamber. The engine should be on idle. The en

gine should stop or run unevenly. If this does not hap

pen, check to make sure that the return pipe and the 

EGR line are not blocked. If the return pipe and EGR 

line are without fault, change the EGR valve for a new 

one. The EGR valve should always be replaced after 

every 40000 km (25000 miles). 
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l. Fan blade 
2. Boll 
3.0il 
4. Seals 
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GROUP 25 

COOLING SYSTEM 
DESCRI PTION 

Fig. 2·146. Sealed cooling system 

GENERAL 

Fig. 2·147. Fan coupling 

The engine is water-cooled and the cooling system is 

of the sea led type, see Fig . 2-146. A fan cover mounted 

on ,the radia,tor improves the cooling function of the 

fan. The fan is speed.regulated, a so-called slip

coupling type (see Fig . 2-147), ~he function of which 

is to ensure that the fan blades do not exceed a 

certain speed even if ~he engine speed is exceeded. 

See Fig . 2-155. The six fan blades are mounted asym

mwrica"'y to keep down the noise leve!. The fan 

coupling consists of the casing (11, Fig . 2-147) in which 

the fan blades (l ) are secured with the bolt (2). The 

casing (11) has two halves which, however, cannot 

be separated for repa i rs, the fan coupling then 

being replaced complete. The hub (8) has a light fit on 

the walter pump flange (6) and is locked by means 

of the center bolt (7). The hub is provided with a slip 

disc of friction material (9) surrounded by oH. During 

idling and at J.ow spe.eds, the slipping i·s insignificant, 

so that the fan provides an air current for satis

factory cooling. When the ingoing speed (that of the 

water pump) exceeds about 58 r/s (3500 r/m), the slipping 

5. Washer 9. Frictian maieriai 
6. Flange, waler pump 10. Rubber ring 
7. Center balt 11. Casing 
8. Hub 
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Fig. 2-148. Wa!er pump 

l. Housing 5. Lock spring 
2. Impeller 6. Sha!t with ball bearings 
3. Seal ring (integral unit) 
4. Flange 7. Wear ring 

increases (see Fig . 2-155). With this arrangement, the 

fan speed should never exceed about 41.7 r/s (2500 r/m) 

The fan noise output would then be low eompared 

with a fan wnich runs .at the same hign speeds as the 

water pump. Compared with this latter type of fan, 

tne output loss will be less for the slip-coupling type 

fan . 

A centrifugal pump, Fig . 2-148, takes care of the 

eoolant circulation and a twin operating thermostat 

provides rapid warming up of the engine and con

tributes to the engine maintaining the most suitable 

temperature under all operating conditions. 

In order to achieve the desired effect with the sea led 

eooling system, it must be weil fil/ed and not leak. 

As coolant, a mixture consisting of 50 % ethyl,ene 

glyeol and 50 % water is used all year round. This 

mixture provides p'rotection against frost down to 

minus 350 C (minus 320 F) and should be changed 

every other year, on which occasion the engine, radia

tor and expansion tank snou,ld be f1ushed with dean 

water. 

If Volvo anti-freeze for cars is used (it is red in colour), 

it should not be mixed with other types of anti-freeze. 

COOLlNG SYSTEM INNER CIRCUIT 
(BY-PASS) 
The oooling system eonsists of two circuits, an inner 

and an outer one. When the engine is warming up 

and in veryeold weather when large quantities of 

heat are required for warming up the inside of the 

ear, the coolant 6rcufa.tes almost exdusively through 

Fig. 2-149. Coolan! flaw, !hermos!a! closed 

1. To radiator 5. Distributing pipe 
2. Thermostat 6. Water pump 
3. Cylinder head 7. From radiator 
4. By-pass pipe 

the inner circuit (the by-pass). This circuit covers the 

engine and ear heater_ The thermosta,t is dosed, that 

is, the outlet to the radiator is shut off. The eoolant 

passes through the thermostat by-pass to the distribut

ing pipe (5, Fig. 2-149) in the cylinder head. This results 

in a unIform cooling of the warmest parts in the 

cylinder head. Even the parts around the spark 

plugs a're also eold and thereby maintained at a 

constant temperature. The coolant surrounding the cy

linde'r waHs is circulated by means of thermo-syphon 

action. 

COOLANT SYSTEM OUTER CIRCUIT 
When the eoolant in the inner drcuit reaches a suit

able temperature for the engine, the thermostat be

gins to open during which time the by-pass between 

the thermostat housing and the pump is graduaHy 

closed, see Fig . 2-150. 
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Fig. 2-150. Coola n! flow, !hermos!a! open 

Concerning numbers above, see previous figure 
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Coolant flows from the engine into the upper part 

of the radiator, is cooled and then sucked by the 

pump out from the lower part of the radiator from 

where j.t is conveyed into the engine through the 

distributing pipe. 

An air cushion forms in the upper part of the ex

pansion tank and permits the coolant to expand 

withovt involving any loss of coolant so that there is 

air suction at reduced temperature and volume. This 

arrangement ensur·es that the cooling system is al

ways filled with Goolant, thus minimizing the risk of 

corrosion . When the cooling system is being topped 

up, it will probably be difficult to prevent air from 

entering this system. The air, however, is subsequently 

separated and forced out into the expansion tank 

where it is replaced by coolant from this tank. It is, 

therefore, important to check the coolant level after 

the system ha's been emptied and filled with new 

cool'ant. 

The expansion tank cap is provided with a valve 

which opens when the pressure in the system goes up" 

to 0.7 atmospheric gauge. There is also a valve which 

opens when there is apartiai vacuum in the system 

and admits air into the expansion tank. 

REPAIR INSTRUCTIONS 

TOPPING UP WITH COOLANT 
Topping up wi,th coolant, consisting of 50 % glycol 

and 50 % wa1er (aH year round) is done in the ex

pansion tank, when the level has fallen to the "Min" 

mark_ 

NOTE. Never top up with wafer only. 

DRAINING COOLJNG SYSTEM 
To drain the cooling system, rem ove the plug on the 

engine and remove the lower radiator hose , The expan

sion tank is emptied by first taking it off its mounting 

and holding it at a sufficient height that the coolant 

runs into the radiator. Another way to empty the 

tank is by turning it upside down. 

FILLJNG EMPTY SYSTEM WITH COOLANT 
Before tilling, flush the cooling system with dean 

water. When filling wi,th coolant, through the filler 

opening on top of the radiator, the heater Gontrol 
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should be set at max. heat. FHI the radiator to the 

top and fil 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 several minutes at different 

sp,eeds. If necessary, top up with more coolant and 

then fit the expansion tank cap. After driving for a 

short time, check the coolant level and top up with 

more coolant since it takes some time before the 

system is complately davoid of air. 

COOLJNG SYSTEM LEAKAGE CHE'CK 
The cooling system is checked for leakage as follows: 

Conneci' a cooling system pressure tester to 'the hose 

between the expansion tank and radiator. Use a suit

able T-nipple and two pieces of hoses for this purpose . 

Carefully pump the pressure up to almost 0.7 kp/cm 2 

(lO psi). Observe the pressure gauge. The pressure 

musl' not drop noticeably during 30 seconds. If it does, 

check and put right any leakage. 





W hen adjusting the be i't, use the upper, max. limit

ing value indicated, since th e tensio ning reduces some

w hat a fte r the eng in e ha s be e n tu rned over seve ral 

t imes. 

NOTE. The alternator must not be oblique ly loaded . 

If an iron lever is used fo r a d justin g, it sho uld be 

placed between the engine and the front end of the 

alternator. 

Note that if the lower alternator bolt is not s lacken

ed during adjustment, there w ill be heavy stresses 

on the drive e nd bearing sh ield. 

On fi ~t i n g a new belt, final ~ens i on i ng should be 

carried out after driving fo r about 10 mi nutes. This w ill 

ensure a longe r lifet ime for the pulley belt. 

WITHOUT 2906 

The pulle,y beltt is tensioned so that it can be deflected 

10 mm (approx 3/8") with a fo rce acc. to table applied 

to the belt midway between the wate r pump pulley 

and alternator pulley, see Fig. 2-154. 

The amount of force applied will depend on the 10-
wtion of the bolt in the oblong slot in the tensioner. 

With the bolt at the end of the slolt (long belt), the 

force applied should be the lower value'; and with the 

bolt at the beginning of the slot (short belt), a force 

of the higher value should be applied. If the bolt is 

loca'ted anywhere between these extremes, the force 

applied should be proportionall,y within the two limits 

given. 

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 wafer pump pulley. 

Find out the speed relationship between fan and pulley 

by means of the stroboscope. The fan speed sh ou Id 

follow the speed of the water pump according to the 

curve given. in Fig. 2-155. 
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Fig . 2·154. Fan belt tension 

F = 75-11 O N (16.5-24 Ib) 

Fa n belt te nsi on ing : 

w ith 2906 F 

A 
1 

B 
1 

C 
N (Ib) 

9.5-10.51 8.1- 8.6 1 11 .5 
1 

75-110 (16.5-24) 

A= Check value with belt tension gauge 2906, new 

belt 

B = With belt in outer position (stretched belt) 

C = Value when f itting new bellt 

F = Depression force in N (Ib) when depressing 10 mm 

(3/8") midway between p ulleys. 

(The lower value with belt in outer position, 

stretched.) 

Fan spe ed r/m 

4000·r----,---~, 

3000 _. 

Input speed, r/ m (water pump) 

I --1---
-i-

--T-I . -

-+-+jj. __ L...L 
4000 5000 6000 
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Fig. 2-155. Curve for fa n co upl ing sl ip 
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GROUP 30 

GENERAL 
The electrical system is designed for a vo ltage of 

12 V. The equipment can be .divided up into the fol

lowing main parts: Battery, alternator and voltage 

.. 

regulator, starter motor, igni,tion system, lighting, re

maining electrical standard equipment and instruments. 

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 pol e 

stud grounded. 

REPAI R I NSTRUCTIONS 

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 and 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. 

INSTALLlNG 

l . Place the batfery In position . 

2. Inst,all the securing bar and secure the battery. 

3. Tighten the cable terminals on to the terminal 

studs. Coat ~he 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 thai the level is about 5 mm (3/16') above 

the plates. If the level is too low, fill up with distilled 
water as necessary. Ensu re also that the baMery is 

thoroughly secure and the cable terminals 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 

Fig. 3·2. Exploded view of alternalor 

1 Brush holder 
2: Isolation diades with halder 
3. Slip ring end shield 
4. Rectifier (silicon diades) 

The alternator is a three-phase, star-connected alter

nator unit which is Jocated on the right-hand side of 

the engine and is driven by a V-belt from a pulley on 

the crankshaft. 

The alternator has a rectifier built into the slip ring 

end shield. This rectifier consists of six silicon diodes. 

B+ 0-
DF_ ._._~ 

61 

+ 

l. 

I 
L._._4 
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l 

I 
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Fig. 3·3. Alternalar inner eircuil 

1. Stator 4 Rectifier diades 
S: Isolation diades 2. Rotor (field winding) 

3. Slip ring and brush holder 

3:2 

S. Stator 
6. Rotor 
7. Drive end shield 
8. Fan 

The alter.nator has a rotating field (rotor) and statio

nary generating windings {stator). 

The rotor is of the claw-pole type with the field wind

ings fed over ,the slip rings. The construction of the 

rotor has made it possible for the alternator to have 

a max. speed of 250 r/s (15000 r/m) . 

The isolation diodes (2, Fig. 3-2), which are placed on 

the outside of the alternator, have rfwo functions : They 

prevent the battery from discharging through the regu

lator and alternator field, and they provide a simple 

means of operating the charging warning lamp. 

The alternator is self-limiting (max. 55 amps.) and for 

this reason a simple voltage regulator can be used 

with only voltage controI. 
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Fig . 3-4, Allernalar oulput curve 
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REPAIR INSTRUCTIONS 

SPECIAL INSTRUCTIONS FOR 
WORK ON ALTERNATOR 
EQUIPMENT 
1. When replacing or fi.tting the battery, make sure 

~hat the new battery is connected with the correct 

polarity. 

2. Never run the alterna,lor with the main circuit 

broken. The battery and/or alternator and regu

lator leads must never be disconnected while the 

engine is running. 

3. No attempt should be made to polarize the alter

nator since this is not necessary. 

4. When charging the battery while installed in 

the vehicle, the neg'ative battery ,Iead should be 

disconnected. 

5. A rapid charger should not be used as a help in 

starting. 

6. When using an extra battery as an aid in starting, 

aLways conneot it in paralIeI. 

7. When carrying out any electric welding on the 

vehide disconn'ect the negative battery lea·d as 

weil as all the altemator leads. The welding unit 

shou·ld always be connected as nem as possible 

to where the welding is to be canried out. 

REMOVING ALTERNATOR 
l. Disconnect the negative lead to the battery. 

2. Disconnect the leadsto the alternator. 

3. Remove the bolt for the adjusting bar. 

4. Remove the bolt holding the alternator to the 

engine block. 

5. Remove the fan belt and lift the alternator for

wards. 

Fig. 3·5. Alternatar fitted 

12 

VOLVO 
104 469 

DISASSEMBlING ALTERNATOR 
1. Release ~he two screws holding the brush holder 

and ·remove the isolation plate. Pull out the brush 

holder. 

2. Remove the nut and washer. Lift off the pulley, 

fan, key and spacer washer. 

3. Remove the nuts and washers on terminal 61 and 

the corresponding on the other side of the isolation 

diode. Lift off the isolation diode holder, see 

Fig. 3-6. 

4. Mark the drive end shield, stator and slip ring 

end shield to avoid confusion when assembling. 

Remove the four attaching screws. 

5. Remove ~he stator and slip ring end shield with 

the help of two screwdrivers, which are inserted ' 

in two of the sockets between the stator and drive 

end shield, see Fig. 3-7. 

NOTE. The screwdrivers may not be inserted 

deeper than 2 mm (just over 1/16"), otherwise 

the stator may be damaged. 

6. Release the three screws holding the support plate 

of the drive end bearing. Release the bearing 

by knocking the end of the shaH against a piece 

of wood, see Fig . 3-8. 

7. Remove the nuts and washers for the diode

holders. 

8. Remove the stator and diode holders for the 

slip ring end shield. 

Fig. 3-6. Remaving isolation diades 
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Fig. 3-7. Disassembling alternatar 

CHECKING DISASSEMBLED 
ALTERNATOR 

STATOR 
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Check the sta'ter fer any shert-circuiting. If ene er 

several ef the ceils are burnt, there must be a shert

circuit in the stater. Cennect a test lamp (12 V. 2-5 W) 

between the stater plates and a terminal en the stater, 

see Fig. 3-9. 

If the lamp lights, the ise latien betweenthe stater 

winding and the stater pla tes must be burnt eut, in 

which case the sta,tO'r sheu ld be replaced. 

NOTE_ Only a 12 V, 2-5 W test lamp may be used; 

110 or 220 V, D.C. or A.C. lamps may NOT be used. 

This applies to all the alternator components. 

Check the diedes with a diede tester, see Fig. 3-10. 
If any ef the redifier diedes is fau lty, the entire 

Fig. 3-8. Removing drive end shield 

3:4 

VOLVO 
104472 

Fig . 3-9. Checking stator 
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diede helder (with three diedes) must be replaced. 

If any ef the iselatien diedes is faulty, replace the 

helder, cemplete with iselatien diedes. 

If a diede tester is net availab le, the diedes sheuld 

be soldered leese (see page 3-6) and tested with an 

ehmmeter. The diedes sheuld have high resistance in 

reverse directien and lew resistance in the flew direc

tien. 

ROTOR 

Check te make sure that the slip rings are net dirty 

er burnt. 

Check the winding fer breakage er damaged iselatien . 

Measure the resistance between the slip rings, see 

Fig. 3-12. At 25° C (77° F) the resistance sheuld be 

3.7 ehms. 

Fig. 3-10. Checking di odes 
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Fig . 3-11. Checking isolation diodes 

If the slip rings are dirty, clean them carefully with a 

cloth moist·ened in troichlorethylene. The slip rings 

can also be polished with fine sand paper. 

If .the winding is faulty, the entire rotor must be re

placed. 
Check the hearings. (The bearings should always be 

replaced when the alternator has been disassembled .) 

BRUSH HOLDER 

Connect a test lamp between the brushes. The . Iamp 

must not light. 

Connect the test lamp between the DF,-terminal and 

"+" brush. The lam p should give a steady light even 

if the brush or the terminal cable is moved see Fig . 

3-13. Connect the ,t-est lamp between the b-rush hold er 

Fig. 3-12. Check-measuring rotor 
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Fig.3-13. Checking brush holder 
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frame "-" brush . The lamp should g,ive a steady light 

even if the brush or the terminal I,ead i's moved . 

If the brush holder doe-s not meet the above require

ments or if the brush length is less than 5 mm (approx. 

3!l6"), then replace the brush holder. 

The brush length is measured between the brush con

taet surface and holder, with the brush resting against 

the spring, see Fig . 3-14. 

REPLACING RECTIFIER DIODES 
l. Mark the leads connecting the stator to the di odes 

Solder loose the leads. 

2. Place the new diode holder in exactly ~he same 

position occupied by the old one. Hold the out

going diode lead with a pair of flat pliers. (This 

is to conduct the heat from the soldering point 50 

as not to damage the new diode.) 

3. Solder on the diodes, see Fig. 3-15. 

NOTE. The complete "+" or "- " diode holder 

must be replaced even if only one diode is faul'ty. 

Fig . 3-14. Measuring brush length 
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Fig. 3·15. Soldering on diodes 
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Use a well·heated soldering iron, minimum 100 W for 

the soldering. 

Never change places for the two diode holders. The 

positive diode hold er is isolated from the frame by 

means of isolation washers and sleeves and its diodes 

a,re marked in red. 

The negative diode holder is not isolated and its 

diodes are marked in black. 

REPLACING BEARINGS 
DRIVE END SHIELD BEARING 

Removing 

l. Place the rotor in a vice with soft jaws. 

2. Pull the bearing off with a claw puller, see Fig. 

3-16. 

Installing 

1. Place the support plate on the rotor shaft with 

the three elevations facing the rotor winding. 

2. Press the bearing in with the help of a tubular 

sleeve which press'es on the bearing inner ring, 

s·ee Fig. 3-17. 

SLIP RING END BEARING 

Removing 

'1. Place the rotor in a vice with soft jaws. 

2. Pull the bearing off with a claw puller. 

Installing 

1. Press the bearing on with a tubular sleeve which 

presses on the bearing inner ring. 
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Fig. 3·16 Removing bearing 

REPLACING SLIP RING END 
SHIELD O-RING 
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1. Remove the O-ring with a steel blade with rounded 

edges (for example, a feeler gauge), see Fig. 3-18. 

2. Wash the groove clean . 

Check that the hole in ~he bearing shield is not 

blocked. 

Fig. 3·17. Installing bearing 



Fig. 3-18. Removing O-ring 

3. Fit a new O-ring . 
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Lubricate the O-ring and the hole with mineral 

oil or similar. 

The O-ring should be replaced each time the alter

nator has been disassembled. 

ASSEMBLlNG ALTERNATOR 
l . Fit the stator and the diode holders in the slip 

ring end shield. (Do not forget the isolation 

washers for the positive diode holder). Fit the 

nuts and washers on the negative diode holder 

screws. 

2. Press the ro·tor into the drive end shield. Fit the 

three screws for the drive bearing support plate. 

3. Fit together the rotor and stator sections. 

4. Fit the attaching screws. Tightening torque 2.8-

3.0 Nm (2.0-2.2 Ibft) 

5. Fit the plastic tube and isolation washers on the 

screws on which the isolation diode is to be moun

ted. 

Fig . 3-19. Checking alternatar 

Fit the isolation diode, put on the nuts and 

washers. Fit ~he brush holder. 

6. Fit the spacer washer, key, fan, pulley, washer 

and nut. Tightening torque 40 Nm (29.0 Ibft). 

7. Connect a test lamp between B + and the alter

nator frame. Swikh the terminals. The lamp should 

light only in one direction , see Fig. 3-19. After any 

repairs, the alternator should be test-run in a test 

bench. 

INSTALLlNG ALTERNATOR 
l . Place the alternator in position while fitting on the 

fan belt at the same time. 

2. Fit the attaching bolts and tensioning iron with out 

tightening up the bolts. Adjust the belt tension (see 

Part 2, Engine, Group 25) and secure the alternator. 

NOTE. Force may on ly be applied to the front end 

of the alterna~or when adjusting the beH tension .. 

Fit the leads to the al.terna.tor. 

4. Fiit the ba~ry I'ead. 
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VO LTAG E R EG ULATOR 
DE SC RI PTION 

Fig . 3-20. Voltage regulator fitted 
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The regulator, Fig . 3-20, is a twin eontaet regulator 

with a fixed upper eontact, a movable eontaet and a 

fixed lower one. The movable eontaet is attaehed to an 

armature whieh is aetuated by a voltage eoi/. The 

regulator also houses four resistors and one thermistor. 

FUNCTION 

Wflen theignition key is switehed on, eurrent flows 

through the eharging warning lamp to + (61) on the 

regulator. It is then eonducted via the regulator 

through the field wind ing to earth. 

When the alterna-tor starts rotating, alternating eur

rent is formed in the stator. This alternating eurrent is 

rectified by the silicon diodes and the di,rect eurrent 

produeed is re-fed via the regulator to the field wind 

ing until the regulating vo,ltage has been reached. 
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+ (61) 

r'O----1-..----O E X C (D F) 

- (0 - ) 

VOLVO 
IU·l J~( 

Fig . 3-21 . Inner wiring of regulator 

SI Voltage winding 
S2 Acceleration winding 
Rl Regulator resistances (2) 

lag ± 10 % 
R2 Damping resistance 

30g ± 10 % 
R3 Compensation 

resistance (adapted to 
RT during manufacture) 

RT Compensation 
thermisfor approx. 
4 Q at 25 0 C (77' F) 

When the regulating vo ltage has been reached the 

arma·ture is attracted by the eoi/. This causes the con

tads to open and the field eurrent must pass the resi

stanees R1, Fig. 3-21. 

If in spite of this, the voltage rises, the armature is 

drawn further down and the movable eontact meets 

the lower eontact so that the field winding is earthed 

at both ends, this causing the voltage to drop rapidly. 

The eyele is repeated eontinuously so that the voltage 

is maintained constant. 



TESTING TH E 
ALTERNATOR AND VOLTAGE REGULATOR 

GENERAL 
Fixed clamps should be used fo r all testing of the 

alternator equipment. So-called crocodile clamps 

should not be used as they have a certain tendency to 

loosen . A loose lead can result in the a lte rna tor and 

regula.to r being damaged. When a bout to connect up 

instruments, disconned the battery f irst. 

CHECKING ALTERNATOR CIRCUIT 
Before carrying out any tests on the alternator or 

regulator in the vehicle check the battery and vehicle 

wiring system for damaged leads or insulation, loose 

or corroded lead te~minals and poor eO'rthing. Check 

the fan belt (see Part 2, Engine, G roup 25). Any of the 

above faults must be remedied before the electrical 

checks can be started. 

TESTI NG BATTERY 
Test the battery with a hydrometer and battery tester. 

If the battery is not fully charged, remove it from the 

car and charge it or replace it with a new one if ne

cessary. A fully charged battery which is otherwise in 

good condition should always be used when testing. 

CHECKING VOLTAGE DROP 
This test is made to check the leads between the alter

nator and the battery and also the battery earth lead. 

The test should be carried out with a fully charged 

battery in good condition . The battery terminals should 

be weil cleaned and tightened. Load the alternator 

with about 10 amps. Suitable load: Mainbeam lights 

switched on . With the engine running and the alter

nator supp lying 10 amps., measure with a suitable 

voltmeter the voltage between the positive pole of 

the battery and B + on the alternator. If the voltage 

at this test exceeds 0.3 volt, there is a fault in the 

lead or contact, which must be remedied immedia

tely. After repairing the leads or contads, measure 

once again. With the same load as above, measure 

the voltage drop between the negative pole of the 

battery and the alt·ernator terminal D-. Here the 

voltage drop must not exceed 0.2 volt. If the voltage 

drop exceeds 0.2 volt, check the battery earth lead, 

the a lternator contact with the engine and the engine 

contact with the chassis. After making ,the necessary 

repairs measure again. 

CHECKING ALTERNATOR 
(In a test bench or in the vehicle) 

Connect up the alternator as shown in Fig. 3-22. Check 

that the current through the field winding (ammeter C) 
is 3-3.5 amps. (If the current is not the correct one, 

then check the brush holder and field winding.) Run 

the alternator to a speed of 50 r/s (3000 r/m). Engine 

speed 25 r/s (1500 r/m). 

The alterna'tor should then produce at least 48 amps 

at 14 volts. (A further load may be connected up in 

order to maintain the voltage at 14 volts.) This applies 

to a warm alternator and an am bient temperature of 

25° C (77° F) . 
Measure the voltage at B + and 61 when the alternator 

charges. 

The voltage should be 0.8-0.9 volt more than at ter

minal 61, otherwise the isolation diodes is faulty 

and should be replaced . 

CHECKING VOLTAGE REGULATOR 
(Ir. a test bench or in the vehicle) 

Connect up the alternator and regulator as shown in 

Fig. 3-23. Run the alternator at about a speed of 83 r/s 

(5000 r/m) engine speed 42 r/s (2500 r/m) for 15 seconds. 

Then read off the voltage on the vo ltmeter. With no 

load on the alternator, the voltmeter should read 13.1-

14.4 vo lts with the regulator ambient temperature at 25° 
C (7r F). 

+-

B 

VOLV O 
103054 

Fig . 3-22. Wiring diagram for testing alternator 

A Alternator 
S Sattery 60 Ah 
C Ammeter 0-10 amps. 

D Ammeter O- SOamps. 
E Voltmeter 0-20 volts 
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B 

VOLVO 
103 039 

Fig. 3-23. Wiring diagram for testing voltage regulator 

A Alternator 
B Battery 60 Ah 
C Voltmeter 0-20 amps. 

DAmmeter 0-50 amps. 
Voltage regulator 
Warning lamp 12 vo lts. 
2 watts 

Load the alternator with 10-15 amps, for example, 

full-beam headlights, and read off the voltage. The 
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Fig. 3-24. VoItage-temperature diagram for cold voltage regulator 

nator. The engine should be turning over at about 

25 r/s (1500 r/m), 50 r/s (3000 alternator r/m) when the 

measuring is being carried out. When the regulator 

ambient temperature is about 25 ° C (7r F) the vo ltage 

should be 13.85-14.25 volts. For other ambient tem

peraiures, see Fig . 3-25. 

voltage shou ld also lie on this occasion between 16 

13.1-14.4 vo lts. For ambient temperatures other than 

25° C (77° F), see the diagram in Fig . 3-24. 

If the voltage is outside the tolerance limits, the regu

lafor should be replaced. 

If the voltage regulator is to be tested more accura

tely, install it in the vehicle which should then be 

driven for about 45 minutes at a speed above 50 

kmph (30 mph). 

The reason for the driving is to enable the regulator 

to obtain the correct working temperature. 

NOTE. The ve hicle must be driven. It is not sufficient 

just to have the engine idling. 

Immediately after, or preferably during driving, mea-

sure the voltage between B + and D- on the alte·r-

3: 10 
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FAULT 

Alternator does not charge . 

. . 
Charging weak or irregular. 

Too high charging. 

Noise in alternator. 

Charging warning lam p glows. 

FAULT TRACING 

REASON 

Worn o r insufficienl1ly tensioned fan belt. 

Breakage in charging circuit. 

Worn brushes. 

Breakage in rotor winding . 

Breakage in isolation diodes. 

Faulty regulator . 

Worn or insufficiently .tensioned fan belt. 

Intermittent breakage in charging circuit. 

Worn brushes. 

Breakage or short-circuiting in one or several rectifier 

diodes. 
(Breakage in a diode reduces the charging current 

about 5 amps. Short-circuiting in a diode limi.ts the 

alternator charging current to 7-8 amps and causes 

a rumbling sound in the a lternator.) 

Partial short-circuiting in the rotor. 

Breakage or short-circuiting in the stator. 

Faulty regu lator. 

Faulty regu lator. 

Faulty termin als on regulator or alternator. 

Short-circui,ting in isolation diodes. 

Worn fan belt. 

Loose pulley. 

Worn bearings. 

Short-circuiting in one or severa l rectifier di odes. 

Alternator pun.ey incorrectly aligned in re lation to 

the crankshaft pulley. 

Voltage drop In fusebox. 

3: 11 
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EF 2722 

GROUP 33 

STARTER MOTOR 
TOOLS 

EFAL3 EF 2 64)/, 

Fig. 3-26 Bosch special lools 

EF 2722 
EFAL 3 
EF 2649/1 
EF 2649 

Sleeve and drift for fitting circlip 
Smoothing drift 
Smoothing drift 
Drift for fitting bush 

DESCRIPTION 

EF264 9 

VO LVO 
103 299 

The starter motor, Fig . 3-27, is fitted on the flywheel 

housing on the left-hand side of the engine. It con

sists of a 4-pole series-wound motor. The pinian on 

the starter motor rotor shaft moves axially to engage 

with the flywheel ring gear. The pin ian is controlled 

by asolenoid . 

An extra contact is built inta the solenoid for by-pass 

connecting of the pre-coupling resistar on the ignition 

coi/. 
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Fig. 3·27. Starter motor 

1. Shiff lever 
2. Pi vot pin 
3. Plunger 
4. Steel washer 
S. Rubber was her 
6. W inding 
7. Contact plate 
8. Terminal for battery lead 
9. Connection lead to field 

10. Screw 

11. Rubber gasket 
12. Shims 
13. Lock washer 
14. Bush 
lS. Commutator end frame 
16. Adi ustin g washers 
17. Brush holder 
18. Brush 
19. Brush spring 
20. Commutator 

21 . Armat ure 
22. Pole shoe 
23. Stator 
24. Field winding 
2S. Drive end frame 
26. One-way el utch 
27. Pinion 
28. Stop ri ng 
29. Snap ring 
30. Bush 

REPAIR INSTRUCTIONS 

REMOVING 
1. Remove the cable terminal from the battery nega

tive terminal studs. 

2. Disconnect the leads from the starter motor. 

3 Unscrew the bolts which hold the starter motor 

to the flywheel housing and lift it off. 

3: 13 
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VOLVO 
21527 

Fig. 3-28. Slarter molor, general arrangemenl 

DISASSEMBlING STARTER MOTOR 
l. Remove the small cover on the front end of the 

shaft. 

2. Lift off the lock washer and adjusting washers 

as shown in Figs. 3-31 and 3-32. 

3. Remove the two boHs holding the commutator 

bearing end and remove the fra me. 

4. Lift up the brushes and holders. 

5. Remove the bridge from the armature shaft.. NOTE. 

The washers are as shown in Fig. 3-34. 

When the bridge is removed, the 1/_" brushes 

follow also, but 1/ +" brushes will remain in the 

field winding. 

Fig. 3-29. Slarter molor inslalled 
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6. Unscrew the nut which holds the field terminal 

connection to the controi solenoid. 

7. Unscrew the attaching screws for the controi 

solenoid . Remove the solenoid . 

8. Remove the drive end frame and armature from 

the stator. 

9. Remove the rubber washer and metal washer, 

see Fig . 3-36. 

Fig. 3-30. Slarler molor lerminals 

1. From bartery 3. To field winding 
2. From ignilion switch 4. To ignition coil 

VOLVO 
103301 



Fig. 3-31. Removing lock washer 

VOLVO 
101 088 

10. Remove the screw on which the shift lever is ear

ried. 

11 . Lift the armature with pinion and arm out of the 

drive end frame . 

12. Knock back the stop washer and remove the snap 

ring on the armature shaft. 

13. Remove the stop washer and pull off the starter 

pinion. 

Exarnine the armature for mechanical damage such as 

a bent or worn shaft, scored commutator and dam

aged windings. 

If the armature shaft is bent or worn, the armature 

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 

VOLVO 
101 087 

VOLVO 
103302 

Fig. 3-33. Starter motor with bearing frame removed 

The commutator should be checked with amicrometer 

after turning. A radial throw of 0.08 mm (0.003") can 

be considered permissible. The insulation between the 

laminations should be milled down to 0.4 mm (0.016") 

below the surface of the laminations, see Figs. 3-38 

and 3-39. This work is carried out in a special ap

paratus, or if such is not available, with a ground

off hacksaw blade. 

Exarnine the armature for shorting by placing it in a 

growler machine. Switch on and hold a hacksaw 

blade a few mm from the armature, see Fig. 3-40. If 

the blade vibrates in any position when the armature 

is rotated, one of the following faults can be the 

reason : Shorting through the armature frame, shorting 

in the commutator or between the windings. 

Fig. 3-34. Starter motor with brush bridge removed 

1. Steel washer 2. Fi ber washer 

VOLVO 
103303 

3 : 15 



Fig. 3·35. Controi solenoid 

VOLVO 
103 304 

Check the stator wi,th 40 V A.c., see Fig. 3-41. Exa

mine the drive end frame with brush holders. If any of 

these parts are damaged or excessively worn, they 

must be replaced. Abearing clearance of up to 

0.12 mm (O.OOS") may be considered permissible. 

Inspect the other parts and replace any that are 

damaged or worn. The snap ring shou ld always be re

placed with a new on e, since when being removed it 

may have been damaged or lost its tension . 

CHECKING CONTROl SOLENOlD 

If the contro i solenoid does not funct ion, first check 

that the battery is in good condition. If there is no 

fault in the baHery, connect a lead between the 

battery positive terminal and the contro i solenoid 

contact screw for the controi lead. If the controi 

solenoid still does not engage the sta'rter pinion and 

main current, it should be removed from the starter 

Fig. 3·36. Removing sealing washers 
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Fig. 3·37. Armature with pinion 

VOLVO 
101 080 

motor. If, on the other hand, it en gages satisfactorily, 

examine the starter switch and leads. 

When the controi solenoid has been removed, it 

should be wiped clean. Then press the plunger in 

several times and test aga in by connecting it to a 

battery. If the controi solenoid does not function 

after the above measures, rep lace it with a new one . 

REPlACING BRUSHES 

When replacing the brushes the starter motor is re· 

moved and disassemblred . The brushes are so ldered 

loose from their attachments in the brush holder and 

field winding respectively. The new brush~s 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 may reduce the 

brush spring pressure. Brushes which have worn down 

shorter than 14 mm (9/l6") should be replaced with 

new ones. 

Fig. 3-38. Milling commutator 
VOLVO 
10.135<: 



Fig. 3·39. 

A. Incorrec! milling B. Correc! milling 

VOLVO 
215it 7 

INSTALLlNG SElF-LUBRICATING BUSHES 
The self-Iubricating bushes are only worn insignific

antly during operation if they are lubricated in the 

correct manner. If lubrication is neglected, the bushes 

dry out, with the result that they are worn quickly. 

For replacement 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 capacity. 

l. Drive out the worn bushes with the help of a 

suitable tool. 

2. Cleon the hole for the bushes and cut away any 

burr. 

3. Press in the new bushes with the help of a suit· 

able drift. 

NOTE. Before a self-Iubricating bush is fitted, it 

should lie in light oil for at least l hour. 

Fig. 3·40. Testing armature 

Fig. 3·41. Checking slalor 

REPLACING FiElD WINDINGS 
l . If the starter motor has not been disassembled, 

this must be done. Follow the instructions under 

the heading .. Disassembling". 

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 rotary clamping block 

as shown in Fig. 3-42 (Bosch EFAW 9) or similar 

and unscrew the pole screws. 

Fig. 3·42. Rotary clamping block for removing field windings 
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Fig. 3·43. Stator with soldered brushes 

4. Before fitting new field coils, these should be 

heated slightly. Then place the pole shoes in 

position in the field coils and slidethem into the 

stator. Tighten the pole screws slightly. Press in a 

suitable drift. Set up the stator in a rotary clamp

ing block and tighten the pole shoes. 

5. Press out the drift with a press. Check the field 

windings fitted for breakage and shorting. 

ASSEMBLlNG 
l. Lubricate the parts of the starter motor according 

to Fig. 3-45. 

/( 
I ; 
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, 
I 
I 

;, I- --

t --
12-2 MM 

VOLVO 
lO J 065 

Fig. 3-44. Press drift for fittirig 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 mata r 

Use Bosch lubricant (or equivalent) in accordance 

2 V 3. 

l V 13. 
2 V 3. 

2 V 3. 
l V 13. 
2 V 3. 

with the following directions; 

Place a thin layer of grease on the insulation 
washers, the shalt end, the adjusting washers and 
lock washer. 
Place the bush in oil for l hour before fitting. 
Apply plenty of grease in the rotor thread and the 
engaging lever groove . 
Place a thin layer of grease on the armature sh af t. 
Place the bushes in oil for l hovr before fitting. 
Lubricate the engaging lever joints and the iron 
core of the solenoid with a thin layer of grease. 

2. Fit the starter pinion on the armature shaft, and 

the wear washer as weil as the snap ring. Secure 

the wear washer in position. 

3. Fit the shift lever on the pinion. Fit the armature 

in the drive end frame. 

4. Fit the screw for the shift lever. 

5. Fit the metal washer and rubber washer In the 

drive end frame. 

6. Fit the stator on the armature and the end shield. 

7. Secure the solenoid in the shift lever. Screw tight 

the solenoid. 

8. Fit the washers on the armature shaft as known In 

Fig. 3-34. 

9. Place the brush bridge In position . Fit the brushes. 

10. Fit the commutator bearing fra me. Screw the 

starter motor together with the two through bolts. 

11. Fit the adjusting washers and the snap ring on the 

shaft end. Check the axial clearance of the arma

ture. If necessary, adjust with the washers until 

the play agrees with the values in the "Specifica

tions". 

12. Screw on securely the small casing over the shaft 

end. 

INSTAlLlNG 
l. Place the starter motor in position and secure it. 

2. Connect the electric cables. 

3. Fit the lead terminal on the negative pol e stud of 

the battery. 



GROUP 34 

IGNITION SYSTEM 
DESCRI PTION 

The ignition system is of the battery ignition type. It 

eonsists of the following main parts: 

Ignition eoil with advance engaging resistor, distri

butor, ignition leads and spark plugs. 

IGNITION COll 
The ignition coil and advance engaging resistor are 

fitted on the bulkhead, see Fig. 3-46. In order to make 

sure that a completely satisfactory spark is obtained 

at high speeds, an ignition coil is fitted which is 

designed for a voltage lower than 12 volts. An ad

vance engaging resistor is eonnected in series with the 

ignition coil for the purpose of lowering the voltage 

to the right value. 

In order to raise the ignition voltage at the moment 

starting takes place, the advance engaging resistor 

is by-passed when the starter motor is engaged. The 

ignition eoil is activated directly by the battery volt

age via a eontact on the starter motor (see wiring 

diagram). The advance engaging resistance has a 

resistance of 0.9 ohm. 

fig. 3-46. Ignition eoil and advanee engaging resistor 

DISTRIBUTOR 

VOLVO 
103312 

The distributor is mounted on the left-hand side of 

the engine, see Figs. 3-47 and 3-48, and is driven from 

the camshaft. The seltting of the distributor in relation 

to engine speed is regulated by a centrifugal governor 

fitted unde'r the breaker plate. Adjustment in relation 

to loading is controlled by a vaeuum regulator mount

ed outside the distributor (4, Figs. 3-47 and 3-48). 

The vaeuum regulator has two diaphragms and is 

13 

2 

Fig. 3-47. Distributor, B 30 A 

1. Primary connection with capacitor 
2. Lubrieator 
3. Attaehing bolt 
4. Vacuum regulator 

Fig. 3-48. Distributor, B 30 E and F 

1. Primary connection w ith capacitor 
2. Affaching balt 
3. Plug contact for triggering contacts 
4. Vacuum regulator 

VOLVO 
103313 
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Fig. 3-49. Distributor, B 30 A 

1. Distributor cap 7. Distributor housing 13. Spring ring 19. Centrifugal governor spring 

2. Distributor arm 8. Cap clamp 14. Flange 20. 8reaker cam 

3. Igniiion contacf breaker 9 Rubber seal 15. Lubricator 21. Washer 

4. Lock screw for breaker 10. Fiber washer 16. Primary connection 22. Sno p ring 

contacts 11. Steel was her 17. Distributor shaft 23. Breaker plate 

5. Lubricating felt 12. Lock pin 18. Centrifugal weight 24. Rod brush (carbon) 

6. Vacuum regulator 



constructed so that du ring engine braking or id ling it 

lowers the f iring during the basic adjustment. When 

engine bra~ing o r idlingtakes place, the throttles 

in the carburettors are closed so that there is no 

vacuum in the connection from the carburettors (5, Fig. 

3-51) so that the return spring (6) presses back the 

primary diaphragm (7) against the stop (8). The pull rad 

(2) which is sewred to the primary diaphragm (7) trans

mits the movements in the diaphragm to ,the breaker 

plate . I,f the vacuum in the connection from the intake 

manifold (3) is sufficiently large, pull the secondary 

9---~ 

10----

11~'· 

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

gulating function irrespective of the vacuum in the 

intake manifoid. 

The positive part of the vacuum regulator is not used 

in vehicles intended for the U.S.A. market. Only the 

negative part, which lowers the firing during idling, 

is used. 

12--~~~ 

l. Rod brush (carbon) 
2. Distributor cap 
3. Distribulor arm 
4. Profec1ive caver 
5. Capacitor 
6. Ignition conlae! breaker 
7. Breaker plate 

13~ 

14 

yg,LSW 

Fig. 3-50. Distributor, B 30 E and F 

8. Lubricating felt 
9. Circlip 

10. Washer 
11. Breaker cam 
12. Centrifugal weight 
13. Cam for triggering 

confacfs 

14. Primary terminal 
15. Distributor body 
16. Rubber seal 
17. Washers 
18. Driving collar 
19. Resilient ring 
20. Lock pin 

21. Contae! device 
22. Lock clamp for dislr. cap 
23. Vacuum regulator 
24. Centrifugal governor spring 
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REPAIR INSTRUCTIONS 

Fig . 3-51. Vacu um regulator 

l. Eccentric for adjusting firing drop 
2. Pull rod 
3. Connection from intake manifold 
4. Secondary diaphragm 
5. Connection from the carburettors 
6. Return spring for primary diaphragm 
7. Primary diaphragm 
8. Register 
9. Return spr in g for secondary diaphragm 

DISTRIBUTOR B 30 A 

REMOVING 

VOLVO 
103314 

l. Release 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 t·he vacuum re

gulator. (When removing the hose from the bake

lite connection, observe great care not to break 

the connection.) 

3. SIaeken the screw (3, Fig . 3-47) and pull up the 

distributor. 

DISASSEMBLING 

l . Pull off the distributor arm. 

Remove the circlip for the pull rod from the 

vacuum regulator. 

Remove the vacuum regulator according to Fig. 

3-52. 

2. Mark up how the clamps for the cap are Jocated 

and remove them. 
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Fig . 3-52. Removing vacuum reg ulato r 
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Disconnect the lead from the breaker contacts 

and remove the primary connection, Fig . 3-53. 

Lift up the breaker plate. 

3. Disconnect the springs for the centrifugal governor 

and mark up how the breaker cam is located in 

relation to the distributor shaft. Secure the break

er cam in a vice with soft jaws. Carefully knock 

on the distributor housing with a plastic malle,t 

(Fig. 3-54) until the snap ring (22, Fig. 3-49) has 

released. 

Fig . 3-53. Removing pr imary connection 

VOLVO 
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Fig . 3-54. Removing snap ring 

VOLVO 
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4. Remove the resilient ring (13, Fig . 3-49) and mark 

uphow the driving collar (14, Fig . 3-49) 15 located 

in relation -to the distributor shaft. 

Tap out the pin (Fig. 3-55), lift off the driving 

collar and pull up the distributor shaft. 

Check thai no washers haVie been lost. 

5. Remove the lock springs for the centrifugal 

weights and lift up the weights. 

INSPECTING 

Distributor plate 

l. The surface of the contact breaker points shou ld 

be flat and smooth. The colour of the contaets 

should be grey. Oxidized or burnt contaets must 

be rep laced. After a long period of use, the con

taet lip can be worn and the spring fatigued, so 

that the contaets should be replaced if the distri

butor for any reason is disassembled. 

2. The contaet plate must not be loose, worn or 

have burr on. 

Distributor shaft 

l. The play between the distributor shaft and the 

breaker camshaft must not exceed 0.1 mm (0.004"). 

2. The cams on the breaker camshaft must not be 

scored or worn down so that the dwell angle is 

a l,tered. 

3. The holes in the centrifugal weights must not be 

oval or deformed in any other way. 

4. The centrifugal weight springs must not be de

formed or damaged. 

Fig . 3-55. Remaving d riving colla r 

Distributor housing 

VOLVO 
103 31 7 

l. The play between the distributor housing and the 

shaft should not exceed 0.2 mm (0.008"). 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. 3-57. 

2. Fit the centrifugal weights and 0 150 the lock 

springs on to the weights. Fit the breaker carn

shaft on to the distributor shaft. Hook on the 

Fig . 3-56. Distributor sh af t with centrifugal weights 

VOLVO 
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Fig. 3·57. Lubricaling scheme for d islribulor 

Use Bosch lubricant (or equivalent) according to below. 

1. Fl l v 4. Place a little grease on the contact lip 
2. Fl l v 26. Grease 
3. 01 l v 13. Lubricate 
4. Ft l v 4. A very light layer of grease 
5. Ft l v 26. Grease 
6. 01 l v 13. Fill with oil 

springs for the centrifugal governor. 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 sh af t 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 0.1~.25 mm 

(0.004--0.010"). Any adjustment can be done by 

altering the number of adjusting washers on the 

distributor shaft. 

Fit the resili.ent ring on to the driving coli ar. 

4. Fit the breaker plate. Fit the lock clamps for the 

cap. Fit the pri,mary connection and connect the 

lead from the breaker contacts. 

5. Fit the vacuum regulator and connect the pull rod 

to the breaker plate. 

6. Check that the breaker contacts are mounted 

correctly both horizontally and vertically. Adjust

ment should be made with a suitable too I, (for 

example, Bosch EFA W 57 A), but only the fixed 

contact may be bent. Wash the contacts with 

tr-ichlorethylene or chemically pu,re gasoline. 

Run the distributor on a test bench and check 

according to the "Specifications". 

3 : 24 

REPLACING IGNITION CONTACT BREAKER 

The ignition con'tact breaker can be replaced with the 

distributor fitted, but it should be don e with the distri

butor disassembled . 

1. Remove the distributor rotor arm. 

2. Disconnect the electric lead at the primary con

nection. 

3. Remove the screw for the ignition contact breaker 

and lift up the old contacts. 

4. Lubricate the distributor according to the instruc

tions given in Fig .3-57. 

5. Fit the new contact breaker. 

6. Connect the electric cable at the primary connec

tion. 

7. Check that the ignition contact breaker is located 

correctly both vertically and horizontally. 

Adjustment should be made with a suitable tool, 

(for example, Bosch EFA W 57 A), but only the 

fixed contact may be bent. Wash the breaker 

contacts with trichlorethylene or chemically pure 

gasoline. 

Run the distributor on a test ben ch and check 

according to the "Specifications". 

TESTING DISTRIBUTOR IN TEST BENCH 

1. Run the distributor in its ordinary direction of 

rotation (anti-clockwise) and ad just the ignition 

contact breaker dwell angle according to the 

"Specifications" . 

Adjustment is done by slackening a little the screw 

for the breaker contacts and then inserting a 

screwdriver in the recess, Fig . 3-58 and 3-68 and 

turning the screwdriver until the dweH angle is the 

correct one. 

Then tighten the screw for the ignition contact 

breaker. 

Fig. 3-58. Recess for adjusling ignilion coniact breaker 
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Fig. 3·59. Drivi ng coll a r far centrifugal governar 
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2. Run the distributor and set the protractor on the 

test bench so that a marking comes opposite 00 

at sutch a low speed (below 400 distributo r r/m) 

that the centrifuga l governor does not function . 

Increase the speed slowly and read off the va lues 

at the prescribed gradua,tions. A newly lubricated 

distributor should first be run up to maximum 

speed several times. Permissible tolerance for t he 

centrifugal regu lator is ± 10. 

If the centrifugal governor curve is too high or 

too low, this can be remed ied by altering the 

spring tension in the centrifugal governor. To do 

this, the distributor must be disassembled and the 

distributor shaft lifted up (the ignition contact 

breaker camshaft does not need to be removed 

from the distributor shaft) . The screws holding the 

driving collar are then released, see Fig. 3·59. If 

the driving collar is turned in the direction of rota· 

tion, the curve rises, turning the driving collar 

opposite the direction of rotation will lower the 

curve. 

NOTE. The governor curve must not be adjusted 

by bending the spring clamps of the driving collar. 

Fig. 3·60. Eccentric far adjusting max. ignition drop 
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3. Run the distributor at low speed and adjust the 

protractor so that a marking is obtained at 00 . 

Connect the vacuum hose to ,the bakelite connec· 

tion on the vacuum regu lator (the primary dia· 

phragm). Increase the vacuum g'radually and read 

off the val ues on the prescribed graduations. The 

difference between the rising/falling vacuum must 

not exceed 1%0. A certain adjustment of the max. 

reading can be obtained by slackening the screws 

for the vacuum regulator and moving the re· 

gulator. 

4. Mov,e over the vacuum hose to t he metal pipe on 

the va cuum regulator (the secondary diaphragm ) 

and check that the ignition drop mechanism is 

functioning satisfactorily. If the max. drop is too 

great or too small, it can be adjusted by slacken· 

ing the counternut and by turning the eccentric, 

see Fig. 3·60. 

INSTALLlNG 

l . Place the distrib utor in position . 

2. Press the distributor downwards while t urning the 

distributor arm at the same time. When the distri· 

butor goes down about 5 mm (3/16") and it is no 

longer possibl·e 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 distrib utor 

cap. 

5. Start the engine and set the ignition. (If the engine 

does not start, turn the distributor housing until 

it does so.) 

l' 
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Fig.3·61. Flywheel damper with graduation for ignition setting 
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IGNITION SETTING 
Ignrition setting shoul·d al wa ys be aarried out while 

the engine is runn ing and wi th the help of a Strobo

scope. 

l. Clean the flywheel damper so that the graduation 

marks are visible, see Fig . 3-61 . 
2. Remove the hoses from the vacuum regulator. 

(The hose for the intake manifold should be shut 

off by, fo r example, bending it or by sealing it 

with a suitable plug, so that the engine does not 

draw. il) unwant.ed air.) 

3. Connect the Stroboscope to No. l cylinder spark 

plug and to the ba,ttery. 

4. Start the engine and run it at the r/m given In 

the "Specifications". Use a tachometer for this 

purpose. Point the ignition setting lam p at the 

graduation on the f lywheel damper. SIaeken the 

distributor (3, Fig . 3-47) and turn it until the firing 

position agrees with that given in the "Specifica

tions". Tighten securely the distributor and check 

that the firing position and speed have not been 

altered. 

5. Remove the Stroboscope and re-fit the hoses on 

the vacuum regulator. 

DISTRIBUTOR, B 30 E, B 30 F 
REMOVING 

l . Undo the lock clasps for the distributor cap and 

take off the cap. 

2. Disconnect the primary lead from the ignition coil 

and the plug conltact from the triggering contacts. 

3. Remove the vacuum hose from the vacuum re

gulator. 

4. Release the attaching screw and pull up the distri

butor. 

Fig. 3-62. Removing condenser and primary cable 
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Fig . 3-63. Removing vacuum regulator 

DISASSEMBLlNG 

l . Lift up the distributor arm. 

Make line- up marks for the lock clasps for the cap 

and remove the clasps. Disconnect the cable from 

the ignition breaker contacts and remove the 

conden5er, s,ee Fig . 3-62. 
2. Remove the snap ring fOor the pull rod from the 

vacu um regulator. Remove the vacu um regulaitor, 

see Fig. 3-63. 
3. Lift up the breaker plate. 

4. Disconnect the sp rings to the centrifugal governor 

and mark up where the breaker cam is located in 

re la tion to the distributor shaft. Secure the breaker 

cam in a vice with soft jaws, see Fig. 3-65. 
Carefully top on the distributor housing with a 

plastic mallet until the circlip (9, Fig. 3-50) re

leases. 

Fig. 3-64. Removing triggering contads 



Fig. 3-65. Removing circJip 

5. Remove the triggering contacts, slee Fig. 3-64_ 

6. Remove the resilienit ring and mark up the location 

of the flange in relation to the distributor shaft. 

Knock out the pin. lake off the flange and pull 

up the distributor shaft. Check to make sure that 

no washers are lost. 

7. Remove the lock springs for the centrifugal weights 

and take off the weights. 

INSPECTING 

Distributor plate 

The contacts should be smooth and even on the sur

faces. The colour of the contacts should be grey. 

Oxidized or burnt contacts are to be replaced. After 

being used for some time, the breaker tab can become 

worn and the spring fatigued, on which occasion the 

contacts should be replaced if the distributor has to 

be disassembled for some reason or other. 

The contact plate may not be loose or worn and have 

burr on . 

Distributor shaft 

The c1ea rance between the distributor shaft and igni

tion breake r cam may not exceed 0.1 mm (0.004"). 

The cams on the ignition breaker cam may not be 

scored or worn as this alters the dwell angle. 

The holes in the centrifugal governor weights may not 

be oval or deformed in any other way. 

The springs for the weights may not be deformed or 

damaged. 

Distributor housing 

The c1earance between the distributor housing and 

shaft may not exceed 0.2 mm (0.008"). If the clearance 

is excessive, replace the bushes and, if this is still not 

sufficient, the shaft. 

l. Lubricate the parts of the distributor according to 

the instructions given in Fig. 3-67. 

Assembling is in reverse order to disassembling. 

~~-ll 

2 

3 

4 

5 7~ 

Fig. 3-67. Lubricaling chart for dislribulor 

1. Ft l v 4. 

2. Ft 2 v 3. 
3. Ft l v 4. 
4. all v 13. 
5. all v 13. 

6. Ft 2 v 3. 
7. Ft l v 4. 
8. all v 13. 
9. all v 13. 

Place a little grease on the fiber lab and a light 
layer on the breaker cam. 
Grease the weights. 
Place a light layer on the breaker cam. 
Fill the lubricator with oil and soak the fells in oil. 
Place the brushes in oil for at least 1/2 hour before 
fitting . Soak the lubr. felt in oil. 
Grease the washers. 
Place a little grease on the fiber tabs. 
Oil the shaft before fitting. 
Soak the lubr. felt in oil. 

10. 01 l v 2. Oil the ignition plate. 

Fig . 3-66. Distribulor shafl wilh centrifugal weighls 
ygL6W 11. Fit l v 26. Grease the bush for the movable contacts, the pin 

for the vacuum regulator and the ball. 
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REPLACING IGNITION BREAKER CONTACTS 

The ignition breaker contacts can be, rep laced in the 

vehicle but the distributor should be removed. 

l . Lift off the distributor arm cover. 

2. Disconnect the electric cable to the primary ter

minal. 

3. Remove the old contacts. 

4. Fit the new contacts and wire up the electric cable 

to the primary terminal. 

5. Check that the ignition breaker contacts are placed 

prop~~ly vertically and that they are flat. 

Alignment can be made wi'th an aligning tool (e.g . 

Bosch EFA W 57 A), but on ly the fixed contact may 

be bent 

Wash the ignition breaker contacts with trichlor

ethylene or chemically pure gasoline (petroi). 

Run the disfributor on a test bench and adjust 

according to the values given in the "Specifica

tions". 

Re-fit the cap and distributor arm. 

Fig. 3-68. Recess for adjusting ignition breaker contads 
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TEST RUNN,jNG DISTRIBUTOR ON TEST BENCH 

l . Run the distributor a 't approx. 8.3 r/s (500 rpm) in ils 

ordinary direction of rota~ion (clockwise) and ad

just the dwell angle on the breaker contacts accor

ding 10 "Specifications" . 

2. Adjustment is made by sllightly slackening the screw 

for the ignition breaker contacts and then inse rting 

a screwdriver in the recesses, Fig. 3-68, and turning 

until the dwell angle is correct. 

Then tighten the screw for the ignition breaker 

contacts. 

3. Run the distributor and adjust the protractor on 

the test bench so that a marking comes opposite 0° 

at such a low r/m (below 3.6 r/s = 200 distr. r/m) 

that the centrifugal governor cannot function . Gra 

dually increase the r/m and read off 1he values at 

the prescribed graduation . Arecently lubricated di

str ibuto r shou ld first be run up to max. r/m several 

times. Permissible tolerance for the centrifugal 

govemor is ± 1° . 

4. Run the distributo r at low r/m and adjust the pro

tractor so that the marking is obtained at 0°. 

Connect the vacuum hose from the test bench to 

the vacuum regulator. 

Increase the vacuum gradually and read off the 

values at the pre,scribed graduations. 

INSTALLING 

Installing is in reverse order to removing. 

Start the engine and adjust the igni'tion, see Fig. 3-61. 

(If the engine does not start, turn the distributor hous

ing un'til it does.) 



GROUP 35 

LI GHTING 
DESC RI PTION 

Fig. 3·69. Headlights and foglights 

The lighting eonsists of two full- and dipped-beam 

head lights, parking lights, rear lights and number 

plate light. Yehicles intended for U.SA are also fitted 

with side-marker lights and for all markets exeept 

U.SA the vehicles are fitted with foglights. 

The head lights are fitted in the mudguards and the 

fog lights are housed in the front end, see Fig . 3-69. 

Yehieles delivered to U.S.A. have small grille eover

ings over the reeesses instead of foglights. Extra lights 

ean be installed in these reeesses merely by removing 

the eovers. 

Fig. 3-70. Rear light 

Switching between full- and dipped-beam positions 

is done by moving the turn indieator lever switch 

towards the steering wheel. This causes the step relay 

(Fig. 3-91) to eonneet up the lighting. Up front the 

parking lights are integrally built with the turn indi

cators and are mounted on the front bumper at the 

corners. 

The rear lights are provided with separate bulbs for 

rear lights, stop lights, back-up lights and turn indi

eators, see Fig. 3-70. 

REPAIR INSTRUCTIONS 

HEADLlGHTS 

REPLACING HEADLIGHT INSERT 

l . Remove the screw and take off the p lastic cover 

over the space behind the headlight, see Fig. 3-72. 

2. Remove the connecting contact by pulling it 

straight backwards. 

3. Remove the outer rim by puUing i,t upwards-for

wards, see Fig. 3-73. 

4. Release the screws for the inner rim a couple of 

turns, see Fig. 3-74, turn the rim and lift it off 

together with the headlight insert. 

5. Remove the rubber cover from the old insert and 

fit it on the new one. 

6. Fit the insert and inner rim. Fi,t the outer rim by 

hooking the lower section in the spring wire 

holders, then lift the rim stmight up and hook 

it on seeurely. 

7. Adiu~t the light aceording to current legisiation. 

Adiustment is made by means of the two adiusting 

screws, see Fig. 3-71. Use approved light ad iusting 

equipment. 

8. Fi,t the plastic cover over the space behind the 

headlight. 
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REPLACING BULB 

l . Remove the screw and take off the plastic cover 

over the space behind the headlight, see Fig. 3-72. 

2. Remove the connector by pulling it straight out 

backwards. 

3. Remove the rubber cover and the spring holding 

the bulb, pull out the bulb, see Fig. 3-75. 

4. Fit the new bulb. Make sure tha,t the bulb collar 

fits into the socket in the insert. 

NOTE. Do not touch the bulb globe with your 

fingers. 

5. Fit the spring and rubber cover. Fit the connector. 

6. Check the lighting adjustment. This is done by 

means of the two adjusting screws, see Fig. 3-71. 

7. Fit the plastic cover over the space behind the 

headlight. 

~ 

I 
! 

( 
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Fig. 3·72 Removing pla.tic cover 
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Fig. 3-71. Headlight 

l. Outer rim 
2. Inner rim 
3. Headlight insert 
4. Rubber cover 
5. Holder unit 
6. Adiusting screws 
7. Plastic cover 
8. Connector 
9. Spring w ire holder 

10. Attaching screw 

Fig. 3-73. Removing outer rim 

Fig. 3-74. Screw. for inner rim 
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CHECKING AND ADJUSTING HEADLIGHTS 

The condition of the glass, reflector and bulb of the 

headlight should be checked. If the glass is damaged 

by flying gravel, eraeked 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 effect and can give 

rise to dazzling, irregular beams, etc. 

If the reflector is dull, buckled or damaged in any 

other way, the insert should be replaced. The inside 

of the bulb must not be oxidized to a black or brown 

colour. The lighting effect normally deteriorates to 

such an extent that the bulbs should be replaced after 

100-200 hours of operation . 

The voltage at the bulb with the headlights switched 

on and the engine running at charging speed should 

be at least 12.5 volts if sufficient lighting strength is 

to be produced. 

The headlights should be adiusted according to cur

rent legisiation. Approved adiusting equipment should 

be used for this purpose. 

Fig. 3-75. Removing the bulb 

Fig. 3-76. Foglight 

1. Holder 
2. Bulb electrical connection 
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Adiustment is made by varying the two adiusting 

screws behind the headlight, see Fig. 3-72. The upper 

screw adiusts the headlight vertically and the screw 

at the side adiusts the headlight laterally. 

FOGLIGHTS 
REPLACING BULB 

l . Remove the screw and take off the plastic casing 

over the space behind the headlights, see Fig. 3-72. 

2. Remove the electric cable to the bulb. 

3. Squeeze the holder together and pull it straight 

out. 

4. Take out the bulb . 

5. Fit the new bulb. Mak'e sure that it is turned cor

rectly. The bosses on the bulb socket will only 

fit in the bulb housing if the bulb is fitted correotly. 

NOTE. Never grasp the bulb globe with your fin

gers. 

6. Fit the holder and electric cables. 

7. Check the light setting . To adiust vertically siaeken 

the nut holding the lamp, see Fig. 3-77. 

8. Fit the plastic cover. 

CHECKING 

See "Checking and adjusting headlights". 

PARKING AND DIRECTIONAL FLASHER 
LlGHTS 
REPLACING BULB 

l . Remove the screws holding the glass and lift off 

the glass. 

2. Replace the damaged bulb. 

NOTE. Do not touch the new bulb globe with your 

fingers. 

3. Fit the glass and the screws. Check that the sealing 

is fitted correctly. 

Fig. 3·77. Foglight atlachment 

VOLVO 
1Q.448J 

3: 31 



Fig. 3.78. Parking and directional flasher light 

1. Bulb for parking light 2. Bulb fo r directianal fla sher 

LlGENSE PLATE LIGHT 
REPLACING BULB 

l. Remove the license plate light with the help of a 

crosshead screwdriver according to Fig. 3-80. 

2. Disconnect the electric cable from the plate . 

3. Disassemble the plate according to Fig. 3-81 . 

4. Replace the bulb. 

5. Re-connect the electric cable to the plate . 

6. Install the plate by pressing it firmly into its recess. 

Fig . 3·79. Bulb location 

1. Directianal indicatar light 
2. Rear light 

REAR LlGHTS 
REPLACING BULB 

3. Reversing light 
4. Brake light 

The rear light is replaced as a complete unit. 

l . Remove the spare wheel (right-hand side). 

2. Remove the protective cardboard. 

3. Mark up the cables and disconnect them . 

4. Remove the attaching screws. A suitable tool for 

th is is an 8 mm (5/16") screwdriver. 
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Fig.3·80. Removing license plate light 

Fig. 3·81. Disassem bling license plate light 

5. Lift off the rear light. 

6. Installing is in reverse order to removal. 
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7. Check to make sure that the rear light functions 

properly. 

SIDE MARKER LlGHTS 
Two flasher marking lights are placed on each side 

of the ear. 

To replace the bulb, take off the glass. The glass is 

fitted on the body by means of two screws. 

Fig . 3·B2. Side marker light 
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GROUP 36 

OTHER ELECTRICAL STANDARD 

EQUIPMENT " 
DESCRI PTION 

DIRECTIONAL INDICATOR SYSTEM 
The directional indicator system consists of a thermal

type flasher relay (eleclronic flasher relay for USA), 

directional indicator switch, flash lamps on the front 

mudguards and bulbs in the rear lights. 

The direclional indicator lever switch is locoted under 

the plastic casing on the left-hand side of the steering 

column, see Fig. 3-84. It switches on the right or left 

indicators in two stages. Stage one is used when 

changing a lane and stage two when changing direc

tion . The switch has automatic return to neutral. The 

controi lamp for the direclional indicator is wired In 

paralIei across the switch. 

The directional indicator signals can also be used as 

emergency warning flashers, which are switched on 

by the emergency warning flasher switch mounted ön 

the contral panel. The flasher function is then looked 

after by the flasher relay placed on the reverse side 

of the controi panel, see Fig . 3-83. 

IGNITION SWITCH 
The ignition switch is integrally built with the steering 

wheel lock . The switch has four positions: 

O. Complete eledrical system disconneded and steer

ing wheel locked. 

l . Current to fusebox (Garage position). 

Fig. 3-83. Flasher relay 

2 Same as position l but also current to ignition coil 

(Driving position). 

3. Same as position 2 but a lso current to starter motor 

solenoid (Starting position). 

When the ignition key is released in position 3, it 

returns automatically to position 2. 

Vehicles intended for U.S.A. are fitted with a special 

steering wheel lock with a warning device which 

buzzes when one of the front doors is opened 

and the ignition key is left in the ignition switch, in 

other words, if the steering wheel is . not locked. 

The buzzer is placed under the dashboard on the left

hand side and is connecled between the fusebox (via 

the ignition) and the door switoh on the driver's side. 

FUSES 
The fuses are collecled in a fusebox, w hich is placed 

at the left fresh air vent. The fuses are accessible when 

the cover is taken off. 

The buzzer consists of a pair of contacls and a coil. 

. When current passes across the contacls and through 

the coil, the armature is drawn down towards the 

. core of the coil. While the arma,ture is being drawn 

down towards the core, the contacls cut out the current 

and the armalure springs back, etc. This cycle is re

peated continuously as long as current is switch ed on, 

that is, as long as the driver's door is open and the 

ignition key is in the ignition. 

Fig. 3-84. Directional indicator lever switch 
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Fig. 3-85. Buzzer 

1. Contads 2. Armature 3. Coil 

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 relay by the 

horn ring mounted inside the steering wheel. 

WINDSHIELD WIPERS 
The windshield wipers are driven by an electric motor. 

The motor is connected to the wipers by means of a 

combined cable and linkage system. It has a perma· 

nently magnitezed field and three brushes, one of 

which is a minus brush and the other two being plus 

brushes. Both the plus brushes are connected one at 

a time so that the engine has two different speeds, 

0.57±0.07 r/s (34±4 r/m) and 0.92±0.8 r/s (55±5 r/m). 

The function of the parking switch, which is built inta 

the gear housing, is to return the wiper blades to a 

suitable, pre·determined, parking position, see Figs. 

3-86 and 3-87, irrespective of ' where the wiper is 

switched off. 

WINDSHIELD WASHER 
The windshield washer, which IS locoted on the left· 

hand side of the dashboard, is driven by an electric 

motor. The pump is placed at the bottom of the water 

container and is linked with the motor by a shaft. The 

pump is of the centrifugal type, and there are two 

versions, see Figs. 3-88 and 3-89. 

Both wipers and washer are operated by a lever 

mounted on the steering column, see Fig . 3-90. 
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Fig. 3-86. Wiring diagram far wiper motor, Electrolux 

SWITCHES 
The switches for the warnlng flashers, electrically 

heated rear window, are of the rocker type and are 

fitted on the controi panel. Also fitted on the controi 

panel is a rheostat for the instrument panel lighting. 

INTERIOR L1GHTING 
The interior lighting consists of a lam p located in the 

middle of the roof. The lamp is switch ed on by means 

of a switch built inta the light. The switch has three 

positions. Inits first position, the light is switched off 

completely, in the second position the light is on when 

any of the front doors is opened, and in the third 

position the light is on continuously. 
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Fig . 3-87. Wiring diagram for wiper motor, SWF 
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Fig. 3-88. Windshield wosher, type I 

1. Commutator 
2. Brush 
3. Spring 
4. Permanent magnet 
5. Rotor 
6. Flange 

7. Conneding lips 
8. Wiper fluid hose hole 
9. Container 

10. Shafl 
11. Pump hausing 
12. Pump impeller 
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Fig. 3-89. Windshield wosher, type II 

l. Brush holder 9. Pump housing 
2. Commutator 10. Shaft 
3. Brush 11. Hose 
4. Thermal fusing 12. Container 
5. Spring 13. Flange 
6. Connections lips 14. Stator 
7. Water outlet 15. Rotor 
8. Pump impeller 16. Field winding 
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Fig . 3-90. Switch far windshield wipers 

CONTROl RELAYS 
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As standard the ear is fitted with thre controI relays. 

Two of the m are mounted on aholder situated on the 

left-hand wheel arch, see Fig. 3-91. 

ENGINE COMPARTMENT 
LIGHTING 
The vehicle IS equi-pped with eng'ine compartment 

l,igMing which automlCmicC:lrly switches on when the 

eng.ine bannet is opened. In a I,ater type the alutomlCtic 

swi'tches fair ~he Nghts ha-ve been providecl with a 

stop t,o pe,rmit alslo manual switching on and off. 

BRAKE LIGHT SWITCH 
The brake light switch is placed on the pedal carrier 

beneath the dashboard. It is operated mechanically 

by the brake pedal. 

Fig. 3-91. Cantral relays 

l. Horn relay 
2. Step relay for dipped/fullbeam swilching 
3. Fusebox for foglighls and fuel pump 
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RE PAI R I NSTRUCTIONS 

Fig. 3-92. Removing switch for flashers 
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REPLACING SWITCHES FOR DIRECTIONAL 
INDICATORS, FLASHERS, WINDSHIELD 
WIPERS 

l . Remove the casings over the steering column. 

2. Remove the screws for the switch. 

3. Connect up the electric cables to the new switch. 

4. Fit the new switch and check its function . 

REPLACING FLASHER LlGHTS 
1. Remove the electric cable from the cable harness 

in engine compartment. 

2. Remove the light glass, see Fig. 3-94. 

3. Remove the housing from the fender. Pull out the 

electric cable with its grommet. 

4. Fit the new electric cable with grommet and install 

the housing . 

5. Fit the bulb and connect the electric cable to the 

harness. 

6. Check the flasher function and fit the glass. 
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Fig . 3-93. Removing switch for windshield wipers 

REPLACING IGNITION SWITCH 
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l . Remove the contact by pulling it straight forwards . 

2. Undo both the attaching screws with a screw

driver. 

3. Lift out the ignition switch. 

Installa'tion is in reverse order to removal. 

Fig. 3-94. Removing flasher light glass 



REPLACING HEADLlGHT SWITCH 
l. Unscrew the swi'tch knob. 

2. Pull out the choke. (Does not apply to injection 

engines.) 

3. Remove the impact guard by pulling it straight 

back. 

4. Undo the nut for the switch with a suitable tool. 

5. Remove the switch and transfer the electric cables 

to the new switch . 

Installation is in reverse order to removal. 

.. 

REPLACING INTERIOR LIGHT BULB 
Pull down the glass at the short side opposite the 

switch. Pull out the bulb. The glass is re-fitted by 

hooking it securely at the side where the switch is 

si,tuated and then pressing in the glass firmly. 

REMOVINGCONTACT BAR 
l. Remove the cover pad (l, Fig. 3-95). 

(Carefully lever it loose with the help of a screw

driver.) 

2. Disconnect the electric cable (4, Fig. 3-95) from the 

contact bar (3, Fig. 3-95). 

3. Remove the four attaching screws (2, Fig. 3-95) for 

the contact bar and lift off the bar. Installation of 

the contact bar is in reverse order to removal. 

After installation, check the flasher function . 

6 

__ 5 

Fig. 3·95. Contact bar 

1. Cover pad 
2. Attaching screws 
3. Contact bar 
4. Electric cable 
5. Contacf pin 
6. Slip contact 

-----------------2 

, ::----::: ~~ 
&4-------- - 1 

====== 
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WINDSHIELD WIPERS 

3 2 1 VOLVO 
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Fig. 3·96. Windshield wiper unit 

1. Wiper motor 2. Drive link 3. ParalIei drive link 

Removing wiper motor 

1. Remove the drive link from the lever on the wiper 

motor after having first removed the lock device, 

see Fig. 3-97. 

2. Remove the contact from the wiper motor. 

3. Remove the three atfaching screws (Fig . 3-98). Lift 

out the wiper motor. 

When replacing a wiper motor, transfer the lever, 

rubber seal, damper rubber and spacer sleeves to the 

new wiper motor. 

Fig. 3.97. Removing locking for drive link 
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Installing wiper motor 

l. Place the wiper motor in position and fit the attach-

ing screws. 

2. Connect up the contact to the wiper motor. 

3. Fit the drive link to the lever on the wiper motor. 

4. Check the wiper function . 

Fig. 3-98. Removing windshield wiper motor 
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Removing drive link 

l . Remove the glove locker. 

2. Remove the right defroster nozzle. 

3. Remove the drive link for the wiper motor lever 

and unscrew the nut for the cable stretcher. Lift 

off the drive link. 

Installing drive link 

l. Place the cable's flange nipple in the segment re

cess and then lever cable over the segment, see 

Fig. 3-99. This work should be done with the 

greatest care in order not to score the segment 

or damage it in any other way, as this would lead 

to disturbance in operation. 

2. Fit the connecting rod for the wiper motor lever. 

Thereafter tension the cable. 

3. Check to make sure the wipers are functioning 

properly. 

4. Fit the defroster nozzle and glove locker. 

Replacing cable 

l. Remove the drive link and the paralIei drive link. 

2. Bend up the lock washer with the hel p of a screw

driver, and remove the washer. Remove the old 

cable. 
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Fig. 3·99. Installing cable for drive link and paralIeI drive link, 
left·hand side 

Fig. 3·100. Installing cable for paralIeI drive link, 
right.hand side 

3. Fit the new cable in position and also a new lock 

washer. 

4. Re-install the cable stretcher in the drive link. The 

nut should be screwed on only a couple of threads. 

5. Fit the drive link and paralIei drive link. 

Removing paralIei drive link 
LEFT-HAND SIDE 

l. Remove the defroster hose. 

2. Remove the air duct between the defroster nozzle 

and the air vent in the c~ashboard. 

3. Remove the nut for the cable stretcher and dis

connect the cable from the segment. 

RIGHT-HAND SIDE 

1. Remove the side panel and defroster hose. 

2. Remove the glove locker and right-hand defroster 

nozzle. 

3. Disconnect the drive link and remove it. 

4. Remove the nut for the cable stretcher and dis

connect the cable from the segment. 

5. Lift forward the paralIei drive link. 
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Installing paralIei drive link 
LEFT-HAND SIDE 

l . Place the cable's flange nipple in the large seg

ment recess and thereafter prise the cable over 

the segment, see Fig . 3-99. Great care should be 

observed when doing this in order not to score 

the segment or damage it in any other way, other

wise this might lead to disturbance in operation. 

RIGHT-HAND SIDE 

l. Place the cable's flange nipple in the small seg

menit recess and thereafter prise the cable over 

the inner segmen't, see Fig. 3-100. Great care 

should be observed when doing this work so as 

not to score the segment or damage it in any other 

way, as this could lead to disturbance in operation. 

Tension the cable. 

2. Place the drive link cable's flange nipple in the 

fronet segment recess and thereafter prise the cable 

over the segment, see Fig. 3-99. 

Fit the drive link to the lever on the wiper motor. 

Tension the cable. 

Fig . 3-101. Windshield wiper motor, Electrolux 

l. Cover 6. Electric brushes 
2. Spring washer 7. Stator 
3. Connection contact 8. Rotor 
4. Contacls 9. End 
5. Gear with contact bar 
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Fig. 3-102. Windshield wiper motor, SWF 

l. Cover 6. Stator 
2. Packing 7. Rotor 
3. Connection contact 8. Electric brushes 
4. Contacls 9. End 
5. Gear with breakers 

3. Check the wiper function . 
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4. Fit the defroster hoses and the side panel. (On 

vehicles with air conditioning of combined type, 

fit the defroster nozzle and the glove locker.) 

Replacing wiper arm bearing 

l. Remove the wiper arm. 

2. Remove the drive link and paralIei drive link. 

3. Remove the attaching screws and lift off the wiper 

arm bearing. 

4. Transfer the seal to the new wiper arm bearing. 

A worn or deformed seal should be replaced by 

a new one. 

5. Install 'the wiper arm. 

6. Check the wiper fundion. 



o .. 

Fig. 3-103. Removing switch 

REPlACING SWITCHES ON 
CONTROl PANEL 
l. Disconnect the ground cable from the battery. 

2. Unscrew the controi panel and lift up from the 

bottom until the contacts are accessible. 

3. Disconnect the contact harness from the switch. 

4. Remove the switch by first pressing in the lock 

springs and then pressing the swi'tch out of the 

panel, see Fig. 3-103. 

Fig. 3-104. Engine compartmen~ light 
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Fig. 3-105. Brake light contact 

REPlACING BRAKE LIGHT CONTACT 
When replacing the brake light contact, make sure 

that the new contact is adjusted correctly so that it 

functions satisfactorily. The distance between the 

brake pedal released and the thr·eaded b.ronze hub 

on the contact should be 4±2 mm (O_16±0_08") (A, Fig. 

3-105). If the distance must be adjusted, release the 

attaching screw for the bracket and move the bracket 

until the corred distanoe is obtained. 

REPlACING ENGINE 
COMPARTMENT LIGHT BULB 
Remove the plastic cover over the bulb by unscrewing 

the sorew securing the cover. Replace the bulb. Re-fit 

the plastic cover and screw it on securely. Make sure 

that the tab on the plastic cover is fitted corredly. 
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GROUP 38 

INSTRUMENTS 
TOOLS 

svo . 2935 
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Fig. 3·106. Special tool for removing and instaJl ing tank 
sen der unit 

Special tools are now preceded by SYO or 999, e.g., SYO 1801 or 9991801. 

DESCRI PTION 
The instrumentation consists of a combined instrument, 

see Figs. 3-107 and 3-108. It comprises aspeedometer, 

mileometer and trip meter, rev counter (only on certain 

models), temperature gauge, fuel gauge, warning 

lamps for parking brake, fulibeams, brake circuit 

failure, oil pressure, battery charging, choke and over

drive (for vehicles fitted with such). 

Also connected to the combined instrument is a vo lt

age regulator which maintains the feed voltage con

stant for the instrumentatioo. 

Fig. 3·107. Com bined instrument, front side 
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Fig . 3·108. Combined instrument, reversa side 



SPEEDOMETER AND MILEOMETER 
The speedometer and mileometer are integrally built 

and are driven by a drive line from a worm on the 

output shaft of the gearbox. 

The speedometer is of the eddy eurrent type and more 

or less consists of permanent magnet, a mounting dise 

and a rotor drum. The rotor drum is linked by a shaft 

to the gauge pointer. The shaft is also provided with 

a balanee spring. 

The mileometer is made up a number of gears and 

registers up to l million km (600000 miles). It is also 

provided with a trip meter. The ratio of the mileometer 

is so chose n that the drive line should rotate 1585 revs 

.. ~ .. 

in order for the gauge to register l mile. ~gL~? 

Fig. 3-109. Speedomeler and mileomeler 

When the vehicle starts runnlng, the drive line and 

the permanent magnet eonneeted to the drive line 

rotate. This generates a rotating magnetie field, whieh 

gives rise to eddy eurrents in the rotor drum. The 

rotating eHect whieh the magnetie field as weil as 

the indueed eddy eurrents have on the rotor drum 

inerease with increased speed on the permanent mag

net. The rotation of the rotor drum is eounteraeted by 

the balanee spring, this giving a proportional reading 

of the pointer to the magnetie rotation. 

REV COUNTER 
The reveounter consists partly of a transistorized re

gistration and amplifier unit and partly of a rotationai 

eoil system. 

The registration part senses, through a sender line, the 

pulse frequeney of the ignition eoil. The amplifier part 

Fig. 3-110. Rev counle r 

amplifies and eonduets the pulses to the rotationai 

cail system . 

The rotationai eoil system consists of an annular shap

ed permanent magnet round whieh a eoil is fitted. The 

eoil is movable the length of the magnet and is linked 

to a shaft to whieh the reveounter gauge pointer is 

fitted. When pulses from the amplifier are eonducted 

through the eoil, this forms a magnetie flow whieh 

eoils the length of ,the permanent magnet. The rota

tional force is proportional to the eurrent flow through 

the coil. 

Wf~ 
Fig. 3-111. Reg istering instrument for temperalure gauge 
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Fig. 3-112. Sensor for temperature gauge 

. . 
TEMPERATURE GAUGEr COOLANT 
The temperature gauge is of the bimetal type and 

consists of a sensor and a registering instrument. 

The sensor is mounted on the engine and senses the 

coolant temperature. The registering instrument is in

cluded in the combined instrument. 

The sensor, which is of the semi-conductive 'type, has 

a negative temperature coefficient, which means that 

its resistance drops in proportion to increased temper

ature. 

The registering instrument consists of a bimetal spring 

connected to a pointer. A resistance wire, connected 

in series with the voltage stabilizer and sensor, is 

wound round the bimetal spring. 

When the ignition is switched on, current flows from 

the voltage stabilizer through the resistance wire and 

the sensor to ground. When current passe s the resist

ance wire, it heats up the metal spring and this in

creases the reading of the pointer. 

The volume of the current passing through the resist

ance wire is in inverse proportion to the resistance of 

the sensor, and for this reason the gauge reading 

increases with increased engine temperature. 

Fig. 3-113. Registering instrument, disassembled 

l. Resistance wire 2. Bimetal spring- 3. Pointer 
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Fig. 3-11 4. Registering instrument, fue l 

FUEL GAUGE 
The fuel gauge consists of a sender and ind icating 

instrument. The sender, fitted in the fuel tank, consists 

of a moving resistance, a leve,r and a float. The indi

cating instrument is of the same type as for the tem 

perature gauge. 

The function is exactly the same as for the temperature 

ga uge, apa rt from the faet that the sender is 

mechanical. The amount of sender resistance engaged 

will depend on the amounf of fuel in the tank and 

thereby the location of the float. In other words, an 

empty tank results in large sen der resistance while 

a full tank produces minimum sender resistance. This 

has a corresponding effect on the indicating instru

ment. 

Fig. 3-115. Sender for fuel gauge 
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Fig . 3-116. Voltage stobilizer . . 
VOLTAGE STABILlZER 
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The temperature and fuel gauges are powered by a 

voltage of 10 volts and are fed through a voltage 

s'tabilizer. This stabilizer contains a bimetal spring and 

a contact breaker. When the ignition is switched on, 

current flows through 'the stabilizer and out to the 

instruments. This heats the stabilizer bime'tal spring 

which bends and thus breaks the circuit. As the spring 

cools down, it returns to its original position and the 

circuit is closed again . This cycle is repeated con

tinuously. Aregulated effect corresponding to a 

constant vo ltage of approx. 10 volts is thereby obtain

ed . The breaking and making of the circuit is not 

visible on the instruments due to their inertia. The 

stabilizer is mounted on the re.verse side of the com

bined instrument. 

WARNING lAMPS 

BaHery charging 
The battery charging warning lamp is connected to 

the aHernator. It lights up when the alternator voltage 

is lower than the baltery voltage. As the alternator 

voltage rises and commences to charge the battery, 

the warning lamp goes out, thus indicating that the 

alternator is changing. 

Directional indicators 

The warning lamp for the directional indicators flashes 

when the indicators are engaged. It is wired across 

the switch för the indicators. 

Brakes 

PARKIN'G BRAKE 

The brake warning lamp receives current via the igni

tion switch . When the parking brake is applied, the 

warning lamp is grounded by the switch, Fig. 3-118, 

and this switches on the warning lamp which remains 

lighted as long as the parking brake is on. 

Fi g. 3-117. Rheostat for instrument lighting 

Full-beam headlights 

The warning lamp for ,the full-beam headlights flashes 

simultaneously with the full-beam headlights. It is wired 

parailei with the headlights at the step relay. 

BRAKE CIRCUIT FAILURE 

Shou ld a fault arise in any of the two circuits of the 

hydraulic brake system, so that there is a pressure 

difference between the circuits of more than 8-10 

kp/cm 2 (114--142 psi ) when the brakes are applied, 

this actuates the warning valve, Fig. 3-119, and the 

warning lamp goes on. The warning lamp remains 

lighted until the fault in the brake system has been 

put right and the warning valve re-set. Concerning re 

setting the warning valve, see Part 5 Brakes, Group 52. 

Fig . 3-118. Switch for parking brake controi 
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Fig . 3-119. Warning valve 

Oil pressure 

The warning lamp for the oil pressure receives current 

via the ignition switch and is grounded through a 

pressure sensitive valve on the engine. With the engine 

running and at normal pressure, the connection be

tween this lamp and ground (through the engine) is 

open. When the oil pressure drops below a pre-deter

mined value, the pressure sensitive valve doses the 

circuit and the warning lamp lights. 

Overdrive 

The warning lamp for the overdrive is connected be

tween the switch for the overdrive and ground, and 

thus lights when the overdrive is engaged. 

Choke 
When the engine IS choked, a contact In the choke 

Fig . 3-120. Elec!ric dock, fr<>nt and reverse 

l. Battery connection 
2. Bulb 
3. Ground 
4. Allaching screws connection 

controi cuts in the circuit and this grounds the warning 

lamp which lights. 

CONTROL PANEL 
The controi panel contains a rheostat for the instru

ment panel lighting, cigarette lighter and switch with 

built-in warning lamp for the e,lectrically heated rear 

window and emergency warning flashers. 

The controi panel also contains the controls for the 

heating unit as weil as areminder lamp for the seat 

belts. 

CLOCK 
The dock, Fig . 3-120, is electrically driven and placed 

above the controi panel. 

REPAIR INSTRUCTIONS 
For all work under th.e dashboard, the negative 

battery lead should disconnected to avoid any short

circuiting. 

REMOVING COMBINED INSTRUMENT 
1. Remove the casings over the steering column. 

2. Unscrew the attaching 'screws for the bracket and 

allow it to drop down towards the steering column. 

The combined instrument's aHaching screws can 

now be removed. 
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3. Disconnect the speedometer cable from the instru

ment. 

4. Take hold of the reverse side of the speedometer 

gauge with the hand and press the instrument up

wards-inwards until the snap lock in the upper 

edge of the instrument releases. 

5. Lift forward the instrument and disconnect the 

connection from its reverse side. (On vehides with 

rev counter, the rev counter sender cable should 

also be disconnected.) 



REMOVING WARNING lAMP 
l. The lamps are mounted in holders which are re

moved by pushing in their attaching hooks and 

then pulling the holder straight out. 

2. The bulbs are released from their sockets by pull

ing them straight out. 

REMOVING REV COUNTER OR 
GUARD COVER 

l . Remove the combined instrument. 

2. Unscrew the three screws. 

3. Lift off the rev counter or the guard cover care

fully in order not to damage the pole connections. 

REMOVING SPEEDOMETER WITH 
MllEOMETER 

1. Remove the combined instrument. 

2. Remove the rev counter or guard cover. 

3. Unscrew the three remaining screws. 

4. Lift off the speedome,ter carefully in order not to 

damage it. 

REMOVING VOLTAGE STABILlZER 
The voltage stabilizer is removed by pulling it straight 

up so that the three connection pins release from their 

retainers. 

REMOVING CABlE PlATE 
l. Remove the combined instrument. 

2. Remove the rev counter or guard cover. 

3. Remove the speedometer. 

4. Unscrew the three remaining screws. 

5. Carefully lift up the cable plate so that the tem

perature gauge or fuel gauge is not damaged. 

REMOVING TEMPERATURES GAUGE 
AND FUEl GAUGE 

l. Remove the rev counter or guard cover. 

2. Remove the speedometer. 

3. Remove the contact device. 

4. Unscrew both the nuts on the reverse side of the 

con;fact device. 

5. Lift out the gauge. 

Fig. 3-121. Tool for removing sender uni! for fuel gauge 

The components in the combined instrument are In

stalled in reverse order to removal. 

REMOVING SENDER UNIT FOR FUEL 
GAUGE 
The sender, which is located in the fuel tank, is held 

in position with a bayonet fixture. When removing, 

use tool 2935, see Fig. 3-121. 

REPLACING SENSOR FOR TEMPERATURE 
GAUGE 
l. Drain some of the coolant, about 2 dm3 (2 qts). 

2. Disconnect the electric cable from the sensor. 

3. Unscrew the sensor and replace it with a new one. 

4. Screw tight the new sensor and connect up the 

electric cable. 

5. Fill with coolont. 

REMOVING ClOCK 
l. Remove the im'pact pad. 

2. Remove the controi panel attaching screws. 

3. Lift forward the panel sufficiently to ge,t at the 

reverse side of the dock. 

4. Disconnect the electric cable from 'the dock. 

5. Remove the clock's two at'taching screws and lift 

forward the dock. 

Installation of the dock is in reverse order to remova l. 
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CHECKING SPEEDOMETER 
WITH MILEOMETER 
If the speedometer or mileometer is not functioning, 

the reason may be due to a fault in the instrument or 

speedometer cable or the worm, which is located on 

the gearbox, for driving the cable. 

In order to decide which component is faulty, carry 

out the following: 

If the speedometer functions while the mile:ometer does 

not, or vice-versa, then the instrument is defective and 

should be replaced . No attempts should be made to . . 
repair the instrument. 

When ' both 'the speedometer and mileometer stop 

functioning, the fauH is probably in the, speedometer 

cable or the worm. Disconnect the speedome,ter cable 

from the instrument and see whether it rotates. If it 

does, this means that it has broken from the worm, in 

which case replace the cable and check the drive at 

the same time at the gearbox. Check to see whether 

the drive coplings can rotate easily. If they jam, the in

strument should also be replaced. 

The speedometer can be checked by running it at 

different speeds. The following values should then 

apply : 

Speed of drive 

couplings 8.35 16.70 29.20 r/s 

(500) (1000) (1750) (r/m) 

Spee,dometer 

reading 33±2.5 63±2.5 108.5±2.5 Mph 

CHECKING SPEEDOMETER CABLE 
It is most important that the speedometer cable is 

correctly fitted if the speedometer is to function with

out trouble. It is vitally 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 it is less :than this, 

vibration and noise con occur in the instrument. The 

drive couplings must run true in the ou:ter casing of 

the cable. This is checked with the cable rotating. 

CHECKING TEMPERATURE GAUGE 
If the temperafure gauge is faulty, the faulty compo

nent (sensor, indicating instrument or voltage regulator) 

must first be traced and then the fauJit remedied. In 
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order to trace the faulty component, two or possibly 

three resistors are required, one or two a t 40 ohms 

and one at 282 ohms. 

The fault is as follows : 

First disconnect the electric cable from the tempera

ture sensor and then connect up the 282 ohm resistor 

between cable and ground . 

With the ignition switched on, the pointer on the 

indicating instrument should be at the beginning of the 

green field (50° C = 122° F). Instead of the 282 ohm 

resistor, then connect up the 40 ohm resistor. The 

pointer on the indicating instrument should be at the 

beginning of the red field (120° C=248° F). With cor

rect indicating instrument function, the sensor is faulty 

and should be replace,d by a new one. 

NOTE. The sensor cable must neve r be wired directly 

to ground since it would overhea't and ruin the in

strument. 

If the instrument gives a faulty reading, the fault is 

eithe,r in the indicating instrument or the voltage re

gulator. 

In order to decide where the fault lies, disconnect the 

fuel gauge sender line from the sender and connect up 

a resistance of 40 ohms between cable and ground. 

If the fuel gauge now shows a full tank, the fault must 

be in the indica'ting instrument of the temperature 

gauge, which is then to be replaced. If, on the other 

hand, the temperature gauge and fuel gauge give the 

same, but incorrect, reading, then the voltage, regulator 

must be defective and should be replaced. 

CHECKING REMOVED TEMPERATURE 
SENSOR 
The sensor is checked by heating it up and then 

reading off its resistance and temperature. The 

following values should be obtained if the sensor IS 

without fault: 

(NOTE. The resistances may deviate ±10 %.) 

Temperature 50 100 120 °C 

(122) (212) (248) u F 

Resistance 282 60 40 ohms 

CHECKING FUEL GAUGE 
The fuel gauge is checked in the same way as for the 

temperature gauge. 
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Fig . 3-122. Wiring diagram for checking temperature gauge 
or fuel gauge indicating instrument 

CHECKING REMOVED FUEL SENDER UNIT 
The sender unit is checked with an ohmme:ter which is 

wired between the contact unit for the electric cable, 

and ground. The following resistance values should 

be ohtained if the sender is functioning correctly: 

With regard to the various positions of the, float, see 

Fig. 3-123. Its measurements indica'te the number of mm 

the float should be lifted from its bottom position . 

CHECKING REMOVED VOLTAGE STABILlZER 
The function of the voltage stabilizer can be checked 

with an adjustable bimetal instrument. The instrument 

is wired in series with a resi~tance of about 60 ohms 

and a constant D.C. voi'tage of 10 volts. The indicating 

instrument should be read off. The constant D.C. volt

age is thereafter replaced by a 12 volt battery (check 

tha't the voltage is really 12 volts) and the voltage 

stabilizer. The indicating instrument should give a 

similar reading. During the test, the stabilizer should 

have the same position as it had in the, vehicle. A 

damaged stabilizer is replaced by a new one, although 

it can of course be repaired, bu't this is pointless both 

from an economic and reliability point of view. 
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Position Resistance in ohms 

A 282±48 

B 146±19 

C 75±11.5 

D 40±5 

Fig. 3-123. Checking fuel sen der 

A=Empty tank 
B = Reserve (8 dm3) 

G=Half tank (29 dm3) 

D= Full tank (58 dm;!) 
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Pos. Title 
1. Ballery 
2. Connection box 
3. Ignition switch 
4. Ignition coil 
5. Distributor, firing sequence 
6. Starter motor 
7. Alternatar 
B. Charging regulator 
9. Fusebox 

10. Light switch 
11. Dip relay for main and dipped beams 
12. Headlights 
13. Dipped beams 
14. " Position light 
15. Rear I ights 
16. Side marking lights 
17. Plate light 
18. Brake stop light contact 
19. Brake stop lights 
20. Relay for horn 
21 . Contact on gearbox M 40, M 41 
22. Reverse lights 
23. Flasher unit 
24. Dir. ind . switch 
25. Switch, emergency warning flashers 
26. Flasher lights 
27. Part of 6-pole connection block 
28. Rev counter 
29. Thermometer 
30. Fuel gauge 
31. Voltage stabilizer 
32. Flasher lig ht warning lamp 
33. Diode 
34. Warning lam p for main beams 
35. Warning lomp for batlery charging 
36. Parking brake warning lamp 
37. Choke warning lamp 
38. Oil pressure warning lamp 
39. Brake warn ing lam p 
40. Vacant warni ng lomp 
41. Parking brake contacl 
42. Choke controi contact 
43. Temperature sensor 
44. Oil pressure sensor 
45. Brake warn ing contact 
46. Fuel leve l sen der 
47. Horn 
48. Horn ring 
49. Switch, windshie ld wipers/washer 
SO. Windshield wi pers 
51. Windshield washer 
52. Switch, fan 
53. Fan 
54. Switch, elec. heated rear window 
55. Elec. heated rear window 
56. Clock 
57. Cigarette lighter 
58. Rheostat for instrument panel lighting 
59. Instrument panel lighting 
60. Lighting for controls 

61. Sh if t positions light, aut. trans. 
62. Glove locker contact 
63. Glove locker lamp 
64. Interior lamp 
65. Door switch on left side 
66. Door switch on right side 
67. " Warning buzzer for ignition key 
68. Joint 
69. Engine comp. lighting 
70. Passen ger seat contacl 
71. Warning reminder for seat belt 
72. Seat belt warning lam p 
73. Contact for seat belt 
74. Switch for overdrive M 41 
75. Contacl for overdrive on gearbox M 41 
76. Solenoid for overdrive on gearbox M 41 
77. Overdrive warning lamp 
78. Contact on automatic transmission BW 35 
79. Warning buzzer for light 
80. Fog light 
81. Fusebox 
82. Fog light relay 
83. Fog light switco 
84. I niection controi unit 
85. Throttle valve switch 
86. Pressure sensor 
87. Relay for fuel pump 
88. Main relay for fuel iniection 
89. Thermal timer contact 
90. Cold start va Ive 
91. Temperatur sensor I 
92. Temperatur sensor II 
93. I njectors 
94. Tnggering contacts 
95. Spark plug 
96. Luggage comp. light 
97. Fuel pump 
98. Connection at instrument 
99. Connection at instrument 

100. Connection at instru ment 
101. Connection at instrument 
102. Switch for compressor 
103. Thermostat 
104. 50lenoid on compressore 
105. Solenoid valve 
106. Resistor 

Colour code 
SB 
y 
BI 
BI-Y 
BI-R 
Gn-R 
R 
Gn 
W-R 
W 
Br 
Gr 

Black 
Yellow 
Blue 
Blue-Yellow 
Blue-Red 
Green-Red 
Red 
Green 
White-Red 
White 
Brown 
Grey 

I 
I 
I 
I 
I 
I 
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GROUP 41 

CLUTCH 

TOOLS 

The following too,ls are used for repairs on the clutch. 

The special tools are preceded by 999 or SV 0, e.g., 999 2824 or SVO 2824 . 

. . 
.c:l 

SV01426 SVO 2824 

SYO 4090 

Fig. 4·1. Special taols 

999 (SVO) 1426 Drift for pilot bearing in flyw heel 
999 (SVO) 2824 Mandrel for centering cluich plate 
999 (SVO) 4090 Puller for ball bearing in flywheel 

DESCRIPTION 

The clutch is of the diaphragm spring type . It consists 

mainly of a pressure plate, diaphragm spring and a 

shee,t-metal casing. The diaphragm spring has a 

double function, that of a clutch lever when declutch

ing and a pressure spring when engaging. 

The clutch operation takes place by means of the 

clutch pedal, and on left-hand steered vehicles its 

movements are transferred to the clut.ch via a wire, 

a lever and a release hearing. On right-hand steered 

vehicles, the movements are transmitted with the 

help of a hydraulic controI. 
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Fig. 4·2. Clutch 
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REPAIR INSTRUCTIONS 

WORK ON CLUTCH IN VEHICLE 
ADJUSTING CLUTCH PEDAL PLAY 

Correct clutch pedal play is obtained by adjusting the 

re lease lever so that on left-hand steered vehicles a 

play of 4--5 mm (0.16-0.20"), A in Fig. 4-3, is obtained. 

Play is adjusted by unscrewing or screwing the fork 

(3) on the clutch wire. If this adjustment is insufficient, 

.. 

Fig. 4-3. Release lever play 

A = 4-5 mm (O.16--{).20") 

1. Adjusting nuts 2. locknut 3. Fork 

Fig . 4·4 . Pedal carrier 

1. Stop brocket 6. Clulch wire 
2. Boll 7. Brocket 
3. Pedal shaft 8. Nut 
4. Bush 9. Clutch pedal 

for example, because of replocement of the clutch 

wire, the sle,eve arltachment to the clutch casing is 

moved by means of the nuts (l J. 
For right-hand steered vehicles, the corresponding 

play should be 2.5-3.5 mm (0.10-0.14") and adjust

ment is made by altering the length of the thrust rod. 

REPLACING CLUTCH WIRE 

l . Unhook the return spring for the release lever. 

Disconnect the wire from the lev,er. 

2. Unscrew the rear nut and remove the wire sleeve 

from the clutch casing. 

3. Disconnect the wire from the clutch pedal. Un

screw ~he nut for the wir'e sleeve and remove the 

wire. 

4. Fit the new wire in reverse order to removal. 

Adjust the pedal play. 

REPLACING CLUTCH PEDAL OR BUSHES 

The description given below is applicable if it con

cerns ei,ther the repl'a,cement of the pedal or of the 

bushes. 

l . Slacken the nut and remove the bolt. Disconnect 

the pedal from the wire and remove the, pedal. 

2. Take out the tubular shaft. Drive out the bushes 

with a suitable drift. 

3. Fit the new bushes. Lubricate them with grease. 

Fit the tubular shaft. 

4. Place the return spring on the bearing sleeve of 

the pedal. Move the pedal into position and attach 

it to the wire. Fit the boH which holds the pedal. 

5. Rubber stop Fig. 4-5. Removing clulch 
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Fig. 4·6. Rel ease components 

l . Release bea ring 4. Return spri ng 
2. Release fork 5. Wa ,her 
3. Release shaft and lever 6. Circ li p 

REMO VING CLUTCH 

l . Remove the gearbox In accordance with the in 

strudions given in Group 43. 

2. Slacken the bolts holding the clutch to the f lywheel 

by loosening them crosswise a couple of turns at 

a time to prevent warping . Remove the clutch and 

clutch plate. 

RECONDITIO NING RELEASE 
COMPONENTS 

l. Remove the bolt in the release fork. T ake out the 

release bearing. Pull out the release shaft. 

2. Drive out the old bushes with a suitable drift. 

Press in the new bushes. 

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. 

REPLACING INPUT SHAFT 
PILOT BEARING 

l. Remo'.'e the circlip for the bearing. Pull out the 

bearing with puller SYO 4090. 

2. Pack the bearing wi,th heat-resistant grease. Then 

fit it with the help of drift SYO 1426. Fit the cir

clip. 

INSPECTING 

Check the clutch thoroughly. The pressure plate shou ld 

be checked for hea,t damage, cracks, sco·ring or other 

damage to the friction surface. Check the curvature 

of the pressure pla,te with a 240 mm (9.45") long steel 

Fig. 4·7. Checking curvature of pressure plate 

Fig. 4·8. Installing c1 utch 
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ruler, whi ch is placed diagonally over the friction 

surface of the pressure plate. Then measure the di

stance between the straight edge of the ruler and 

the inner diameter of the pressure plate. This measure

ment must not exceed a maximum of 0.03 mm (0.0012"), 

see A Fig. 4-7. There must be no "crowning",that is, 

clearance between the straight edge of the ml·er and 

the outer diameter of the pressure plate. The check 

shoul·d be carried out at several points. 

INSTALLlNG 

Before insta lling, check that the clutch facings, the fly

wheel and the pressure pla·te are completely free 

from oil. Wash them with clean petroi (gasoline) and 

wipe off weil wi th a clean piece of cloth. 

l . Set up the clutch plate (the longest side of the 

hub facing backwards) together with the clutch 

against the flywheel and insert the centering 

mandrel 2824 so that the guide journa l on this 

centers the pilot bearing in the flywheel, see 

Fig . 4-8. 

2. Place in the six bolts which hold the clutch and 

tighten them crosswise a couple of turns at a time. 

Remove the centering mandrel. 

3. Fit the gearbox according to the instructions given 

in Group 43. Adjust the clutch pedal play. 
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Fig . 4·9 . Master cylinder 

1. Piston 7. Washer 13. Connection pipe 
2. Washer 8. Bolt 14. Piston seol 
3. Piston sea I 9. Container 15. Washer 
4. Spring 10. Strainer 16. Circlip 
5. Cylinder 11. Filler cap 
6. Sealing washer 12. Washer 

CLUTCH CONTROL, RIGHT-HAND 
DRIVE 
MASTER CYLINDER 

Removing 

l . Remove the hose from the olutch fluid conta,iner 

and allow the fluid to run out into a dean vessel. 

Disconned the pipe from the master cylinder. 

2. Remove the bolt in the dutch pedal. Release the 

bolts and rem ove the master cy,l'inder. 

Disassembling 

l. Remove the rubbe,r cover and the thrust rod . 

2. Remove the circlip and take out the washer, piston, 

piston seal and r,eturn spring. 

3. Remove the outer piston seal from the piston. 

Inspecting 

Oean '011 the parts in white spiri.t and check them for 

wear or damage. 

Assembling 

l . Dip the piston seals and the pi~ton 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 cifdip. 

3. Fit the thrust rod and the rubber cover. Make 

sure thai the vent hole in the rubber cover faces 

downwards. 
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Fig. 4-10. Slave cylinder 

1. Rubber cover 5. Cylinder 9. Rubber cover 
2. Venting nipple 6. Thrust sleeve 10. Locknut 
3. Piston seal 7. Circlip 11. Thrust rad 
4. Piston 8. Stop ring 

Installing 

Fitting is in rever~e order to removal. Eli with brake 

fluid and bleed the system. 

SLAVE CYLINDER 

Re moving 

Dlsconnect the pipe from the hose. Release the hose 

from the container. Unhook the return spring. Slocken 

the bolts and lift off the slave cylinder. 

Disassembling 

Remove the rubber cover and the thrust rod. T ake 

off the circlip and also the piston. 

Inspecting 

Clean all the parts in white spi rit and check them for 

wear or damage. 

Assembling 

Dip the piston and seal in brak,e fluid and place the 

sealon the piston. Fit the piston in the cylinder. Fit 

the cirdip, the thrust rod and the dust cover. 

Installing 

Fitting is in reverse order to removal. Bleed the system 

and adjust the free travel of the c1utch lev·er. 

BLEEDING HYDRAULIC SYSTEM 

Check to make sure that the fluid container is fil led 

with brake fluid. Remove the rubber cap on the bleed

er valve on the master cylinder. Fit ableeder hose 

to the va,lve and inser! the hose down into a con

tainer with brake fluid. Open the bleeder valve and 

depress the dutch pedal. Shut off the bleeder valve 

while the pedal is fvlly depressed. Then release the 

pedal. Repe·at this prooedure until fluid fre,e from air 

bubbles flows out. Fill the container with brake fluid. 
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GROUP 43 A 

GEARBOX 
rOO l S 

The following special tools are used for repairs on the gearbox. 

The special tools are preceded by 999 or SV O, e.g ., 9992825 or SVO 2825. 

6 !. 
1845 2261 

I 

1 

2831 

i h 
2983 2984 

] 
2337 

~ 
2832 

W 
2985 

B 
2412 

'·2837 

2~86 

A 
2413 

® 
2851 

Fig. 4·11. Special 10015 

999 (SVO) 

i n 
2828 2829 

© 
2853 

© 
2852 

18 4L 
999 (SVO) 

1801 Standard hand le 18x200 mm 
1845 Press too I for fitting the flonge 
2261 Puller for flange 

2987 Drift for fitting front bearing inner ring on intermediate 

shaft 

2337 Drift for rel'1oving oil seal in cover for input shaft 
2412 Drift for fitting ail seal in reor cover 
2413 Drift for removing sealing ring in reor cover ond outer 

ring for front bearing for intermediate shaft 
2520 Stand, see Fig . 4·12. Used tagether with fixlure SVO 2825 
2727 Tool for suspending engine when removing ond fitting 

gearbox, see Fig . 4·16 
2825 Fixture for holding gearbox. Used together wilh stand 

SVO 2520 
2828 Puller for rear bearing on mainshaft, M 400 
2829 Device for lifting ond installing the mainshaft in gear· 

box 
2830 Puller for reverse shaft 
2831 Press too I for fitting bearing on intermediate shaft and 

reor bearing on mainshaft 
2832 Puller for reor bearing on mainshaft, M 410 

Used together with SVO 2828 
2833 Fixture for gearbox. Used on garage jack when remov· 

ing ond fitting gearbox, see Fig. 4·17 
2837 Counterhold for flange (handle used on ly for auto· 

matic transmission) 
2851 Drift for fitting oil seal in cover for input shaft 
2852 Cushioning ring for fitting bearing on input shaft ond 

synchronizers on mainshaft 
2853 Ring for disassembling mainshaft 
2982 Puller for input shaft boll bearing 
2983 Puller for reor bearing inner ring on intermediale shaft 
2984 Measuring stand for measuring intermediate shaft axial 

c1earance 
2985 Counterhold for output shaft 
2986 Drift for fitting reor bearing inner ring on intermediate 

shaft 

2988 Puller for front bearing inner ring on inlermediate shaft 

4030 Puller for oil seal at flonge 

Fig . 4-12. Stand 2520 wilh fixlure 2825 
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DESCRI PTION 
(For georbox wi,th overdrive, see also Grou? 43 B, Overdrive) 

The gearbox is four-speed and fvlly synchronized. Its 

design and construction are shown in Fig. 4-13 and 

Illustration 4 B. All gears except reverse are in con

stant mesh with one another. For this reason, the 

mainshaft gea'r is joumalled with needle bearings. 

When a g,ear is engag,ed, the corresponding gear 

wheel is connected to the mainshaft by means of an 

engag,ing sleeve. 

REPAIR INSTRUCTIONS 

WORK ON GEARBOX IN VEHIClE 

REPLACING OIL SEAL 

1. Carry out where applicable operations 1-6 under 

th,e heading "~emoving". 

2. Release the nut for the flange. Pull off the flange 

wi,th puller 2261, see Fig. 4-14. 

3. Pull out the old seal with puller 4030. 

Fit the new oil seal with the heJp of sleeve 2412. 

Fig. 4-13. Gearbox M 400 

Fig. 4-14. Removing flange 
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4. Press on the flange with tool 1845, see Fig. 4-15. 
Fit the other parts. 

REMOVING 

1. Secure lift tool 2727 to the engine as shown in 

Fig . 4-16. The lifting hook is secured round the 

exhaust manifo'ld . 

2. Jack up the vehicle and place blocks undernea,th. 

Remove the oil from the gearbox. 

3. Remove the gear lever. Disconnect the following: 

Fig. 4·15. Fitting flange 

Fig . 4-16. Suspending engine 
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Fig . 4-17 . Fixlure for removing gearbox 
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The upper anchorage bolts for the radiator, the 

nuts fo r the exhaust manifold flange, the battery 

lead, the throtHe shaft and clutch wi re from the 

flywhee l casing_ 

4. Release and remove the supporting member under 

the gearbox. Disconnect the hracket for the e x

haust pipe. Disconnect the speedometer cable . 

Disconnect the propeller shaft. 

5. Lower the rear end of the engine about 4_5 cm 

(1.8") and then slacken the lines for the reversing 

lights and overdrive if fitted. 

6_ Replaoe the lifting plate on the jack with fixture 

2833_ The pin in the fi ){ture 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 rearwards and 

then lower it, see Fig. 4-17. 

DISASSEMBLING 
Applies also to M 410 after the overdrive has been 

removed . 

l . Fit fixture 2825 in stand 2520, see Fig_ 4-12. Secure 

the gearbox in the fix'ture . The bolt for securing the 

gear-box to the fixture is fitted in the gearbox 

drainage hole. 

2. Release the nut for the flange . Use for this counter

hold 2837. Pull off the flange with 2261, see Fig. 

4-14. Remove the bolts and take off the rear cover 

as weil as the large speedometer gear. 

3. Release the bolts and lift off the gearbox cover. 

Remove the springs and interlock balls for the 

selector forks. 

4. Unscrew the bolts for the selector forks . Push the 

seleetor rails backwards and drive out the tension

ing pin in the flange of the selector rails. Push oul 

the selector rails. When doing this, hold the 

VOLVO 
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Fig. 4-18. Cou"lerhold for mainshaft 

selector forks so that they do not come askew and 

jam on the rails . Remove the se lector forks . 

5. Place counterhold 2985 between the inpu't sh af t 

and the front synchronizing , see Fig . 4-18 . Pull off 

the mainshaft rear bearing with puller 2828, see 

Fig. 4-19. For M 410, remove the bolt in 2828 and 

replace with too l 2832. Thereafter pull off the rear 

bearing in the same way as for M 400, see Fig. 4-20. 

Fig. 4-19. Removing mainshaft rea r bearing, M 400 

Fig. 4-20. RemoYing mainshaft rear bearing, M 410 

VOLVO 
103106 

4:7 



Fig . 4·21. Re moving bea rin g for in put shaft 

\ O LVO 
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6. Remove the release bearing. Release the bolts an d 

remove the caver for the input shaft. Then release 

the bolts for the clutch casing and remove the 

casing . 

7. Remove the circlip and pull off the bearing fo r the 

input shah with puller 2982, see Fig. 4-2l. Remove 

counterhold 2985. 

8. T urn the gearbox upside down. Carefully drive the 

intermediate shGl'ft forwards with a metal drift in 

the centre hole until the front gear wheel goes 

against the end of the, housing . Thereafter drive 

the intermed iate shaft backwards untilthe rear 

bearing outer ring releases. NOTE. The interme

diate shaft may catch in the boss for the reverse 

shaft, in which ca se it should be pressed to the 

one side. 

9. Restore the gearbox to its normal position. Pull 

out the input shaft and remove the synchronizing. 

Remove the thrust washer from the rear end of 

the mainshaft. Fit lift tool 2829 onto the mainshaft. 

Push the engaging sleeve for l st-2nd speeds back

wards. Lift up the mainshaft according to Fig . 4-22. 

Fig. 4-22. Lifting out ma inshaft 
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Fig. 4-23. Re moving rea r inner ri ng 

10. Hoist the intermediate shaft. Drive out the oute r 

ring for the intermediate -shaft front bearing with 

drift 2413. Pull off the inner rings for the inter

mediate shaft bearing with puller 2983 (rear bear

ing, see Fig. 4-23) and 2988 (fron't bearing). 

11 . Drive out the reverse shaft with pulle,r 2830, see 

Fig . 4-24, and take out the reverse gear. 

12. Drive out the sea ling ring from the front cover 

with drift 2337 and from the rear cover with drift 

241 3. 

DISASSEMBLING MAINSHAFT 

l . Remove the li ftin g tool and then l st speed gear 

wheel, the needle hearing and the synchronizing 

cone. 

2. Remove the engag,ing sle eves and the flanges 

for the synchronizers. Remove the circlips for the 

synchronizing hub. 

Fig . 4·24. Removing reverse sh a f t 
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Fig. 4-25. Dissembling mainshaft, I 
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3. Fit tool 2853 on to the mainshaft. Place the 

sh af t in a press and support i1 with the tool as 

shown in Fig. 4-25. Press off 2nd speed gear wheel 

ond l st and 2nd speed synchronizing hub. 

4. Revert the shaft and place it in the press as shown 

in Fig. 4-26. Press off 3rd speed gear wheel and 

4th speed synchronizing hub. 

INSPECTING 
After the dismantling, dean all the parts in white 

spirit and check for wear or other damage. 

Check the g·ear whe.els particularly for cracks or 

r-ig. 4-26. Disassembling mainshaft, II 

Fig. 4-27. Assembling synchronizing 

scoring on the te,eth surfaces. Damaged or worn gear 

wheels should be replaced. 

Che.ck the syn-ohronizing cones, also the other parts 

of the synchronizing devices. Damaged or WOrn parts 

should be r.eplaced. 

Check the baH bea,rings espeoially for scoring or 

cracks in the hearing races or on the balls. 

ASSEMBLlNG 
ASSEMBLING MAINSHAFT 

1. Assemble 1st-2nd and 3rd-4th speed synchronizers. 

Fit the snap rings correctly, see Fig. 4-27. Place the 

resilient ring in the hub for 3rd-4th synchronizers, 

see Fig. 4-28. 

2. Centre the resilient ring with the help of a small 

screwdriver. Place 3rd synchronizing cone in the 

synchronizing . Make sure that the flanges fit pro

perly in the grooves in the synchronizing cone. 

Assemble the synchronizing and 3rd speed gear. 

Turn the gear wheel to make it easier for the 

resilient ring to be fitted on. 

3. Place ring 2852 in a press and fit on the syn-

ygsw 
Fig. 4-28. Fitting resilient ring 
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Fig . 4·29. Installing synchronizing 

chronizing and the gear wheel. Fit the needle bear

ing and press in the mainshaft, see Fig . 4-29. When 

doing this, turn the 3rd speed gear wheel in order 

to check that this gear as weil as the needle bear

ing fit correctly. Try out a circlip which fills the 

groove weil and fit the circlip. 

4. Place 1st-2nd speed synchronizer, synchronizing 

cone, 2nd speed gear wheel and needle bearing on 

ring SVO 2852. Make sure that the gear ring on the 

engaging sleeve comes forwards and that the 

flang.es fit correctly in the grrooves of the syn

chroniz,ing eone. Press in the mainshaft, see Fig. 

4-29. When doing this, turn the 2nd speed gear 

wheel to prevent it from fastening. Try out a eir

clip whieh fits weil into the groove on the shaft 

and fit the circlip. 

5. Fit 1st speed gear wheel with needle bearing and 

SVD 

SVD 2852 

Fig . 4-30. Installing ball bearing on input shaft 

4 : 10 

VOLVO 
103230 

986 

Fig. 4·31. Installing rear inner ring 

synehronizing cone on the mainshaft. Fit on lifting 

tool SVO 2829. 

ASSEMBLJNG 
l . Press the sealing rings in the front and rea r covers 

with drift 2851 + 1801 and 2412 respectively. Press 

~he ball bearing on the input shaft with the help 

of the cushioning ring 2852 and drift 2851, see 

Fig.4-30. 

NOTE. The ball holder should be faced inwards. 

Test a circlip which fits weil in the groove and fit 

it. Press the rear bearing inner ring onto the inter

mediate shaft with drift 2986, see Fig. 4-31. 

2. Place the gea r lever for the reverse shaft onto the 

bearing pin in the gearbox housing. Fit the reverse 

gear and the reverse gear shaft. The reverse gear 

shaft should lie level with the housing or a maxi

mum 0.2 mm (0.08") underneath . 

3. Place the intermediate. shaft in the bO'ttom of the 

gearbox housing . Place the mainshaft in the hous

ing . Remove lifting tool 2829 and fit the thrust 

washers onto the mainshaft. 

4. Fit the rear ball bearing onto the mainshaft. NOTE. 

Fig . 4·32. Fitting mainshaft rear bearing 

VOLV.O 
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· . Fig . 4-33_ Insta ll ing front inne r ri ng 

The ball holder should be faced inwards. Fit press 

tool 2831 over the bearing and the mainshaft as 

shown in Fig. 4-32. Press the bearing onto the 

shaft. If the bearing does not locate in the housing, 

the spindle on ,tool 2831 can be screwed out and 

a flat iron piece placed between this and the front 

end of the housing . The bearing can then be 

pressed into position with the tool. 

5. Fit the needle 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 their grooves. Push the input 

shaft into the housing and onto the pin of the 

mainshaft. 

6. Turn the gearbox upside down. Press the front 

bearing inner ring onto the intermediate shaft with 

2831,2986 and 2987, see Fig. 4-33. Drive in the outer 

rings until they are about 3 mm (0.12") above the 

face . 

7. Turn the gearbox with the front end upwards and 

fit the engaging casing and the front cover with 

gaskets. 

8. Turn the gearbox with the rear end upwards. Fit 

the gasket and place a 0.7 mm (0.028") shim on 

the rear bearing outer ring. Fix the measuring stand 

2984 wi,th two bolts as shown in Fig . 4-34. Mark 

up and place the dial indicato r with the measuring 

point facing the inner ring . 

NOTE. When reading off the dial indicator, the 

measuring point should always be pointing to the 

same point on the inner ring . 

9. Press down the intermediate shart with, for ex

ample, a crosshead screwdriver in the centre hole, 

Fig. 4-34. Measuring axial clearance 

and ro tate it at the sa me 1i me by rotating the 

mainshaft with the reverse gear e ngaged. le ro-set 

the dia I indicator when the intermed iate shaft no 

longer goes down. 

10. Press the intermediate shafit upwards with a screw

driver through the level hole on the housing and 

rotate it at the same time. Read off the dial indi

cator when the pointe r has stopped a t i,ts highest 

position . 

11 . Measure up shims with thickness equa l to the 

measured clearance less 0.06 mm {0.0024"). Re

move the measuring stand, insert shims (the thick

est should be against the rear cover), re-fit the 

measuring stand and check-measure the clearance, 

which should oe between 0.03--0.10 mm (0.0012-

0.004"). 

12. Fit selector forks, flanges and selector rails. Make 

sure that the flange for the reverse gear fits 

correctl y in the gedr lever. Fit the bolts and ten

sionins pins. Use new pins. 

13. Fit on the large speedometer gear. Fit the rear 

cover with a new gasket. Press on the flange with 

tool 1845. Fit the washer and nul Tighten the nut 

to a torque of 110-140 Nm (80-110 Ibft). 

14. Place the in'terlocking balls and springs in position. 

Fit the gearbox cover with gasket. Fit the release 

bearing and the small speedomete r gea r. 

INSTALLlNG 
Installing of the gearbox IS In reverse orde,r to re

moval. Fill with oil. 

4·11 
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GROUP 43 B 

OVERDRIVE 

TOOlS 
The following special tools are required for repairs on the overdrive unit. 

The special tools are preceded by 999 or SV 0, e.g., 999 2834 or SYO 2834. 

1801 

2834 

å Å 
1845 2261 2412 

2835 

Fig . 4-35. Special tools 

999 (SVO), 
1797 Drift for removing rear bearing, output shaft 
1801 Standard hand le 
1845 Press tool for fitting flange 
2261 Puller for flange 
2412 Sleeve drift for fitting front and rear bearings on out· 

put shaft and oil seal at flange 
2417 Drift for fitting bush in output shaft 
2423 Puller for bush in output shaft 
2834 Pressure gauge for checking oil pressure 
2835 Centering mandrel for splines in planet carrier and uni

diredianai elutch 
2836 Socket for removing and fitting plugs for fine filter. 

oil pump and relief valve 
4030 Puller for oil seal at flange 

)~ I 
2417 

2836 

2423 

4030 

VOLVO 
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DESCRI PTION 

The overdrive unit IS of the epicydic type and is 

attached to the rear end of the gea'rhox. Its design 

and cons~ruction are shown in Figs. 4-36, 4-44 and 

Illustration 4-C. The working principl,e of the over

drive is as follows: 

DIRECT DRIVE POSITION 

When ~ravell:ing forwards the power IS transmitte,d 

from the gearhox mainshaft through the uni-direc

tional clutch to the output shaft of the overdrive. At 

the same time the clutch sliding membe,r (position I, 

Fig. 4-37) is pressed by four springs against the 

tapered part of the output shaft. When reversing or 

when the engine ads as a brake, the torque is trans

miHe,d through the clutch sliding member. 

OVERDRIVE POSITION 

In the overdrive position the clutch sliding member is 

pressed against ~he brake ring (see II, Fig. 4-37) with 

Fig . 4·36. Gearbox M 410 

• Non-rotating parts 

D Porls rotating at a higher speed than the input shaft 

D Parts rotating at the same speed as the input shaft 

Fig . 4-37. Warking principale af overdrive 

I. Direct drive position 
II. Overdrive position 

the hel p of the pistons (27, Fig . 4-44) in the hydraulic 

cylinders. This also locks the sunwh,ed. Since the 

planet gear retainers are I,inked to the mainshaft 

through the splines, the planet 9'ears are force d to 

ro~ate around the sunwhe-el. As a result of this, the 

output shaft will wtate at a higher speed thaln the 

mainshaft, 

ELECTRICAL SYSTEM 

The overdrive is engaged by eledro-hydraulic means. 

On the gea'rbox cover thereis a contact which cuts 

in when 4th speed is engaged. Thus the overdrive 

can on,ly be engag'ed when this speed is enga9['ed. 

It is switched on by means of a switch placed under

neath the steering wheel. This swikh closes the cir

cuit via the switch on the gearbox to a solenoid an 

the ove,rdrive. The so l,enoid armature is thus moved 

and this operates the controi valve to the posilrion 

for overdrive . 

HYDRAULIC SYSTEM 

The hydraulic sys,tem consists of the following main 

parts: Pre-filter, plunger pump, fine filter, hydraulic 

cylinde,rs and plunge'rs, relief valve and a controi 

valve which is ope'rated by the solenoid. 

The relief valve has a special construction with (I 

hydraulic piston and three different springs. I~ has threEl 

diffe<rent fundions : It must maintain a low pressure 

in the system with dir,ed drive, a high pressure with 

ov'erdrive, and also provide smooth changing when 

shifting from overdrive to dired drive and v,ioe versa. 

Its fundion is desoribed in more detail below. 

The oil flow with direct drive is shown in Fig. 4-41. 

Fig. 4-38. Electrical circuit diagram 

1. 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 . 4-39. 

1. O-ring 
2. Cylinder 
3. large piston unit 
4. Spring 
5. Valve ball 
6. Channel for oil pump 
7. Channel to mainshaft 
8. Relief valve body 
9. Relief valve spindle 

4: 14 

Relief valve 
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10. Residual spring 
11. Relief valve spring cup 
12. Relief valve spring 
13. Dashpot sp indle 
14. Orifice noule 
15. Drilling fram 

operating valve 
16. Dashpot plug 

12 

~~~~F~: 13 
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Fig . 4-40. Oil pump 

l. Mainshaft 8. O-ring 
2. Eccentri c 9. Va lve seat 
3. Cannecting rad 10. Spring 
4. Gudgean pin 11. Plug 
5. Pistan 12. O-ring 
6. Cylinder 13. Pre-filter 
7. Ball 

8 9 10 11 12 13 

Fig. 4-41. 

l . Nozzle 
2. Channel, controi 

va lve-relief valve 
3. Relief va lve 
4. Pre-filter 
5. Oil sump 
6.0il pump 
7. Fine filter 
8. Gearbox mainshaft 

Function with direct drive 

9. Eccentric 
10. Channel, relief va lve 

mainshaft 
11. Piston 
12. Channe.!. oil pump - hydraulic 

cylinder - controi and relief 
valves 

13. Controi val ve and solenoid 



· . 

Fig. 4·42. Overdrive in function 

The oil is drawn through the pre-filt·er by the plunger 

pump and is conveyed under pressure through the 

fine filter. From here theoil flows further through the 

hydraulic cylinders to the relief and controi valves. 

The controi valve is closed and the large piston of 

the relief valve is in its lower position. This off-loads 

the springs so that only a low pressure is required 

to press down the small piston of the relief valve. 

Oil then flows past the small piston out into the 

channel to the ma,inshaft. 

When the overdrive is engaged, the .control va lve is 

displa,ced 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 requi'red to press down the small piston, this 

causing the hydraulic pressure to rise. The pistons are 

thereby displaced in the hydraulic cylinders, the clutoh 

sliding member is pulled forwards and contact made 

with the brake ring. 

Wi,th disengagement of tne overdrive, the connec

tion between channels 12 and 2 is closed. Instead, the 

connection between channel 2 and the sump is opened. 

This permits oill under the large piston of the relief 

valve to flow out into the sump, the pressure in the 

system drops and direct drive 'is engaged. Because of 

the orifi.oe nozzle in the channel and owing to a suit

abl,e balancing of the spring force, a certain time 

passes for the piston of the relief valve to move from 

16 

one outer posi-tion to the other. This time is so adopt

ed that a smooth engagement occurs without any 

slipping of gears. 

Oil passing the small piston of the re lief va,lve is 

conveyed through the channel and a drilling in the 

mainshaft to the uni-di'rectional clutch and the needle 

bearing shaft. The'reafter the oil is aaught up by a 

plate and I'ead via the planet gear back to the gear

box housing, see Fig. 4-43. 

Fig . 4-43. Lubricating system 

VOLVO 
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36 35 34 33 32 31 30 29 28 27 26 25 24 

Fig . 4-44. Overdrive 

1. Output shaft support beoring 17. Thrust wosher 34. Small piston 
2. Thrust beoring retoiner 18. Speedometer driving geor 35. Bose plate 
3. Sunwheel 19. Spocer 36. Check volve for oil pump 
4. Clutch sliding member 20. Ball beoring 37. Pump cylinder 
5. Broke ring 21. Output shoft 38. Magnet 
6. Clulch member outer lining 22. Oil seal 39. Pre-filter 
7. Plonet geor 23. Coupling flonge 40. Fine filter 
B. Needle beoring 24. Reor cosing 41. Pump plunger 
9. Shoft 25. Solenoid 42 . Connecting rad 

10. Plonet carrier 26. Piston seal 43. Front cosing 
11. Oi I thrower 27. Piston 44. Input shoft 
12. Ur>i-directionol clutch 28. Operoting volve (georbox moinshoft) 

rollers 29. Orifice nozzle 45. Eccentric 
13. Uni-directionol dutch 30. Cylinder top 46. Bridge piece 
14. Oil trop 31. Cylinder 47. Spring 
15. Ball beoring 32. Spring 
16. Bush 33. Lorge piston 
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REPAIR INSTRUCTIONS 

WORK ON OVERDRIVE IN VEHICLE 
CHECKING OIL PRESSURE 

The oil pr.essure can be suitably checke,d when driv

ing on test rollers or on a motorway. The check can 

also be made with the vehicle j'acked up but this 

should be ovoided for reasons of safety. 

Checking is as foHows: 

l . Remove the plug undelr the operation volv·e and 

r:onnect the pressure gauge 2834, see Fig. 4-45. 

2. Read off the pressure when driving on dir·ect drive 

at about 40 kmph (25 mph). The pressure should 

then be about 1.5 kp/cm2 (21 psi). 

3 , Enga,ge the overdrive and oheck that the pressure 

rises to 36-39 kp/cm2 (510-550 psi). 

4. Disengag'e the overdri",e ,and check the time for 

the pressure to drop to 1.5 kp/cm2 (21 psi). The 

time must not exceed 3 seconds. 

REPLACING SOLENOlD 

AND OPERATING VALVE 

The solenoid and operating valve are integrally built 

Q~ one unit, which is replaced complete. For removing 

and fitting, use a 25 mm (l ") fixed spanner. Use a new 

sea,1 and O-rings when fitting. The tightening torque 

should be 42-55 Nm (30-40 Ibft). 

CHECKING AND REPLACING 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 

scald if it comes inta contact with your skin. 

2. Remove the plug under the relief valve with tool 

2836, see Fig . 4-46. Pull out the large piston 

SVD 2834 

Fig. 4·45. Checking oil pressure 

of the relief valve, then the spring and spring 

retaliner. Even the low-pressure spring will aha he 

included in the removal. Then pull out the sma'll 

piston with its spring and spring re.tainer, also the 

cylinder and end washer. Use a pair of pliers 

with na:rrow jaws for the piston un·it ond alaap, 

see Fig . 4-47, for the cylinder and washer. 

3. Was h all the pa·rts in white spi rit and blow them 

dry with compressed air. Check them carefully 

.for wearand damage. The pistans should run 

easily in their cylinders. Faulty parts must be re

placed. NaTE. The following units are available as 

spare parts: End washer, cylinder, the small piston, 

adjuster washer, low-pressure spring, large piston, 

plug and the O-rings. 

Fig. 4.46. Removing plug 

• VOlVO 
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Fig . 4·47. Removing relief valve 
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Fig. 4-48. Blowing orifice nonie dean 
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4. Before fitting the parts of the relief valve, it may 

be suitable to blow the orifice nozzle dean wi~h 
compressed air, see Fig. 4-48. 

5. Fit the new O-rings on the end washer, cylinder 

and plug. Lubricate the parts with oil. Then install 
them in the following order: End washe'r, cylinder, 

small piston, low-pressure spring, large piston and 

plug. Tighten the plug to a torque of 22 Nm (16Ibft). 

6. Fit the pre-filter and base plat'e with a new gasket. 
Make sure ,~hat the magnet is in position on the 

base plate. Fill with oil. 

CLEANING ORIFICE NOZZLE 

The orifice nozzle is accessible after the cylinder of 

the relief valve has been removed according to 

above. Blow the orifice nozzle clean with compressed 

air, see Fig. 4-48. 

CHECKING AND REPLACING CHECK VALVE 

l. Remove the base plate ond pre-filter. Collect the 

oil in an oil container. Warning. If the vehiole has 

been recently driven, the oil may be hot and 

scald if contact is made with your skin. 

2. Remove the plug with tool 2836. Take off 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 pir. Check the parts for 
damage a,nd wear. Replace faul,ty ports. 

4. Fit a new O,ring on to the pl,ug and then re-fit 

the non-return body, ball, spring and plug. Tighten 

the plug to a torque of 22 Nm (16Ibft). 

4: 18 

Fig. 4-49. Fine filter 

l, Filter 2, Seal 3. Plug 
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5. Re-fit the pre-filter and base plate together with 

a new gasket. Do not forget the magnet 01'\ the 

bottom plate. Fill with oil. 

CLEANING FILTER 

1. Remove the base plafe and the pre-firlter. Collect 

the oil in an oil container. Warning. If the vehicle 

hC1s been recently driven, the oH may be hot and 

scald if contact is made with your skin. 

2. Remove the plug and take out the se'al and fine 
filter, see Fig. 4-49. 

3. Clean all the parts in white spi rit. Then blow them 
dry with compressed air. 

4. Fit the fine filter, a new seal and the plug. Tighten 

the plug to a torque of 22 Nm (16Ibft). 

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 oil. 

REMOVING OVERDRIVE 
To fa,oilitate removal, the vehicle should fi,rst be driven 

with the ovelrdrive engaged and then with it disen

gaged with the c1utch pedal depressed. The last-men

tioned is imponant in order to avoid torsionai tensions 

in the shaft between the pl'anet ca'rrier and uni-direc

tional clutch. Any stresses will disappear even if dil 
with pressure of 20-25 kp/cm2 (284--335 psi) is 

connected to the output at the operating valve. The 

overdrive is engaged and disengaged with this pres

sure. 

Removal is asfonows: 
1. Carry out ope~otions 1-5 under "Removing" in 

Group 53 a. 
2. Disconnect the cables to the solenoid. 



3. Unscrew the bolts holding the overdrive unit to 

the infermediate flange. Pull the overdrive straight 

out backwards until it goes free from the gea,r

box mainshaft. 

DISASSEMBLlNG OVERDRIVE 
Maximum c1eanliness must be observed when work

ing with 'the overdrive unit. Before the disassembling, 

dean the outside of ~he unit thoroughly. Then first 

disassemble the main parts as follows: 

1. Rlace the overdrive vertically in a vice provided 

with copper jaws. Remove the solenoid and 

operating valve. 

2. Bend down the locking t,ab, unscrew and rem ove 

the nuts for the piston bridge pieces. Remove the 

bridge pieces. 

3. Unscrew the nuts holding the brake ring, front ond 

rear casing. Loosen the nuts successively all round 

in order to avoid any distortion from the springs. 

Lift off the front casing and brake ring, see Fig. 

4-50. 

4. T ap loose the brake ring from the ~ront casing 

with the he'lp of a copper drift and hammer. 

5. Remove the springs for the c1utch sliding member. 

Lift out the c1utch sliding member complete with 

thrust hearing and sunwheel. 

6. Lift out the planet gear carrier complete. 

REMOVING FRONT CASING 

1. Place the casing wi~h the front side downwards 

on a bench. Connecl compressed air to the hol e 

for the operoting valve and blow out the pistons. 

2. Disconnect the base plate and remove the pre

filter. Then remove the plugs and take ou,t the 

parts for the respeotive fine filte'r, relief valve ond 

pump check valve. See a:lso under the heading 

"Work on overdrive in vehicle". 

Fig. 4·50. Disassembling overdrive 

3. Press down and pull out the pump cylinder. Then 

take out the conneding rod and pump plun,ger. 

DISASSEMBLING CLUTCH UNIT 

1. Remove the circlip for the sunwheel. Pull out the 

sunwheel backwards. 

2. Remove the inner circlip for the bearing. Hold 

the bearing body and top loose the c1utch sHding 

member with a rubber mallet. 

3. Remove the outer oirclip and press the bearing 

out of the bearing housing. 

DISASSEMBLlNG REAR CASING 

1. Remove the bolt ond pu,", out the refainer, the 

bush ond the spe'edometer pinion. 

2. Remove the nut and pull off the flonge with 

puller 2261. Place the housing in a press and press 

out the output shaft. 

3. Remove the spacer, the speedomete,r driving gear. 

Pull out the bearing on the output shaft, suitably 

with o so-ca Hed knife extrador. The reor bearing 

and oil seal are pressed out of the housing with 

drift 1797 and handle 1801. 

4. Remove the cirdip and the oil thrower, which 

hold the uni-dioreotional clutoh on the output shaft. 

Lift out the uni-directional c1utch components. 

Remo-,<e the thrust washer. If necessa,ry pull the 

bush on the output shaft out with puller 2423, see 

Fig. 4-51. 

INSPECTING OVERDRIVE 
Before inspecting, clean all the ports in white spirit 

and then blow them dry with oompressed air. Pay 

particular attention to the c1eaning of the filters ond 

Fig. 4·51. Removing bush, output shaft 

l. Puller 2423 
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all the oilways. Check that the orifice nozzle in the 

channel between the relief and operating valves is 

clean. If it is not possible to blow the nozzle clean, 

it can be cleaned with a pointed wooden stick or 

suchlike. Hord objects must not be used since these 

can alter the graduation. 

Check also that the groove inside the ring gear on 

the output shaft is properly aleaned. Dirt collects here 

due to the centrifugal force . After cleaning, check all 

the parts carefully for wear, cracks or other damage. 

Pay particular attention to the following: 

Check the ' solenoid with the help of a 12 volt battery 

and an ammeter. Current consumption should be 

about 2 amperes. Check the movement of the valve 

during engagement and disengagement. 

Check to make sure that the filters are not damaged. 

Also check the pistons of the hydraulic system for 

abrasion and wear. Check the valves for wea'r. Make 

sure that all the springs are not damaged. Check all 

the g'ears and ball bearings for cracks and wear. 

Make sure that the bush on the sunwheel is not worn. 

With ,replacement, change the sunwheel complete 

with bush. The bush must be concentric with the gear 

wheel, and this is difficult to bring about outside a 

workshop. 

Check the brake ring for abrasion, cracks or wear. 

Check to make sure that the linings on the clutch 

sliding member <Qf'e not burn~ or worn. 

ASSEMBLlNG OVERDRIVE 
Use new gaskets, O-rings, lock washer and seals when 

assembling. Observe maximum cleanliness since the 

hydraulic system is sensitive to impurifi.es. 
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Fig. 4-52. Fitting bush, output shaft 

l. Drift 2417 

YS~W 

Fig. 4-53. Installing output shaft 

ASSEMBLlNG REAR CASING 

l . Fit ,the bush on the output shaft with drift 

2417, see Fig . 4-52. Press the front bearing to the 

outpu't shaft with drift 2412. 

2. Press the reor bearing on to the rear casing sec

tion with drift 2412. 

3. Place a wooden block under the output as sup

port. Fit the speedometer driving gear and spacer. 

Press on the rear casing with drift 2412, see 

Fig. 4-53. 

4. Press in the oil seal with drift 2412. Fit the 

coupling flange, the washer and nut. Tighten the 

nut to a torque of 110-140 Nm '(80-100 Ibft). 

VOLVO 

Fig. 4-54. Assembling uni-direclianal clutch, I 24688 

l. Spring 2. Cage 3. Uni-directional clutch hub 



Fig . 4-55 . Assembling uni-directional clutch, II 

l . Key 
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5. Assemble the uni-directional clutch, spring and 

roller cage, see Fig. 4-54. Turn the roller cage 

oIockwise as far as it will go and lock H in this 

position with a key as shown in Fig . 4-55. Place 

in the rollers. Tie a piece of rubber band or string 

round the ro llers. 

6. Fit the thrust washer and then the uni -directional 

clutch in position on the output shaft, see Fig. 

4-56. Fit the oil thrower and install the circlip, see 

Fig.4-57. 

7. Fit the speedometer pinian and bush. Fit the re

tainer and balt. 

8. Place the planet carrier complete with planet gear 

in position on the output s haft. Guide up the 

splines into the planet carrier and uni-di~ectional 

clutch with drift 2835, Fig . 4-58. 

ASSEMBLlNG CLUTCH UNIT 

1. Press the ball bearing into the retainer and fit the 

circlip. 

Fig. 4-56. Fitting the uni-directional clutch 

Fig. 4-57. Insfalling oil thrower 

1. Oil thrower plate 2. Circlip 
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2. Fit the balts on the bea ring retainer. Then press 

the bearing with retainer on to the clutoh sliding 

member. Fit the circlip. 

3. Fit the sunwheel on to the clutch sl.iding member. 

Ht the circlip . 

4. Install the clutch unit in position on the output 

shaft. Fit the four thrust springs on to the balts. 

SV 2835 

Fig. 4-58. Installing planet gear 
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c 
Fig. 4-59. Installing fine filter, ail pump check 

valve and relief valve 

ASSEMBLlNG AND INSTALLlNG FRONT CASING 

l. Fit the fine filter. Also fit the relief valve parts 

in the foUowing order: End washer, cylinder, 

smaU piston, low-pressure spring, large piston 

and plug, see 4-59. 

2. Place the conneoting rod and pump plunger in 

position in the casing. Then push in the cylinder. 

Af ter 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 ",alve with torque wrench and 

tool 2836. The tightening Itorque is 22 Nm (16 Ibft). 

Fit "the pre-filter, magnet, gasket and base plate. 
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Fig . 4-60. Installing front casing 

4. Fit the operating pistons in their cylinders. 
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5. Install the brake ring on the front casing. Place 

the front casing on the rear one. Fit washe'rs and 

nuts, see Fig . 4-60. Note that both the copper 

washers should be fitted on the upper bolts. Tight

en the bolts a ~ittle at a time until they are tight

ened even ly all around. 

6. Fit both the thrust washers. Tighten and lock the 

nuts. Fit the operating valve and solenoid. 

INSTALLlNG OVERDRIVE 
Installing 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). 



GROUP 44 

AUTOMATIC TRANSMISSION 
TOOlS 

The following special tools are required fo r repairs on ~he automatic transmission . 

The special tools are preceded by 999 or SVD, e.g., 999 2837 or SVD 2837 . . . 

~ 

t W 
2530 2531 2532 2533 2535 

~ O C D 

2748 2837 29 O O 2975 2993 

Fig. 461. Special lools 

999 (SYO) 999 (SYO) 

2530 Fixture for disassembling and assembling the transmis· 2748 Wrench for adiusting front brake band . 
2837 Counterhold for flange. sion. 
2900 Ring for fitting piston in fronl clulch . 

D 

2537 

O 
5000 

Yo9'2Xr 

2531 Manometer complete with hose and connection for 

checking the oil pressure. 
2532 Attaching plate for magnetic holder when measuring 

end float of input sh af t. 

2975 Spanner for contacf for starler inhibilor, etc . 
2993 Guide for fitting pislon in fronl clulch. 

2533 Press tool for compressing cluteh when removing and 

fitting the snap ring. 
2535 5/16" square socket for adiusting rear brake band. 
2537 Spacer for adiusting front brake band. 
2746 Transmission fixture when removing and fitting , see 

Fig . 4-79. 

5000 Ring for fitting piston in rear clutch. 
Inslead of bench rack 2530, the following can be used for dis

assembling and assembling, see Fig. 4-80: 
999 (SYO) 

2520 Stand 
2934 Fixlure 
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A B c D E F G H J K L 

p o N M 
Fig . 4-62. Sectioned view of transmission 

A. Turbine E. Front c lutch I. Rear brake band M. Farward sun gear 
B. Stator F. Rear elutch J Planetary gear set N. Reverse sun geer 
C. Impe ll er and cover G. Front brake band K. Oil deflector flange O. Contro i system 
D. Pump H. One·way elutch in gearbox L. Governor P. O ne·way elutch in converter 

DESCRIPTION 
The Vo lvo automatlictransmission for cars is of Borg

Warner manufacture, type 35. If consists of two 

main components: 

l. A three-element hydrokinetic torque converter 

coupling capable of torque mult·ipi'ication at an 

VOLVO 
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Fig . 4-63. The Borg-Werner Automatic Transmission type 35 
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infinitely variable rate between 2: l and l: l. 
2. A hydraulicall,y operated transmission comprising a 

planetary gear set with a vallve system which 

automatically selects a suitable gear in relation to 

the speed of the car and position of the accelera
tor pedal. 

There is also a se lector lever with positions "P", 

"R", "N", "D", "2" and "l", see Fig. 4-64. 

THE TORQUE CONVERTER 

The torque converte'r serves both as a clutoh and as 

an extra (hydraulic) gear betwe,en ,the engine and 

transmission. It provides a means of obtaining smooth 

application of engine power to the driving wheels 

and additional engine torque mu ltiplication to the 

l st and 2nd gears of the gearbox. The converter olso 

provides exrreme low-speed flexibility when the gear-



/ 
Fig . 4·64. Seleetor lever positions 

box is in 3rd gear and, due to the ability of multi· 

plying ·engine torque, it provides good acoeleration 

from very low road speed without having to resort 

to a downshift in the transmission . 

The converter consists of three main components -

an impeller connected to the engine crankshaft, a 

turbine connected to the input shaft of the transmission, 

and a stator mounted on a sprag-type one·way clutch 

support on a fixed hub projecting from the transmis

sion case. 

The conVie'rter functions as follows: 

The impeller is rotated by the engine and converts 

the engine power into hydrokinetic energy. The fluid 

Fig. 4·65. The converter 

{ 

Fi g. 4·66. Function of converte r 
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flows from the impeller vanes to the turbine vanes 

and retlJrns to the impeller through the stotor vanes, 

see Fig . 4·66. The curva'ture of the various vanes is 

so designed that when a speed diHerential exists 

between the impeller and the turbine, the angle of 

the fluid flow from the turbine is changed by the 

stator vanes in such away that the discharge of flu id 

from the stator assists in driving the impel'ler. Under 

such conditions, torque multiplication occurs and varies 

from 2: l when the turbine is stalled (i .e. when, with 

any of the driving ranges selected, the vehicle is held 

stationary and the engine is operating at maximum 

throttle opening) to l : l when the turbine reaches 

a speed approximately 90 % of that of the impeller. 

When this speed differential between the impeller and 

turbine is achieved, the fluid flow angle from the tur

bine is such that the stator is driven in the same 

direction as the turbine and the impeller. Un,de'r these 

circumstances, the converter becomes a fluid flywheel 

or coupling and there is no torque multiplication. 

TRANSMISSION 
The transmission consists of a mechanical power trans

mission system - planetary gear, two clutches, two 

brake bands and a one·way clutch - and a hydraulic 

system - front and rear pump, oen~rifug'al governor 

and a contral valve system which regulates the fluid 

pressure and directs the fluid to the various transmis· 

sion components. 
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Fig. 4-67. Planetory gea r 

MECHANICAL POWER TRANSMISSION 
SYSTEM 
PLANETARY GEAR 

The planetary gear set oonsists of two sun gears, two 

sels of pinions, a pinion oarrier and a ring gear, see 

Fig. 4-67. Helical ilivolute tooth forms are used 

throughout. In all forwa'rd gears, power enters through 

the forward sun g,eari in reverse, powe1r en·ters through 

the reverse sun gea·r. Power leaves the ge·ar set by 

the ring gear. The pinions are use.d to rransmit power 

from the sun ge·ars to the ring gear. In rever·se, a 

single set of pi,nions is used which oauses the ring gear 

to rotate in the opposite direction to the sun gear. In 

forwa'rd gears, a double set of pinions i,s used to cause 

the ring gearto rotate in the same direction as the sun 

gear. The corrier loootes the pinions in their corred 

positions relative to the two sun gears and the ring 

g,eor (and olso forms oreaction member in cerfoin 

conditiolls). The various mechanical rotios of the gear 

set are obtained by the eng,agement of hydraulically 

operoted multi-disc clutches and brake bands. 

CLUTCHES 

The clutche,s, see Fig. 4-68, consist of multi-disc units 

ope'rated by hydraulic pistons. In 011 forward gears 

the front dutch conneds the converter to the for

word sun gea·ri for re'verse, the rear clutch connects 

the converfer to the reverse sun geer. 

BRAKE BANDS 

Brake ban,ds, operated by hydraulic servos, hold 

elements of the gear set stotionary to effeot an out

put speed reduction and a torque increose. In '~Iock

up", the rear band hold s the pinion carrier sfiationa·ry 
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Fig. 68. Planetory gear, clutches and brake bands 

and provides the l st gear ratio of 2.39 : l and, in re

verse, a ratio of 2.09 : l . The front band holds the 

r'everse sun gear stationary to provide the 2nd gear 

ratio of 1.45 : 1. 

ONE-WAY CLUTCH 

In the drive position "D", a one-way clutch is used 

in place of the rear band to prevent the pinion corrier 

fr·om tU'rning opposite to engine rotation, thus alse 

providing a l st gear ratio of 2.39: 1. This one-way 

clutch, allowing the transmission to freewheel in 1st 

gear, provides smooth mtio changes from 1st to 2nd 

and vice versa. 

Oll COOLER 
The automatic transmission is connected to an oil 

cooler. This is housed in the bottom tank of the engine 

radiator and is connected as shown in Fig. 4-70. The oil 

cooler is connected to the nipple {Fig. 4-69) on the 

right-hand side of the transmission. 

Fig. 4-69. Oil coole r connection 

l and 2 Connection nipples for oil cooler 



· . 
Oil 

Coolanf 
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Fig. 4-70. Principle of operatio n for oil coole r 

RE PAI R I NSTRUCTIONS 

When carrying out any work on the vehicle, the 

selector lever should be in position "P". 

Provided the transmission is operating satisfactorily, 

the car may be towed in position "N", on condition 

that the transmission is properly adjusted and the fluid 

leve I is correct. If the transmission is inoperative, the 

propeller shaft should be disconnected before start
ing towing. 

The controi system of the automatic transmission is 

manufactured with the same degree of precision and 

accurate fits as the injection equipment of a Diesel 

engine. Fluid circulates th rough the converter, trans

mission and controi system. It is therefore necessary to 

observe the utmost cleanliness when carrying out any 

work on the transmission. 

WORK ON TRANSMISSION IN VEHICLE 
CHECKING FLUID LEVEL 

Normally oif changing is only required when the 

transmission has been reconditioned. However, the oil 

level shoul,d be checked every 10000 km (6000 miles). 

When checking the oil level, the ear should be on a 

level surface. Move the selemor to position "P" and 

let the engine idle. The fiMing pipe with dipstick is 

located in front of the bulkhead on the right-hand 

side of the engine. Pull up the dipstick, and wipe it 

with nylon cloth, paper or chamois leather. Fluff y 

rags must not be used. Insert the dipstick, the n pull 

it up and note the oil leve I, see Fig. 4-71. NOTE. There 

are different oil level marks for a wa rm or cold trans-

mission. When the transmission is warm, after the car 

has been driven about 5-7 miles (8-10 km), the upper 

area (3 to 4, Fig . 4-71) applies. The lower area (1 to 

2) applies when the transmission is cold. The text on the 

dipstick also mentions this difference. 

If neaessary, top up with oil to the "Max" mark. Do 
not exceed this mark, othe,rwise the transmission can 

become overheated. The difference between the "Min" 

and "Max" mark is about 1 pint (0.5 litre). Use an oil 
which is approved as "Automatic Transmission Fluid, 
Type F". 

If t,opping up with oil i,s required oftan, there must 

be leakage, whieh should be attended to immediately. 

Fig. 4-71. Checking ail level 

1. Max. ail level. cold fransmission 
2. Min. oil level, cald transmission 
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3. Max. oil level, fransmission rvn warm 
4. Min. oil level, fransmission rvn warm 
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REMOVING AND INSTAlllNG CONTROl SYSTEM 

1. Jack up and place props under the vehicle. Drain 

off the oil into avessel which is absolurely dean. 

See Fig. 4-78. 

NOTE The oil may be very hot and cause burns 

if conrad is made with the skin. 

2. Release the bolts for the oil sump and rem ove 

the sump. Carefully remove the o il pipes (Fig . 4-81). 

3. Release the throttle oable from the cam. Remove 

the three bolts, see Fig. 4-82, which secure the 

controi system to the transmission casing. Remove 

the controi system straight downwards so that it 

releases from the oil pipes at the front end. 

4. Make sure that the oil pipes are in position on 

the front pump body. Place the controi sysrem 

in position and secure it with the three bolts, see 

Fig.4-82. 

5. Fit the throttle coble to the cam. Mount the o,iI 

pipes as shown in Fig. 4-81. Check that the mag

netic element Ili es in the oil sump and fit the ·sump. 

Use a new gasket. Coat the threads 00 the oil 

drain plug with sealing fluid 277961 and then fit 

the plug. 

6. Lower the vehide, fiU with oil. 

ADJUSTING SElECTOR CONTROlS 

1. Disconnect the controi rod from the transmission 

lever. Place the lever in the second position from 

the front (position "2"). Also place seleetor lever in 

position "2", 
2. Adjust the length of the shift rod so that there is a 

small gap (m in. 1 mm = O.04", see B, Fig. 4-72) be

tween the seledor leve r inhibitor and selector gate 

when the rod is connected to the lever on the 

transmission. 
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Fig. 4·72. Adjusting seleclor controls 

A ,= B 

3. Move the seledor lever to position "D" and check 

that the gap to the gate is about the same as in 

position "2". Adjust if necessary. 

4. Lock the bolt with the safety brocket and tighten 

the locknut. Make sure that the shift rod's lug is 

parailei with the fork. 

5. Check that the gaps (A and B) remain in positions 

"D" and "2" after the leve r has been moved to 

positions "P" and "1". Check also that the output 

shaft is locked with the selector lever in posi

tion "P". 

ADJUSTING THROTTLE CABlE 

Corred adjustment of this cable IS most importont 

for satisfactory operation of the transmission. There 

a re three different methods. Adjusl first in accord· 

c 
Fig. 4·73. Adjusting throffle cable 

A. Adiusting cable stop 

e B. Adjusting with tachometer and manometer 
1. Chock the wheels and apply the brakes 
2. Seled position "D" 
3. Connect a revolution counter (a) 
4. Connect a pressure gauge (b) ~w 
c. Measure pressure (P). at 8.3 rIs (500 rIm) 
d. Measure pressure {P+R at 16.6 rIs (10oo rIm) 
R. Should be 1.8-2.1 kp/cm2 

25-30 psi ~ i @ ~ C. Adjust the cam in transmission 
- c. Accelerator pedal in idling position 

0, ,0 e. Acce lerator pedal fully depressed 

::::;.=~ 
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ance with A, see Fig. 4-73. Method B is to be applied 

if the transmission is not functioning satisfactorily, 

a nd method C when re placing the cable. 

A. l . Check that engine idling speed is correctly 

adjusted and that the inner cable and outer 

cahleare correctly attached . 

2. Screw up the threaded sleeve until it almost lies 

against the stop (for vehicles with single car

buretor), and 1/32" (l mm) from the stop for 

vehicles with twin carburetors, the stop being 

crimped on to the cable. 

3. With the accelerator pedal fully depressed, 

check that: 

a . the carburetor lever is at the full open stop. 

b. the line pressure at oonverter stall speed 

amounts to at least 11 kp/cm2 (160 psi). 

B. If the cable stop has been damaged or moved, 

the cable must be adjusted as follows : 

l . Connect a tachometer to the engine and pressure 

gauge to the transmission as shown in Fig . 4-74. 

2. Chock the wheels and apply the brakes. Start the 

engine and move the lever to .. D" . Read off the 

pressure at 8.3 and 16.6 r/s (500 and 1000 r/m). 

At 16.6 r/s (1000 r/m) the gauge to the transmis

sion as shown in Fig. 4-74, pressure should be 

l.8-2.l kp/cm2 (25-30 psi) higher than at 8.3 r/s 

(500 r/m). If the pressure rise is less than 1.8 

kp/cm 2 (25 psi), the effective length of the outer 

cable should be increased by means of the ad

juster. Conversely, if the rise is more than 

2.1 kp/cm2 (30 psi) the effective length of the 

oufer cable should be decreased. 

NOTE. On vehicles wi,th an exhaust emission controi 

system it may be more suitable to measure the pres

sure at 11.3 and 20 r/s (700 and 1200 r/m). The pressure 

increase also in this case should be l.8-2.l kp/cm2 

(25-30 psi). 

Fig. 4-74. Connecting pressure gauge 
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C. If a new cable has to be fitte d, the tra nsmissio n 

o il pan must be removed. In this event if is often 

simpler to adjust the ca ble by obser",ing the move

ment of the cam in relation to C/coelerator pedal 

movement as follows: 

l . With the accelerator pedal fully release,d and 

the carburetor lever at the idling stop, the heel 

of the cam should contaof the fu·II d iameter of 

the downshift valv,e, with all the slack of the 

inner cable taken up. 

2. With the accelerator pedal fuHy depressed and 

the carburetor lever at the full open stop, the 

constant radius area of the cam should be the 

point of contact with the downshift val\'e. 

Note : l. The cahle is pre-Iubricated with silicon or 

molybdenum d isulphide lubricant 'and must 

not be oiled. 

2. Ensure at all times that the ovter cable is 

correctly located in the odjusrer. 

REPLACING STARTER INHIBITOR SWITCH 

l. Disconnect the electric cables from the con/act. 

Release the contact with spanner 2975 and un

screw it. 

2. Fit a new packing (A, Fig. 4-75) onto the contact. 

Screw in the contact and fighten it with spanner 

2975. Connect up the electric cables. 

3. Check that the engine can be started only in posi

tions "P" and "N", that the reversing light goes 

on in position" R" and that the belt. reminder func

tions. 

Fig . 4·75. Filling sfarfer inhibifor swifch 
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Fig. 4-76. Adjusting rear brake band 

ADJUSTING REAR BRAKE BAND 
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When adjusting this band in the car, a hole has been 

introduced in the body tunnel, which is accessible after 

the mats have been moved to one side, the air duct 

removed and the rubber cover taken off. Otherwise 

adjusting is carried out as follows : 

1. Slacken the locknut for the adjusting screw. 

2. Use the special socket 2535 and connect the torque 

wrench to the adjusting screw, see Fig. 4-76. 

Tighten the screw to 14 Nm (la Ibft). Back off the 

adjusting screw one turn. 

3. Tighten the locknut and fit any ports which have 

been removed. 

AIR PRESSURE CHECKS 

Air pressure checks can be made on the transmission 

assembly to determine whether the dutches and brake 

bands are operating. These checks can be made with 

Fig. 4-77. Functianing test with compressed air 

A. Front el utch (S) 
B. Rear elutch (lS) 
C. Front servo appJication 
D. Rear servo 
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the transmission in the cor or on the bench. In either 

event, drain the fluid from the transmission and remove 

the oil pan as weil as the valve bodies assembly with 

oil tu bes. The air used must be dean and dry. 

If the olutch and bands öperate satisfactorily with 

air pressure, faulty operation of the transmission must 

be due to malfunction of the hydraulic controi system. 

The valve bodies assembly must then be disassembled, 

deaned, inspected and re-assembled. 

FRONT CLUTCH AND GOVERNOR FEED "A" 

Apply air pressure to the passag'e (5) of the trans

mission ca se rear wall, see Fig. 4-77_ Listen for a 

thump, indicating that the dutch is functioning. On the 

ben ch, also verify by rotating the input shaft with air 

pressure applied. 

If the ext,ension housing has been removed, rota-fe 

the output shaft so that the governor weight will be 

at the bottom of the assembly. Verify that the weight 

movesinwords with air pressure appl,ied. 

REAR CLUTCH "B" 

Apply air pressupe to the passage (15) of the trans

mission case web. On the bench, verify by turning 

the input shaft that the dutch is funcfi.oning. Keep 

air pressure applied for several seconds to check for 

leaks. Then listen for a thump indicating that the dutch 

is releasing when the air pressvre is removed. 

FRONT SERVO "C" 

Apply air pressure to the hole immediately adjacent 

to the rear r,etaining bolt. Observe the movement of 

the piston pin. 

REAR SERVO "D" 

Apply air pressure to the hole on the servo body. 

Observe ,the movement of the servo lever. 

REMOVING 

1. Ta~e up the oil dipstick and remov,e the damp for 

the filler pipe. Remove the bracket and the throttle 

cable from the dashboord and throttle controi 

respectively. Disoonnect the exhaust pipe at the 

flange. Jack up the car and place props under the 

front and rear axles. 



Fig. 4·78. Oil drain plug 

2. Drain the oil into a clean container, see Fig. 4-78. 
NOTE. The oil may be very hot and sca Id if contad 

is made with the skin. 

3. Place lifting tool 2727 at the rear end of the en

gine. Hook the lifting hook securely round the 

exhaust pipe. 

NOTE. Observe due care so that the speedometer 

cable or the electric cables are not damaged. 

Tighten the nut for the lifting hook until the sling 

takes the weight off the engine. 

4. Disconned the propeller shaft from the gearbox 

flange. Disconnect the controls from the selector 

shaft lever as weil as the reinforcing bracket under 

the oil pan. 

5. Unscrew the attaching bolts for the converter. With 

a spanner on the crankshaft pulley boH turn the 

crankshaft forwards. The spanner is also used as a 

counterhold. 

6. Unscrew the nut for the rear engine mounting and 

rem ove the cross-member. Disconned the brackets 

for the exhaust pipe and the rear engine mounting. 

Fig. 4-79. Fixlure for transmission 
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Remove the speedometer cable from the trans

mission. Release the oil filler pipe. 

7. Lower the engine about 20 mm (0.8"). Observe due 

care with the battery lead. If any tensions arises, 

release the lead clamp. 

8. Disconnect the e·lectric cables from the sta'rter in

hibitor. Unscrew the screws for the starter inhibi

tor. Place a jack with fixture 2746 under the trans

mission. See Fig. 4-79. Unscrew the attaching bolts 

for the converter casing. Pull the transmission 

backwards and release the guide pin on the 

converter at the same time . Lower and remove the 

transmission . 

DISASSEMBLlNG 
As a general rule it is advisable to disassemble only 

those components requiring al1ention as indicated by 

road-testing or fault-tracing prooedure. 

Prior to the remova·1 of any components, the outside 

of the transmission must be thoroughly washed down 

with white spirit. A high standard of cleanliness is 

required when handling or storing components. 

When disassembling, the transmission should be in

verned and placed on the bench cradle or in the fix

ture 2934 as shown in Fig . 4-80, and special tools used 

as shown in the service tool list. T reat the vario us 

components with great care, particularly light-alloy 

parts. When the transmission is to be completely dis

assembled, follow the procedure below. 

l. Remove the six bolts and withdraw the converter 

housing . 

2. Unscrew the "Wedglok" screw for the drive flange 

on the output shaft. Pull out the drive flange and 

catch the 3fa" flat washer. Loosen and withdraw 

the rear housing. Remove the speedometer gear. 

3. Unscrew the bolts for the oil pan and remove 

this. Lever out carefull,y the oil tubes B-E shown in 

Fig. 4-81. 

Fig. 4-80. Transmission in fixture 
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Fig. 4-81. Oil tubes 

A. Converter outlet 
B. Front servo release 
C. Front servo apply 
D. -Rear clutch 
E. Rear servo 

THE VALVE BODlES ASSEMBLY 
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Work on the whole assembly should preferably be 

carried out in a diesel test-room or in a room wi th 

equal standards of c1eanliness. 

4. Disconnect the downshift valve cable from the 

downshift valve cam. Unscrew the three screws 

which retain the valve bodies assembly to the 

kansmission housing, see Fig. 4-82. Lift the valve 

bodies assembly .straight up so that it releases from 

the oi I tubes at the front end. 

5. Unscrew the two screws for the bracket of the 

downshift valvecam. 

6. Remove the strainer for the oil pump. 

7. Unscrew from above the screws which retain the 
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Fig. 4·82. Valve bodies assembly 

A. Attoch i ng screws 

A 

D 

E--~ 

F-Q 
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Fig. 4-83. Main componenls of valve bodies assembly 

A. Oil lube collector E. Lower valve body 
B. Upper valve body F. Pump strainer 
C. Governor line plate 
D. Separating plate 

upper valve body. Turn the valve bodies assembly 

round and unscrew the other six screws from un

derneath. 

8. Unscrew the eight screws which 'retain the oil tube 

collector. 

9. Unscrew the four screws which re10in the gover

nor line plate. Note that two screws are under one 

of the straine'rs. 

10. Remove the separating plate and then the check 

valves for the fast 3-2, see Fig. 4-84. Withdraw the 

manual controi valve, see "Ä", Fig. 4-85. 

11. Remove the stops for ' the throttle valve and the 

return spring. Then withdraw the downshift valve, 

spring and throttle valve, see" B", Fig. 4-85. 

12. Remove the dowel pin which retains the plug for 

the modulator valve. Then rem ove the plug, v'alve, 

plunge,r and spring. 

Fig. 4-84. Check valves in lower valve body 

A. Check va Ive for fast 3-2 
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Fig. 4-85. Lower valve body 

A. Ma nual co ntro i val ve 
8. DownshiIt and throttle valve 
C. Primary reg ul ator valve 
D. Secondary regulator valve 
E. Serva orifice contro i valve 
F. Modulator valve 

A---a-.-.. 

13. Remove the stop for the servo orifice controi valve 

and then the spring and valve. 

14. From the manual v-olve side of the lower va lve 

body, remov,e the following components : three 

screws, lower body end plate, primary regulator 

spring, primary regulator valve sleeve, primary 

regulator va,lve, secondary regulator valve spring 

ond seGondary regulator valv·e. 

Fig. 4-86. Upper valve body 

A. 1-2 shiit va lve and plunger 
8. 2-3 shiit valve and plunger 

4---0 
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15. Remove the six screws and end plate from the 

upper valve body, see Fig. 4-86. Remove the 

following parIs from the rear ·end of the body : 

shift va lve 2-3, inne r spring and plunger together 

with shift valve 1-2. The sp ring and plunger for 

shift va lve 1-2 are removed in the other direction. 
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FRONT AND REAR SERVOS 

16. Remove the two screws which retain the front 

servo to the body, withdraw the servo and the 

strut for the band. 

17. Remove the snap ring in the servo with a small 

screwdriver. lake out the piston and separate 

the various parts. Drive ou't the slott,ed spring pin 

and lever pivot pin if necessary. 

18. Unscrew the two screws which re·tain the rear 

servo and withdraw this and the strut. 

19. Unhook the spring. Drive out the pivot pin and 

remove" the lever. Pull out the piston. 

PUMP ASSEMBLY 

20. Remove the oi·1 tubes in the housing . In case of 

difficulty pull them out with needle-nose pliers as 

shown in Fig . 4-87. 

21. Set up the dial indicator gauge as shown in Fig. 

4-88 with plate 2532 and magnetic attachment. 

Place the point of the gauge against the shaft end, 

move the shafts and gears backwards and forwards 

and read off the end float. This should be 0.25-

0.75 mm (0.010--0.030"). Note the amount of play. 

22. Unscrew the SIX bolts which retain the pump 

to the body. Withdraw the pump and remove the 

gasket. Push the shaft inwards when withdrawing 

the pump, see Fig. 4-89. 

23. Unscrew the five hexagon bolts and the slotted 

screw. Separate the pump body, gears and other 

parts, see Fig. 4-90. 
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Fig . 4-87. Removing c~nverter inlet and outlet tubes using 
needle-nose pliers 
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Fig. 4-88. Checking end float 

Fig. 4-89. Removing pump 

A 

Fig . 4-90. Converter support separated from pump 

A. Pump adapter and converter support assembly 
B. Body a nd bush assembly 
C. Dri v; ng gear 
D. Driven geer 
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Fig. 4·91. Withdrawing front c1utch assembly 

FRONT CLUTCH ASSEMBL y 
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24. Withdraw the front clutch assembly and input shaft 

comple,te, see Fig. 4-91. Take care of the thrust 

wa'she,rs. T ake out the front brake band. 

25. Remove the snap ring with a screwdriver. With

draw the input shaft. Take out the inner and outer 

plates and the clutch hub. 

26. Remove the snap ring, spring, and piston. If the 

piston is tight, lay the clutch body with the opening 

downwards on a bench and blow out the piston 

with compressed air. 

REAR CLUTCH ASSEMBL y 

27. Withdraw the rear clutch assembly ri'ogether with 

the forward sun gear shaft, see Fig. 4-92. 

28. Remove the two oil rings at the front of the shaft. 

Then withdraw the shaft. Take care of the two 

needle thrust bearings. 

29. Remove the thr,ee oilJ,ings from the clutch body 

hub. 

VOlVO 
27668 

Fig. 4·92. Withdrawing rear c1utch and forward sun gear group 

Fig. 4·93. Disassembling rear c1utch 
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30. Remove the snap ring and take out the pressure 

plate, inner and outer plates. 

31. Place special tool 2533 on the clutch as shown 

in Fig. 4-93. Tighten the wing nut until the snap ring 

releases. Remove the snap ring and screw ba'ck the 

wing nut. Remove the special tool, then the re

tainer and spring. Withdraw the piston. If neces

sa'ry blow out the piston with oompressed air. 

CENTER SUPPORT AND PLANET GEARS 

32. From the ou,tside of the transmission cose remove 

the two center support screws, see Fig. 4-94. With-

VOLVO 
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Fig . 4-94. Center support, retention and passages 
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Fig . 4-95. Withdrawing center support and planet gears 

draw the center support and planet gears, see Fig. 

4-95. Take out 'the rear brake band. Separate the 

center support, one-way c1utch and planet gears. 

Remove the snap ring and the outer race of the 

one-way c1utch. 

GOVERNOR 

33. Unscrew the bolt and pull the governor off the 

shaft, see Fig. 4-96. 

34. Press the valve assembly together and remove the 

clip . Remove the other parts. 

Oll DEFLECTOR FlANGE 

35. Unscrew the five slotted screws. Withdraw the oil 

deflector flange . 
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Fig . 4-96. Removing governor 

1. Balt 

36. Remove the three oil sealing rings from the driven 

shaft. 

DRIVEN SHAFT 

37. Withdraw the driven shaf.t. Remove the thrust 

washer. If necessary rem ove the snap ring and 

s,eparate the ring gear from the driven shaft. 

SHAFT, PARKING PAWL, AND lEVERS 

38. Remove the locking clips. Push the Inner le,ver 

manual valve lever) in on the shaft and remove 

the lock pin . Separate the various parts. The lower 

shaft for the parking inhibitor can be pulled out 

wi,th a magne,t or shaken out. If the controi shaft 

has to be re moved, drive out the lock pin in the 

housing. 

39. The throttle cable and other parts in the body are 

removed as necessary: 

INSPECTlNG 
After c1eaning, all pa'rts should be thoroughly checked 

for wear or other damage. 

Check that the white metal bush for the driven shaft 

and the pins for the parking pawl linkage are firmly 

secured in the case. If they are loose, the ca se must 

be replaced. 

Check the thrust washers and needle bearings for 

wear and any seizing. If the end"float is with in the 

penmissible limits, it can be taken for granted that the 

thrust washers are not worn . 

Check the gears for wear, seizing or tooth fractures. 

Also check that the pinions in the planet gear pinion 

carrier run easily on the needle bearings. 

Check the brake ban,ds and discs for wear, over

heating or other damage . 

ASSEMBLlNG 
The utmost c1e'anliness must be observed when as

sembling the transmission. 

Before assembling, al,1 parts must be oarefully washed 

in white spirit. 

Use new gaskets when assembling. Lubrica1e the parts 

with "Automatic Transmission Fluid Type F". 

Tighten all bolts with a torque wrench ,in accord

ance with the torqu,e chalrt in the "Specifications". Use 

sealing compound 277961 on the threads of the inhibi

tor switch, the pressure point plug and the oi,1 drain. 

Locking fluid Loctite CV or corresponding is used for 

the flange b()~t, and Loctite AV for the nipples for the 



Fig. 4·97. Localing manual valve lever on delenl ball spring 

oil cooler connections. Note: Items not described in 

this sedion are assembled in ,the reverse order to 

disassembling. 

TRANSMISSION CASE, SHAFT, PARKING PAWL 

AND LEVERS 

l. The transmission case IS inverted on the bench 

cradle or in the fixture . 

2. Assemble the shaft, parking pawl and lev,ers in the 

reverse order to disassembling. Make sure that the 

Fig . 4·98. Parking pawl and linkage inslalled 

springs for the levers are correctly fine.d, se,e Fig. 

4-98. Fi'tting ,the detent ball is facilitated by press

ing down the ba,1I using a short length of tub in g as 

shown in Fig. 4-97. 

DRIVEN SHAFT 

3. The thrust washer for driven s haft., see Fig. 4-99, 

is stuck onto the transmission ca se with vaseline. 

The driven shaft complete with r,ing gear is then 

installed into the transmission case. 

Fig. 4.99. Location of Ihrust washers 
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Fig. 100. Installing driven shaft oil rings ~ö'fl~~ 

A. Oil rings 

Oll DEFLECTOR FLANGE 

4. Install the three oil sealing rings on the shaft, see 

Fig. 4-100. Exercise care when doing this as the oil 

sea·l·ing rings are very frag,ile. Stand the box on its 

front end and support under the shaft. Center the 

oil rings. The oil deflector flange is then fitted . 

GOVERNOR 

5. Push the governor ontothe shaft as shown in Fig. 

4-103. Make sure that the pin on the bolt enters 

the recess on the shaft. Tighten the bo lt to a tor

que of 20-25 Nm (15--18 Ibft). This tightening tor

q ue should not be exceeded. 

NOTE. It is not cerlain that the resilient washer 

will be fully compressed when tightening the bo lt. 

Fig. 4·101. Gear train components 

o 

Fig.4·102. Governor assembly disassembled 
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Fig. 4·103. Governor and driven sh af t 

REAR BRAKE BAND AND SERVO 

6. Place the rear brake band in position In the case, 

see Fig . 4-104. Then fit the, rear servo assemb ly. 

Tighten only the rear (short) servo scr,ew since the 

long one also locates the center support. 

Fig. 4·104. Installing rear brake band 

Fig. 4-105. Rear servo assembly disassembled 

.;~ 
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Fig. 4·106. Installing center suppart and planet gears with needle 
thrust bearing and plate was her 

PLANET GEAR AND CENTER SUPPORT 

7. Assemble the planet gear, one-way clutch and 

cent'er support, see Fig . 4-106. Stick the thrust plate 

and needle thrust bearing to the planet cover with 

vase<line. 

8. Turn the fluid passage hales in the center support 

upwards and fit the assembled unit into the trans

mission ca se. (Nate that the hales point down

wards when the transmission is turned the right 

way up, see Fig . 4-94.) 

9. Fit the two cen'ter support screws from outside. 

Remember that the lock washers also serve as 

sealing washers so tha·t the flat surface should face 

inwards. Then tighten the servo screw locating the 

support. 

FRONT BRAKE BAND AND SERVO 

10. Place the front brake band in position, see Fig. 

4-107. Stick the strut to the servo lever with vase

line. 

Fit the servo. The shorter balt is filted at the front. 

Make sure tha,tthe servo strut is correcHy engaged 

with the siat in the brake band. 

The cam for self-adjustment is fitted later. 

REAR CLUTCH 

11 . Fit the sealing rings for the piston . Use fitting ring 

5000 and fit the piston in the clutch case, see 

Fig . 4-110. 

12. Fit the spring, spring seat and snap ring using 

special tool 2533, which is used when disassembling, 

see Fig. 4-93. 

13. Install the clutch plates. Nate that the outer plates 

are coned and that all the plates sh ou Id be fitted 

Fig. 4-107. Installing fro nt servo and slrut 

Fig. 4·108. Front servo assembly disassembled 

Fig. 4-109. Rear clutch disassembled 

Fig. 4·110. Installing piston for rear clutch 

A. Fitting ring 5000 
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Fig . 4-lll. Forward sun gear components 

A. OiL sealing rings, front clutch 
B. Forward sun gear assembly 
C. Needle thrust washe rs 
D. Oil sealing ring, governor feed 

Fig. 4-112. Installing rear clutch and forward sun 
gear group 

A. Rear clutch 
B. Needle thrust bearings 
C. Thrust washer plate 

Fig. 4-113. Front clutch disassembled 
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2900 2993 
Fig. 4-114. Installing piston for front clutch 

with the cone facing in the same diredion. Begin 

with an outer plate and then fit inner and outer 

plates altemately. Fit the pressure plate and snap 

ring. 

'14. Place the front needle thrust bearing on the rear 

sun gear shafu. Fit the shaft in the rear clutch 

assembly. Install the oil sealing rings, see Fig. 

4-111. 
15. Install the rear needle thrust bearing and fit the 

clutch in the gearbox as shown in Fig. 4-112. 

FRONT CLUTCH 

16. Place the guide 2993 in the clutch housing. Fit the 

sealing ring on ~he piston and the O-ring in the 

drum. Place the piston in installing ring 2900. Press 

it down until it is level with the lower edge of the 

ring. Place the piston over the guide in the clutch 

housing as shown in Fig . 4-114. Take hold of the 

housing with the hands and press down the piston 

Fig. 4-115. Installation sequence, front clutch cylinder 
thrust and backing washers 
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Fig. 4-116. Installation sequence, front clutch snap 
ring, input shaft and thrust washer 
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with the thumbs. Remove the toois. Fit the spring 

with the dished side focing rear. Put on the snap 

ring. 

17. Installthe clutch assembly with its two different 

thrust washers in the gearbox, see Fig. 4-115. Be 

careful no~ to damage the oil sealing rings. For 

identifying the thrust washers, see Fig. 4-99. 

18. Fit the pressure plate, inner and outer plates, and 

hub . Fit the rthrust washer for the clutch hub and 

input shaft inta ~he fron't clutch, see Fig 4-116. Fit 

the snap ring. 

The ~ront and rear clutches can also be installed in 

the gearbox as an assembly. In this case they are 

first assembled individually. The rear clutch is then 

stood straight up, the thrust washer for the clutch 

hub centred, both the rear thrust washers placed on, 

and after this the rear clutch and sun gear are assemb

led with the front clutch. 

Fig. 4-117. Installation sequence, front pump assembly 
Ihrust washer and gaskel 
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Fig . 4-118. Installing speedometer gear 

PUMP 

19. Fit the O-ring on the pump body, then assemble 

the pump in the reverse order to dismantling. 

20. Stick on the thrust washer with vaseline and then 

fit the pump with a new gasket on the transmission 

case, see Fig. 4-117. Re-check the end float in 

accordance with point 21, page 34. 

EXTENSION HOUSING 

21 . Place the speedomerter gear correcHy on the driven 

shaft as shown in Fig. 4-118. Fit the extension hous

ing with a new gasket and fit the drive Hange with 

washer and nut. 

VALVE BODlES ASSEMBLY 

22. When assembling, all the component parts which 

have been dismantled should be thoroughly 

cleaned and lubricated with oil approved as "Au

tomatic Transmission Fluid, Type A" prior to reas

sembling in the reverse order 'to disassembling. Line 

up the component parts of the valve bodies as

sembly by using two of the retaining bolts. Check 

the free movement of all valves in their bores. 

Check that the strainers are flat so that they make 

a complete seal when screwed down. Tighten the 

screws to the specified tcrqu,e . 

23. Fitthe oil tubes for the pump and converter on the 

pump body, see Fig . 4-119. Do not forget the 0-

ring for the pump inlet tube. 

24, Fit the valve bodies assembly onto the gearbox. 

Connect the throttle cable. 

MISCELLANEOUS 

25. Place the spacer bar 2537 between the bolt 

and cylinder, see Fig. 4-120. Tighten the balt with 

torque wrench 2748 untilthe ratchet hand le 
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Fig.4-119. Location of oiJ tu bes, front of gearbox 

A. Converfer outJet C. Converfer inJet 
B. Pump inJet D. Pump outJet 

Fig. 4-120. Adjusting frant brake band 

Fig.4-121. SeJf-adjusting spring bolt cam 
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Fig. 4-122. Retention of front and rear pump strainers 

clicks out. This shou/d be at a torque of 115 Nem 

(10 Ibin) . 

26. Adjust the /ocation of the spring on the adjusting 

screw. It should be 1-2 threads from the lever. 

Remove the torque wrench and spacer block. Fit 

the cam. The long end of the spring sticks inta the 

cam, see Fig.4-12l. 

27. Fit the four oi/ tubes according to Fig. 4-122. Note 

thet the oi/ tube for re/easing the front controi 

cylinder has a construction (A, Fig. 4-123) on 

vehicles with B 30 E and B 30 F engine. This end is 

fitted in the va/ve bodies system. 

28. Adjust the brake bands, see "Adjusting rear 

brake band" on page 30. Fit the starter inhibitor 

switch, see "Rep/acing starter inhibitor switch" on 

page 29. 

29. Place the magnetic piece in the oi/ pan. Fit the oil 

pan with a new gasket. 

VOLVO 
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Fig. 4-123. OiJ tube for vaJve bodies system, vehicJe with 
B 30 E and F engines 
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A Starter moto r 
B Igniti on 

Fig . 4-124. Wiring diagram 

F Fusebox 
G Contact o n gearbox 

C Contact for sea t belt H Warning buzzer for seat 
belt (certain markets) 
Reversing lights 

D Reminder lamp fo r seat belt 
E Con1od i n passenger sea t 

Co lo ur code, 

BL = blu e 
BL-Y = blue-yellow 
GN-R = green-red 

R = red 
SB = black 

1 
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Fig. 4-126. Disassembling knob 

INSTALLlNG SELECTOR CONTROLS 
The converter, co nverter housing and gearbox are 

fitted in the reverse order to removing . Connect the 

leads for the starter inhibitor switch, reversing light, 

and belt reminder correctly, see Fig. 4-124 and 4-125. 

Fig. 4-125. Conlacl on au/om . Ira ns: 

l. Flat surface on cente r pin 
A. Connection p in for reversing li ghts 
B. Connection pin for seat belt remind er 
C. Conne:tion pin for starter inhibitor 

DISASSEMBLlNG AND ASSEMBLlNG 
l. Move selector lever to "P" position . Prop up under 

the vehicle . Remove the shift rod (13) from the 

selector lever (12) on the selector lever housing 

(10, Fig . 4-127). 

2. With the help of a knife lever up at the front edge 

the cap (l) on the selector lever knob (see Fig. 

4-126). Press down ~he spring washer (3) and push 

the button (18) forwards so that it releases from 

the push rod. Remove the washer and spring (4) 

and pull up the lower part of the selector lever 

knob (2). 

3. Unscrew the retaining screws and lift off the shift 

positions console (7). Remove the bulb holder for 

the shift positions lamp (8). Unscrew and lift up the 

selector lever housing . 

4. Release the nut and remove the lever (12). Remove 

the screws and take the brocket (lS) off the 

selector lever housing (10). 

S. Knock up the tubular studs. Remove the push rod 

(S) and inhibitor (17). Drive out the shaft (11). Re

lease the screws from the gate (9). Drive out the 

bushes from the brocket (lS). 
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ASSEMBLlNG ANID INSTALLING 

l . Press the bushes into the bracke,t and screw tight 

the gate. 

Grease the slide surfaces on the bushes, inhibitor 

and lower part of the push rod. 

2. Assemble the seleetor lever and braeket and press 

in the shaft. Lock it with the tubular stud. 

3. Fit the push rod and inhibitor. Drive in the tubular 

stud. Assemble the selector leve r housing and shift 

positions console. 

4. Grease the sea!. Fit it together with the washer and 

leve r on the shaft. 

5. Adjust the sealing strip round the tunnelopening. 

Fit the complete seleetor lever housing . Note that 

the ground cable for the shiflt positions console 

lamp should be connected to one of the screws. 

Fit the lamp socket and then the console for the 

shift positions. 

6. Fit the lower part of the selector lever knob. Put 

on ,the washer and spring. Press down the washer 

and fit the button. Snap the sel'ector lever knob 

cap into position. Set the selector lever to posi

t,ion "P". 

7. If the shift rod has been disassembled, its lellgth 

should be 390 mm (15%") from the center to the 

center for the bolts. Grease the bushes and then 

connect the shift rod to the levers. Make sure that 

the sh if t rod lug comes on the outside of the lever 

on the selector lever housing. 

8. Check the gap for selector gating in positions "D" 

and "2". The gaps (A and B, Fig. 4-72) should be 

the same in both shift positions (min. l mm=0.04"). 

Adjust if necessary. Check that there is still the 

same gap after the selector lever has been shifted 

to posi,tions "l" and "P". Also check that the output 

shaft is locked with the lever in position " P". 

9. Lower the vehicle. 

18 

~~L----1 
/f-------2 

3 
4 

- -5 
- 6 

Fig . 4-127. Selector controls 

l. Selector lever knob cap 7. Shiit posiiians console 13. Shiit rad 
7 

2. Selector lever knob, lower section 8. Shiit positions lamp 14. Lever 
3. Was her 9. Gate 15. Brocket 
4. Spring 10. Housing 16. Cable 
5. Push rad 11. Shaft 17. Inhib itor 
6. Selector lever 12. Lever 18. BuHon 

13 
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FAULT TRACING 

ROAD-TESTING 

(Used together with the faulHracing scheme). 

It is important to gain as much information as possible 

as to the precise nature of any fault. If possible, go 

out in the car with the customer and get him to demon

strate the fault. In all cases, the following road-test 

procedure should be carried out completely as there 

may be more than one fault. 

TEST NO. 

l . Check that the starter ollly operates with the 

seledor in "p" and "N" and that the reversing 

light operates only in "R". 

2. App ly the brakes and, with the engine running at 

normal idling speed, select "N-D", "N-2", 

and "N- R". Transmission engagement should be 

felt in each position seleded. 

3. Check the converter stall speed with the trans

mission in "l" and "R". Check for slip or e1utch 

squawk. 

Note. Do not stall for longer than 10 seconds or 

the transmission wil·1 overhe·at. 

4. With the transmission at normal runnling tempera

ture, se'lect "D". Release ,the brakes and acoelerate 

with minimum throttle opening. Check for 1-2 and 

2-3 shifts. Note. At min·imum thmf!l;le openings, 

the shifts may be difficult to deted. Confirmation 

that the transmission is in 3rd gear may be 

obtained by selecting "2" or "l ", whe n a 3-2 

downshift should be felt. 

5a. Stop and restart using full throttle acceleration . 

Check for 1-2 and 2-3 sh ifts according to the 

shift speed table in the "Specifications". 

b. At 40 kmph (25 mph) in 3rd gear, depress the 

accelerator to full throttle position. The car shou ld 

downshift to 2nd gear. Repeat at 65 kmph (40 

mph). The car should accelerate in 3rd gear 

and should not downshift to 2nd. 

c. At 50 kmph (30 mph) in 3rd gear, depress the 

accelerator to the ki·ck-down posi,tion . The trans

mission should downshift to 2nd gear. 

d. At 25 kmph (15 mph) in 3rd gear, depress the 

accelerator to the kick-down position. The trans

mission shou'ld downshift to l st gear. 

6a. Stop and restart using forced throttle acceleration. 

Check for 1-2 and 2-3 shifts according to the 

shift speed table in the "Specificatiolls". 

b. At 65 km ph (40 mph) in 3rd gear, release the 

accelerator and select "l". Check for 3-2 down

shift and engine braking. Check for roll-out 2-1 

downshift at about 8 kmpr '(5 mph) and engine 

braking. 

7. Stop, and with "l" still engaged, release brakes 

and, using full throttle, accelerate to 30 km ph (20 

mph). Check for no slip or e1utch squawk and 

no upshifts. 

8. Stop and select " R". Release brakes and reverse 

using fulll throttle if possi1ble. Check for no slip or 

el utch sq uawk. 

9. Stop on the brakes facing downshift on a gradi

ent and se·led "P". ReleClse the brakes and check 

that the parking pawl wi ll hold the car. Re-apply 

the brakes before disengaging the parking pawl. 

Repeat with the car facing uphi.JI. Check that the 

seledor is trapped by the gate in "P". 
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FAULT-TRACING SCHEME 
(To be used in conjunction with the road-test procedur~ . ) 

TEST FAULT 

l. Starter will not operate in "P" or "N" 
Starter operotes in all selector positions 

2. Excessive bump on engagement of "D", " 2", "1" or " R" 
3. If stall speed higher than specified : 

a . with slip and squawk in " 1" 
b. with slip and squawk in "R" 

• If stall speed lower than specified, check engine performance 
If stall speed more than 10 r/s (600 r/m) lower than specified 

4. ' No drive in "D" (if normal in "1 ",omit 11 and 13 ; if no drive in 
"D", "2", "1" or "R", odd 17) 

5 a . 

b. 
c, d. 

6 a . 
b. 

7. 

8. 

9. 
Mis
cell-
aneous 
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Delayed or no 1-2 shift 
Slip on 1-2 shift 
De!ayed or no 2-3 shift. (If normal in " R", omit 12). 
SI,ip or engine run-up on 2-3 shift 
Bumpy gear shifts 
Drog in "D 2" and "D 3" 
Drag on 2-3 shift 
Slip and squawk or judder on full throttle take-off in "D" 
Loss of performance and overheating in "D 3" (seized stator) 
Cont·inue as for test 4 above 
Transmission downshifts too easily 
Transmission will not downshift 
As test 6a above 
No 3-2 downshift or engine braking 
No 2-1 downshift or engine braking 
Slip and squawk or judde·r on take-off in " 1" 
Transmission upshifts 
Slip and squawk or judder on take-off in "R" 
Slip but no judder on take-off in "R" (if engine braking ) 
available in "l", 1st gea r omit 8,9,10) 
Drag in "R" 
No drive in "R" (if engine braking available in " 1", 1st gear, omit 
8, 9, 10) 
No park 
Screech or whine, increasing with engine speed 
Grinding Of grating noise from gearbox 
Knocking noise from torque converter area 
At high speeds in "D 3", transmission downshifts to "D 2" and 
imme·diately back to "D 3" 

ACTION 

19 
20 
4,3 

1, 2, 3, 13, 11 
1,2,3, 13,12 

21 

1, 2, 3, 13, 11, 16 
3, 14, 13, 5, 6 
2, 3, 5, 6, 7, 13 
3, 14, 13, 5, 6, 12 
2, 3, 5, 13, 12 
3 
8 
5,6 
1, 2, 3, 13, 11 
21 

3 
3, 13, 14 
1, 5, 6, 7, 12 
1,5,6,7,12 
8, 9, 10 
1,2,3,13,11 
1 
1, 2,3,13,12 

1, 2, 3, 8, 9, 10 
5 

1,2,3,8,13,9,10,12 
1, 15 
17 
18 
22 

12 



ACTION 

1. Check manual linkage adjustment. 

2. Check flu·id level. 

3. Check adjustment of downshift valve cable 

using line pressure gauge and tachometer. 

4. Reduce engine idling speed. 

S. Check front band adjustment. 

6. Check front servo seals and tubes for leakage. 

7. Check front band for wear. 

8. Check rear band adjustment. 

9. Check rear servo seal and fit of tu bes. 

10. Check rear band fo r wear. 

11. Examine front clutch and seais, also front sun 

gear shaft sealing rings. Verify that cup plug 

in driven shaft is not leaking or dislodged. 

12. Examine rear clutch, check valve, and seais. 

Check fit of tubes. 

13. Strip valve bodies and clean. 

~ 4. Strip governor valve and clean. 

lS. Examine parking pawl, gear and internai 

linkage. 

16. Examine one-way clutch. 

17. Strip and examine front pump and drive 

fingers. 

18. Strip and examine gear train. 

19. Adjust starter inhibitor switch inwards. 

20. Adjust starter inhibitor zwitch outwards. 

21. Replacetorque converter. 

22. Examine torque converter drive p late for 

cracks or fracture . 

FAULT-TRACING ON CONVERTER 
The converter ho using is we lded together and ca n

not therefore be repaired b ut must be replaced in 

the event of defecis. There is no drain plug since 

fluid changes do not occur and f luid filling is done 

th ro ugh the transmission. 

18 

The stall speed means the speed obta ined at full 

th rottle on the eng1ine with the lock-up engaged but 

with the car stationary. Check that the transmission 

has the corree! running temperature and that the fluid 

level is correct before the stall speed test. The test 

must not take place longer than ten seconds, otherwise 

the transmission willoverheat. 

Fault-tracing on the converter is carried out as fol

lows : 

l . If the general performance of the vehicle is below 

standard, check the converte r stall speed with an 

accurate tachometer by applying maximum pres

sure on the footbrake pedal, selecting "Lock-up" 

and fully depressing the accelerator. If the stall 

speed is up to S r/s (300 r/m) below that specified, 

the engine is not deve loping ils full power. 

2. Inability to start on steep gradients combined 

with poor acceleration from rest indicates that 

the converter stator one-way clutch is slipping or 

that the stator support is fractured. This condition 

permits the stator to rotate in an opposite direc

tion to the turbine and torque multiplication cannot 

occur. Check the stall speed and, if it is more than 

10 r/s (600 r/m) be low that specified, the co:werter 

assembly must be rep laced _ 

3. Be low standard acceleration in 3rd gear above 

SO kmph (30 mph) combined with a substantia lly 

reduced maximum speed, indicates that the stator 

one-way clutch has locked in the engaged condi

tion. The stator will then not rotate with the turbine 

and impeller, therefore the fluid flywheel phase 

of the converter performance cannot occur. Th is 

condition will also be indicated by excessive over

heating of the transmission, although the sta ll 

speed will remain as specified. In this case the 

converter assembly must be replaced. 

4. Stall speed which is higher than that specified, 

indicates that the converter is not receiving its 

required fluid supply or that slip is occurring In 

the clutches of the automatic transmission. 
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GROUP 45 

PROPELLER SHAFT 

TOOlS 
The special tools are preceded by 999 or SVO, e.g ., 999 

2846 or SVO 2846. 

999 (SVO) 2846 Special socke't for propeller shaft bolts 

DESCRI PTION 

1 2 3 4 s 6 7 8 
Fig . 4-128. Propeller shoft with support beoring 

1. Flange on gearbox 
2. Front universal joint 
3. Front section of propeller shaft 
4. Support bearing 

The propeller shaft is of the di-"ided, tubular type, 

see Fig . 4-128. The rear end of the front. section of the 

propel.le-r shaft 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 universal joint. The 

rear end of the front section of the propeller shaft 

is carried in a ball bearing. The ball beaTing is con

tained in a rubb er bearing housing, which is attached 

to the propeller shaft tunnel with a oover, see Fig. 

4-129. The propeller sh af t is fitted with three universal 

joints. Each joint consists of a spider with four ground 

trunnions carried in flange yokes by means of needle 

bearings. 

5. Intermediate universal joint 
6. Reor propeller shaft 
7. Rear universal ioint 
8. Flange on rear axle 

Fig. 4-129. Support bearing 
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1. Front sectio n 5. Rubber housing 9. Rubber cover 
of propeller shaft 6. Dust cover 10. Washer 

2. Floar tunnel 7. Nut 11. Suspension spri ng 
3. Dust cover 8. Rear sedian 12. Cover 
4. Ball bea ring of propeller shaft 
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REPAIR INSTRUCTIONS 

REPLACING SUPPORT BEARING 
l . Jack up the vehicle. Slacken the propeller shaft 

from ihe rear a xle flange . Bend back the lock 

washer and unscrew the nut at the sliding joint. 

Pull out the propeller sh af t t o the rear. 

2. Loosen the cover for the suppo-rt bearing. Pull off 

the support be'aring complete . 

3. Press the old bearing out of the rubber housing. 

Fit the new bearing. 

4. Fit the support bearing and the othe r parts in 

the reverse order to removal. If t he splined jo-int 

appears dry, .Iubricate it with grease mixed with 

molybdenum disulph ide . 

REMOVING 
Jack up the vehicle . Slacken the propeller shaft from 

the gearbox and re,ar a xle flanges . The bolts can be 

loosened by an air impact wrench and special socket 

2846, see Fig. 4-130. Loosen the cover for the support 

bearing and take down the propeller shaft complete. 

Fig. 4-130. Removing bolts 

Fig . 4·131. Removing snap ring 
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DISASSEMBLI NG 
DISASSEMBLlNG PROPELLER SHAFT 

l . Bend back the lock washer and unscrew the nut 

for the support bearing. Remove the rem section 

of the propeller shaft. Pu"l off the support bear

Ing. 

2. Remove the support bearing from the housing. 

DISASSEMBLlNG UNIVERSAL JOI NTS 

l . Remove the snap rings securing the needle bear

ings in the yokes, see Fig. 4-131. 

2. Secure the shaft in a vice so that the univer sal 

joint comes as near as possib le to the vice jaws. 

Remember that the prope ll er shaft is tubu lar and 

can easily be deformed. 

3. With a hammer and meta l punch drive the spider 

a s far as it will go in one direction . The need le 

bearing will then come about ha lf way o ut. 

4. Then drive the spider as far as it wi ll go in the 

opposite direction, see Fig. 4-132. 

Fig . 4-132. Removing sp ider, I 

Fig . 4-133. Removing spider, II 
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5. Drive out one of the needle bearings with a thin 

metal punch. Remove the spider, see Fig. 4-133. 

Drive out the other needle bearing. 

INSPECTING 
It is extremely importont to ensure that the propeller 

shaft is straight. Since even minor domage on a pro

peller shaft can oause vibration, the inspection must 

be verythorough. The shaft should be set up between 

centers and checked along its entire length with an 

indicator ga uge while it is rotating . If it is out-of-true 

more than 0.25 mm (0.010"), the shaft must be replaced. 

NOTE. No aftempt should 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 shou'ld be replaced. 

ASSEMBLlNG 
ASSEMBLlNG UNIVERSAL JOINTS 

l. When fitting the old needle bearings, check that 

they are filled with grease and that the rubber 

seals are not damaged. New bearings sh ou Id be 

half-filled with grease. 
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Fig. 4-134. Installing spi der 
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2. Insert the spider in the flange yoke. Push the spi

der over in one direction so far that the needle 

bearing can be fitted on to the trunnion, se Fig. 

4-134. Then press the needle bearing in so far that 

the snap ring can be fitted. Use a drift having a 

diameter slight ly less than that of the needle bear

ing sleeve. 

3. Fit the other needle bearing and snap ring as 

above. The fitting of the spider in the other yoke 

should also be carried out in the same way as 

described in operation 2. 

INSTALLlNG 
Installing is in reverse order to removal. 



GROUP 46 

REAR AXLE 
TOOLS 

The special tools are preceded by 999 or SV O, e.g., 999 

2844 or SYO 2844. 

The following tools are used for repair work on the rear axle. 

~ ~ 4 ~ ---
r801 1845 2261 2284 2393 

A o 

2597 2599 2600 2709 

2839 2840 

2394 2404 

:.~J..~ 

, ~ 
2806 2837 

2844 

2843 

i " ,c, 

2483 

2845 

gJ 
2595 

2838 

4030 
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Fig . 4-135. Special 1001, for rea. axle 

999 (SVO ) 
1801 Standard hand le 18 x 2oo mm 
1845 Press too I for fitting flange 
2261 PuHer for flange 
2284 Retainer for dial indicator for final drive adjustment 
2393 Measuring tool for pinion adjustment 
2394 Expander tool used for removing and fitting differential 
2404 Tool for fitting front pinion bearing. Used 0150 when 

checking tooth mesh 
2483 Puller for differential carrier bearings 
2520 Stand, see Fig. 4-136 
2522 Fixture for rear a xle (used togeth e r with stand SVO 

2520 for work on the final drive) 
2595 Adjusting rings for differential 
2597 Brake for crown wheel , used when checking tooth 

mesh 
2599 Drift for removing outer ring, front pinion bearing 
2600 Measuring fixture for adjusting rings 

999 (SVO) 
2601 Holder for expander tool 2394 (fitted on tool ) 

2709 Pu lIer for drive shaft 
2714 Fixture for rear axle , used on garage jack for re-

moving and fitt ing rear axle , see Fig. 4-169 
2806 Tool for fitting oil seal at flange 
2837 Counterhold for flange 
2838 Press tool for removing and fitting bearing and lock 

ring on drive shaft 
2839 Ring for fitting bearing and lock ring on drive shaft. 

Used tagether with 2838 
2840 Adjusting ring for pin ian 
2841 Box spanner for adjusting ring 2840 
2842 Sleeve for fitting inner ring , rear pinian bearing 
2843 Drift for removing outer ring, rear pin ian bearing 
2844 Puller for rear pin ian bearing 
2845 Press too I for fitting outer ring, pinion bearing 
4030 Puller for oil seal at flange 
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Fig. 4·136. Stand and fixture for rear axle 

DESCRI PTION 

The rear axle is cnrried in two support arms. The 

wpports nrms are provi,ded with a couple of robust 

bushes and are attached to the body. The r ear axle 

housing is attached to the support arms with levers. 

In order to take up the rear axle torque, there are 

two torque rads attached to the drive shaft tubular 

covers and to the body. A track bar prevents the body 

and rea'r axle from moving sideways in relation to 

each other. The design of the rear axle is shown In 

Illustration 4 E. 
The final drive is of the hypoid type, that is to say, 

the drive pinion lies below the centre of the crown 

wheel. It consists of the drive pinion, crown wheel 

and differential gears. The gear backlash and differ

ential carrier bearing tension are adiusted by means 

of shims inside the differ,ential carrie r bearings. 

The differen~ial wrrier and the crown wheel are iour

nalled in the final drive housing by means of two 

taper roller bearings. The crown wheel is bolted to 

the differen~ial l carrier. The diHeren~ial gears them-
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selves in the diffe rential carner consist of two bevel 

pinions on a trunnion and two side gears in which 

drive shafts are car"ied by means of internai splines. 

The differential gears are iournalled 50 that they can 

rotate and pefmit .the drive shafts to rotare at dif

ferent speeds when the car is being driven round 

bends. There is a thrust washer under each of the 

differential gears. 

The drive pinion is ca,rried in taper roller bearings. 

The axial 10caNon of the drive pinion relative to the 

crown wheel is adiusted by means of shims under the 

outer race of the rear pinion bearings. Application of 

the pinion bearings is by means of shims unde·r the 

front pinion bea'ring inner ring. The outer end of each 

drive shaft is journal led in a taper roller bearing. 

Bearing c1earance is not odjustable but is determin'ed 

by the construction of the bea ring, see Fig. 4-140. 

There are oil seals on both side's of the drive shaft 

bearings. 



REPAIR INSTRUCTIONS 

WORK ON REAR AXLE IN VEHICLE 

REPlACING BEARINGS AND 
DRIVE SHAFT Oll SEAlS 

l. Jack up the vehic\e and prop up under the rear 

ax le. Remove the wheels. 

2. Disoonnect the brake pipe from the bro~e cal'iper. 

Slacken the bolts for the brake disc and remove 

the disc. 

3. Slacken the bolts for the thrust washer. These are 

slackened through the holes in the drive shaft 

flange. Pull out the drive shaft with puller 2709, 

see Fig . 4-137. 
4. Secure press tool 2838 in a vice. Secure the 

drive shaft to the spindle plate. Screw in the 

spindle 50 that the tool arms can be placed 

against the bearing, see Fig. 4-138. Screw out the 

spindle and press off the bearing and lock ring. 

Remove the oi l seal. 

Fig. 4-137. Removing drive shaft 

Fig .4-138. Removing drive sh af t bearing 
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5. Fi·11 the space between the seal lips on the new 

oil with g·rease. Then place it on the drive shaft. 

Fit the bearing and lock ring. Turn the be,aring 

correctly, see Fig . 4-140. 

NOTE. Always use a new lock ring. 

Place fitt,ing ring SYO 2839 against the bearing 

and the lock ri ng. Close the tool arms and lock 

them round the fitting ring, see Fig . 4-139. Press on 

the bea~ing and lock ~ing by screwing in the 

spindl,e. 

6. Grease the bearing. Then fi,t the drive shaft. 

Tighten the balts for the thrust washer to a tor

que of 50 Nm (36 Ibft). Fit the brake disc and 

brake caliper. Connect the brake line. Bleed and 

adjust the brakes, see Part 5. 

7. Fit on the wheels and wheel nuts. Lower the ve

hicle. Tighten the wheel nuts. 

SYO 2839 2838 

Fig . 4·139 . Fitting drive shaft bearing 

Fig . 4-140. Drive shaft journalling 
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Fig. 4-141. Counterhold for fla nge Fig . 4-143. Fitting oil seal 

REPlACING PINlON Oll SEAl 

l . 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 remedie-d before a new oil s,eal can 

be fitte-d . See the instructions under the heading 

"Assembling". 

2. Remove the nut for the flange. Use for this pur

pose tool 2837, see Fig . 4-141. Pull the flange 

off with puller 2261, see Fig. 4-142. Pull out the 

o ld oil seal with puller 4030. 

3. Fit the new oil sea l with tool SYO 2806. When 

fitting the oil seal, lubricate the seal lips with 

grease. At the same time grease the spring coi!. See 

Fig. 4-143. This is ~o prevent the spring coil from 

jumping out during fitting. 

4. Press on the flange with the help of press tool 

1845, see Fig. 4-144. Fit the washer and nut. Tighten 

the nut to a torque of 280-300 Nm (200- 220 Ibft). 

5. Connect the propel ler shaft section. 

Fig. 4-142. Removing flange 

4: 54 

VOLVO 
2~038 

l . Oil seal 2. Spr in g eoil wit h grease coating 

Fig. 4-144. Fitting flange 

l. Press joo l 1845 

Fig. 4-145. locating axle prop 
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REMOVING REAR AXlE 
l . Place chocks in front of the front wheels. Slacken 

the rear whee,1 nuts. Raise the rear end of the 

vehicle and place an ax le prop under in front of 

the rear jack attachments, see Fig. 4-145. Nate that 

the prop must not be placed at a point further 

than the dash line indicated in the figure . Take 

off the rear wheels. 

2. Replace the I,ifting plate on the jack with fixtu,re 

2714 (campare with Fig . 4-169) and raise the 

r~ a! axle slightly. Slacken the upper attaching 

ba lts for the shock absorbers. D,isconnect the 

parking brake wires from the levers and brackets 

on the brake backing plates. Use for this purpose 

a spring fixture, see Part 5. 

3. Disconnect the propeller shaft section from the 

flange on the pinion. Remove the brake pipe 

union from the rear axle casing . 

4. Loosen the front attaching balts for the support 

arms about l turn . Unscrew the 'rear balts for the 

torque rads. Loosen the track bar from the bracket 

on the rear axle casing. Remove the lower attach

ing balts for the springs. 

5. Lower the jack until the support arms ,r·elease from 

the spring. Slacken the balts secu~ing the rear 

axle casing to the support arms. L'ower the jack 

and pull the rear axle forwards . 

DISASSEMBlING REAR AXlE 
l . Place the rear axle in fixture 2522. The rear 

axle is placed with the underside of the drive 

facing inwards to the fixture support, when the 

pinian is painting downwards. Remove the brake 

pipes. 

Fig . 4.146. Alignment marking an cap and carri er 

2. Release the balts for the hrake backing plates 

and brake shoe retainers. They are slackened 

throug1h the hales in the drive shaft fl anges. Pull 

out the drive shafts with puller 2709, see Fig . 4-137. 

3. Remove the inspection cover. 

4. If the final drive is being reconditioned because 

of noise, the mesh pattern should be checked 

before disassembling takes place, as this might 

assisi' in locoting the fault. Before carrying this out, 

clean the teeth so that no misleading mesh pat

tern is obtained. 

5. Check the alignment markings on the cap and 

carrier, see Fig . 4-146. If there are no markings, or 

if they are difficult to see, mark one side with 

a punch. Remove the ca ps. 

6. Fit tool 2394 in the hales in the drive pinian 

carrier as shown in Fig. 4-147. Fit the tool with 

retainers 2601. Tension the tool until it fits 

exactly in the hales in the carrier. Then tension 

the balt a further 3-3V2 turns. Lift out the differ

ential carrier with crown wheel. Tool 2337 can be 

used for ,this purpose. 

7. Tum the final drive and let the oil run out inta a 

container. Use tool 2837 as a counterhold for this 

purpose, see Fig . 4-141. Pull off the flange with 

pul le r 2261, see Fig . 4-142. Press out the pinion. 

8. Drive out the front pinian bearing, the washer 

and the oil sea l with standard hand le 1801 and 

drift 2599. 

9. If necessary, drive out the 'rear bearing outer ring 

out of position, see Fig. 4-148. Use standard handle 

1801 and drift 2843. 

10. Clean the gasket. File off all burr from the surface 

on which the indicator retainer 2284 is to si ide. 

Fig. 4-147. Expanding drive pini"n carrier 
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Fig. 4-148. Removing rear pinion bearing race 

1. Remov in g drift 2843 

11. If necessary, pull off the rear bearing from the 

pinion with puller 2844, see Fig. 4-149. The puller 

is fi.tted in the following way (see Fig. 4-150): 

Move the puller down over the rollers and press 

down the lock ring. Then pull up the puller with 

the bolt until the rollers lie flush with the edge of 

the inner race and the edge on the puller. Tap 

out the lock ring with a hammer. 

DISASSEMBlING DIFFERENTIAL 
1. Release the ring gear bolts and re move the crown 

wheel. 

2. Drive out the lock pin, see Fig. 4-151, and then the 

shaft for the differential gears. Take out the 

differential gears and the thrust washers. 

3. Pull off the differential carrier bearings with puller 

2483, see Fig. 4-152. Take care of the shims . 

INSPECTING REAR AXLE 

First clean all the parts thoroughly. Check the bear

ing r·aces and bea·rings. The races, ro·llers or roller 

retainers must not be scratched or damaged. All 
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Fig. 149. Removing rear pinion bearing 

1. Puller 2844 

l 

3 

Fig. 4-150 . Puller fitted 

l. Puller is pressed down over the rollers 
2. Rollers are pulled up 
.1. Lock ring knocked securely inta position 

Fig.4-151. Removing lock pin 

l 
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Fig. 4-152. Removing differential carrier bearings 

1. Puller 2483 
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damaged bearings and bearing races should be 're 

placed. 

Note that both paris of the outer ring for lhe drive 

shaft bearings are stuck together with new bearings. 

This adhesion may I'oosen after driving for same time, 

but it does not i nfluence~he usabil,ity of the bearing. 

Check both the pinion drive and crown wheel care

fully for domage to the teeth. The most damage is 

seizing gear teeth. This is cause,d by incorred running

in, wrong oil, insufficient tooth Hank or faulty tooth 

contact. If the cause of the seizing ,is not remedied 

at an early stage, the entire gear whee,1 can be 

damaged . 

The differen ti a l gears should also be examined for 

damage to the te.eth . They sho uld be fitted in a clean 

and dry condition in the differential carrier together 

with the shaM and thrust washe.rs. Play shou ld then 

be checked by means of marking blue behind both 

the differential side gears. If the playexceeds 0.06 mm 

(0.0024"), whe n the gears have been rotated to maxi

mum play, replace wi th thicker washers. These are 

available in sizes 0.78 mm, 0.82 mm, 0.86 mm, 0.90 mm 

and 0.94 mm (0.031, 0.032, 0.034, 0.035, and 0,037"). 

Check also to see whether the cylindrical part of the 

Hange w hich goes into the oil seal is worn or scrat

ched. If this is t he ca se, replace the flange together 

with the oil seal. 

The pini·on· nut is provi'ded with a S'1,i,t for locking . . In 

Nme this slit loses its locking effective.ness. For this 

reason, the nut should be repla,ced if it has been 

removed a couple of times. The washer under the nut 

should also be reploced if it has be·come deformed. 

Check the oil seals and replace them if they a're 

damaged or worn. 

Make sure thaI there are no cracks in the rear cosing. 

Check that the brockets for the support arms and 

track rod ar,e intact. 

Inspect the drive shafts. DriV'e shafts which are warped 

Fig . 4-153. Installing differentia l gear 

or damaged in any o~her way shou l,d be replaced 

with new ones. 

Examine the oil sea,ls 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. 

ASSEMBLlNG 
ASSEMBLlNG DIFFERENTIAL 

, . Place the differential side gears toge,ther with the 

thrust washers in the differen~ial carrier. Then 

"roll" in both the side pinions simultaneously with 

the dished thrust washers, see Fig. 4-153. 

2. Drive in the sh af t. Check the differential. If there 

is any play, fit new dished thrust washers, see 

Fig.4-153. 

3. Fit the crown wheel. Make sure ~hat the contact 

surfaces are clean and without any burr. Place 

washers under the bolt. Tighten the bolts to a tor

que of 65-90 Nm (45-65 Ibft). 

INSTAlllNG PINlON 
, . Clean the marking surface on the pinion with ex

tremely ~ine emery cloth . Fit the adjusting ring 

2840 and tool 2841 on the pinion, see Fig . 4-154. 

Place the pinion in the carrier, see Fig . 4-156, and 

secure the adjusting ring by screwing in the lock 

screw. 

2. The pinion should have a certain nominal measure

ment (A, Fig. 4-155) to the center line of the crown 

wheel. Due to tolerances in the manufacturing, 

there are deviations from the nominal measure

ment. This is indicated on the ground surfaces on 

the pinion wi'th a figure. 
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Fig . 4·154. Adjusting ring an d tool for pinion loea tion .. 

The surface is generall y ground down 0.30 mm 

(0.012") so that the dev iation is al w ays indicated 

by plus tolerance and in hundredths of a milli

metre. The plus sign is excluded . 

To check the ~ocation of the pinion, use a dia I 

indicator, indicator retainer 2284 and a measuring 

tool 2393, w hich con sists of two parts: opinion 

gauge and an adjusting jig . 

Checking is as follow s: 

Place the pinion gauge on the ground surface of 

the pinion and the adjusting tig in 1he diff·erentia l 

bearing positions as shown in Fig . 4-156. Place the 

see Fig . 4-157. Then move the indicator retainer 

gauge, see Fig. 4-158. If, for example, marked 33, 

the pinion gauge should lie 0.33 mm (0.013" ) 

under the adjuster fixture . The setting is adjusted by 

turning the cam on the pinion until the gauge dial 

shows the correct value. Then lock the adjusting ring 

with the lock screw. Remove the measuring tool 

and pinion . 
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Fig . 4·155. Pinion loeation 

A. N ominal measuremenf 

Fig . 4-156. Loealing measuring lools 
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Conversion table, millimetres to inches 

mm inches mm 

0.20 0.0079 0.31 
0.21 0.0083 0.32 
0_22 0.0087 0.33 
0.23 0.0091 0.34 
0.24 0.0094 0.35 
0.25 0.0098 0.36 
0.26 0.0102 0.37 
0.27 0.0106 0.38 
0.28 0.0110 0.39 
0.29 0.0114 0.40 
0.30 0.0118 

Fig. 4·157 . Zero.zetling indiealo r 

inches 

0.0122 

0.0126 

0.0130 

0.0134 

0.0138 

0.0142 

0.0146 

0.0150 

0.0154 

0.0157 
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Fig . 4-158. Measuring pinian location 

3. Plaae the rear pinion bearing compl·ete with the 

outer ring in measuring fixture 2600. Put on the 

plate, spring and nut. Turn the nut with the 

flat side facing upwards. The plate, and thereby 

the bearing, IS turned forwards and backwards 

several times so that the rollers take up the cor

reet position . Place the adjusting ring in the 

measuring fixture as shown In Fig. 4-159. Use 

retainer 2284 and dial indicator, place the 

measuring point of the indicator oppos-ite the 

a·djusting ring and zero-set the indicator. Then 

set the pointer of the indicator to the outer ring 

of the bearing. The dia I indicator now shows 

direetly the thickness the shims should have . 

Measure the shims for the correet thickness with 

a micrometer, see Fig. 4-160. NOTE. It is almost im

possible to obtain a shim with exaetly the correet 

thickness . However, they must not be 0.03 mm 

(0.0012") thicker than the measured value, but up 

to 0.08 mm (0.0032") thinner. 

4. Press the rear bearing on the pinion with sleeve 

SYO 2284 
2~-", :-, 

Fig. 4-159. Determining shim thickness 

1. Adjusting ring 2. Dial indicatar 3. Bearing, camplete 

Fig . 4-160 . Measurinng shim 

2842, see Fig . 4-161 . Fit 1he measured shims and 

press in both the outer rings of the bearings with 

too12845, see Fig. 4-162. 

5. Insert the pinion in the casing and fit on three 0.75 

mm (0.03") thick shims and the front pinion bearing. 

Fit tool 2404 and press tool 1845 on the front end 

of the pinion and pull in the pinion, see Fig. 4-163. 

Apply the nut tightener until it must press the 

pinion forwards so that it does not strike against 

the bearing posi,tions. 

6. Replace press tool 1845 with a washer and nut. 

Tighten the nut to a torque of 280-300 Nm 

(200-220 Ibft). Fit on the pinion gauge and the 

Fig. 4-161. Installing rear pinian bearing 

1. Fitting sleeve 2842 
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Fig. 4-162. Insfalling bearing rings 

l. Press tool 2845 

dial indiw~Dr retainer. Pull dDwn the pin lon whi, le 

turning it forwards and backwards at the same 

~ime . ZerD-set the indicatDr. Then press the piniDn 

upwmds, tuming it at the same time fDrwards and 

backwards. Read Dff the dearance. 

7. RemDve the piniDn. RemDve the shims cDrrespDnd

ing to the measured c1earance + 0.07 mm (0.003"). 

Re-fit the pinion. 
8. Then check the pinion bearing Ht wi~h the ~Drque 

gauge. The tDrque gauge ShDUld ShDW 60-110 Nm 

(5.20-9.55 Ibin) f Dr used bearings and 110-230 

Nm (9.55-20 Ibin) f Dr new bearings when the 

piniDn rDtates. 
Often an alteratiDn in the thickness Df the shims 

is required because Df ,the ,tDlerances whiah must 

be presen,t. 
9. Check the IDcating of the pini'Dn with the dial 

indicatDr, retainer 2284 and measuring tDDI 2393, 

see alsD DperatiDn 2. 

FITTING THE DIFFERENTIAL 

l. Lubricate ,the inside Df the adjusting rings 2595 

and put them Dn the differential carrier. The 

ring with the black-Dxidized adju~ing ring ShDUld 

be placed Dn the crown wheel side. AlsD lubricate 

the bearing loeartion in the earrier. Place the 

differen~ial cani'er and the adjusNng rings in the 

final drive hDusing, see Fig. 4-164. Use the dial 

indicatDr and adjust in the rings SO' that the eDr

reet tooth flank c1earance 0.13---{).20 mm (O.OOS-
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Fig . 4-163. Installing pinian 
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0.008") is Dbtained. Tighten the IDCk screws In the 

adjusting rings. 
2. Fit Dn brake tDDI 2597 as shDwn in Fig. 4-165. 

Apply marking blue tO' several te'eth at three pDints 

Dn the crDwn whe,el. This can serve as a check Dn 

the crDwn wheel f Dr pDssib le warping. RDtate the 

piniDn 10-12 turns in bDth directiDns and check 

the mesh marking pa'ttern . With cDrred tDDth 

mesh, the mesh ma rking pat~ern ShDUld b,e hori

zDntal in the middle Df the tDDth but sDmewhat 

nearer tO' the tDe than the heel. The pafterns Dn 

the CDast side and drive side should cDincide 

with each Dther. See Fig. 4-166. If the patterns dO' 

nDt cDinaide, the piniDn locatiDn must be adjusted 

Fig . 4-164. Adjusting rings for differential 

l. Adjusting rings 2595 
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Fig.4-165. Brake taol for differential 

before assembling is continu·ed. If the patterns lie 

too far towards the heel on the drive side and 

too far towards the toe on the coast side, see 

Fig . 4-167, the pinian should be moved inwards. If 

the me'sh patterns lie too far towards the toe on 

the drive side and too far towards the heel on 

the coast side, see Fig . 4-168, the pinian shou ld 

be moved outwards. Nate ,that the patterns wil l 

I·ie somewhat nearer the toe when the adjusting 

rings are fitted than when the bearings are in

stalled. 

3. When thp. correct tooth flank dearance and mesh 

pottern a're obtained, rem ove the differential and 

adj usting ring . Then pl'ace the center washer on 

the measuring fixture . Fit a bearing inta the 

measuring fixture, a,lso the plate, spring and nut. 

Fil- the nut with the flat side facing downwards. 

loe 

Coast side 

Heel 
Fig. 4-166. Correct tooth contact 

Drive side 

VOLVO 
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Fig. 4-167. Faulty tooth contact 

Rotate the plate f.orwards and backwa'rds several 

times . Put on the dial indicator and retainer 

2284. Zero-set the indicator to the adjusting ring 

and then place the measuring point facing the 

bearing, see Fig. 4-159. Read off ,the indicator. With 

a micrometer measure the shims, the total thick

ness of which oorresponds to the read-off va,lue 

+ 0.07 mm (0.003"). Place the shims tagether with 

the measur'ed bearing to the one side_ Repeat the 

above procedure with the other bearing. 

NOTE. Make sure which side the respect ive· bear

ing and shims are to be fitted on. 

4. Fit the shims on the differential carrier and press 

on the bearings. 

5. Fit tool 2394 on the drive pinion carrier, see 

Fig. 4-147. Expand the tool until the pins are 

exactly flush against the hol·e edges in the corrier 

VOLVO 
24272 

Fig_ 4-168. Faulty tooth contact 
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Fig. 4·169. Fixlure for rear axle 

and then tighten the screws a further 3-3V2 turns. 

Fi,t the differential and outer rings. Remove tool 

2394. Fit the cap and tighten the bolts to a torque 

of 50-70 Nm (36-50 IbH). 

6. (he'ck the tooth flank clearance and the mes h 

pattern . 

ASSEMBLlNG THE REAR AXLE 

l. Remove spanner 2404. Fit the oil slinger and 

oil sea I. The oil seal is fifted with tool 2806, see 

Fig . 4-143. 

When fitting the oil seal, smear the sea,1 lips with 

grease. A,t the same time apply a lay,er of grease 

to the spring coil. This last-mentioned measure is 

4: 62 

to prevent the spring coil from jumping out of 

posirtion during the fi,tting. 

Tnen press on the Hang·e with the help of too I 

1845, see Fig. 4-144'. Fit the washer and nut. Tighten 

the nut to a torque of 280-300 Nm (200-220 Ibft). 

2. Fit the inspection cover ond gasket. 

3. Fit the drive shafts. Tighten the bolts for the thrust 

washers to a torque of 50 Nm (36 Ibft). Grease 

the bea rin g. 

4. Then fit the brake discs and brake cal,iper. Finally 

fit the brake pipes. 

INSTALLlNG REAR AXLE 
1. Place the rear a xle on fi xture 2714, which is 

mounted on a garage jack, see Fig. 4-169. Move 

the rear axle in under the vehicle and fit on the 

bolts for the support a'rms and torque rods. 

2. Raise the jack until the track bar attachment on 

the rear a~leis 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 

nuts for the torque rods and support arms. 

4. Fit the bracket, screw un'i on and brake hoses. Fit 

the universal joint to the flange. 

5. Fit the upper bolts for the shock absorbers. Fit 

the parking brake wire in the brackets and at the 

levers. Adjust the parking brake and bleed the 

brakes, see Fig. Part 5. 

6. Fit on the wheels and wheel nufs. Lower the ve

hide. T,ighten the wheel nuts to a fin al torque of 

100-140 Nm (70-100 Ibft). 



Engagement of "R", "D" or "L" A 

Bumpy ........... ........ . .. . . . .. . . ... . . 
Delayed ... ... ...... ... .... ... .. . .... ... . 
None .. . . .. .... .. ... ..... ..... . ... .... .. . 

Starting from rest 
None forward .. . . .... . . . . .. ... . ........ . 
None reverse ........ . .... . ..... ...... . . . 
Seizure reverse ... . ... .. .......... ...... . . 
No neutral ... . ...... . . . . . ..... . ....... . . . 

Upshifts 
No 1-2 ..... . . .. .... . . ... .... .......... . 
No 2-3 . . .. .. ...... . ... ..... ... . . ... . .. . 
Above normal shift speeds . . .... . .. ..... . 
Below normal shift speeds .. . . . ... .... . .. . 

Upshift quaiity 
Slip on 1-2 .... ... ... .. . .. . . . . .. . . . . ... . . 
Slip on 2-3 ... . .. . . . ....... . . . .... . . . ... . 
Rough on 1-2 ......... ................ . . 
Rough on 2-3 .. ... . . .. .. ........ . ...... . 
Seizure on 1-2 ... ... ..... . ........ . ... . . 
Seizure on 2-3 ..... .. .. .. . . ............ . 

Downshifts 
No 2-3 . ......... ... ..... .. .. .. .. .. .. .. . 
No 3-2 ..... . .... .. . ...... . . .... ... . . 
Involuntary high speed 3-2 ... .. ... . . . . .. . 
Above normal shift speeds ...... ... . .... . . 
Below normal shift speeds ........ ... ... . . 

Downshift qua lit y 
Slip on 2-1 . .. .. . .. . . . .. ... .. ... ...... . . 
Slip on 3-2 .. ..... .. ... . . ........... ... . 
Rough on 2-1 . .... . . . .. .. . . . . . .. . .... .. . 
Rough on 3-2 .... . .. . . . .. .... ... . . .. .. . . 

Line pressure 
Low, idling . ... ..... . .... .. .... .. .. . .. .. . 
High, idling ............. . . . .... . ...... .. . 
Low at stall . ... . ....... . . ... .. ....... .. . 
High at stall ..... . . . . . .... . ....... ..... . . 

Stall speed 
More than 10 r/s (600 r/m) below nominal 
speed ........... . .... .......... .. ... . .. . . 
Over 43.3 r/s (2600 r/m) ................... . 

B C D 
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2 3 
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9 10 11 7 
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7 
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sNO PQRS 
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2 
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5 
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3 
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8 

4 

T U v W X Z 
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7 8 9 10 

5 

7 8 

3 4 

9 

10 

l 
8 9 10 11 12 13 

Overheating 2 3 -----------------------4 
The numbers indicate the recommended sequence of fault investigation 

A. Fluid level ineorrect. 
B. Downshift valve eable ineorreetly assembled or adjusted. 
C. Manual linka~e ineorreetly assembled or adjusted. 
D. Ineorreet engine idl·ing speed. 
E. Ineorreet front brake band adjustment. 
F. Ineorreet rear brake band adjustment. 

Hydraulic controi faults 
a . Oil tubes missing or not installed eorreetly. 
b. Sealing rings missing or broken. 
e. Valve body assembly serews missing or ineorreetly tightened. 
d. Primary regulator valve stieking. 
e . Seeondary regulator valve stieking. 
f. Throttle valve stieking. 
g. Modulator valve stieking. 
h. Governor valve stieking, leaking or ineorreetly fitted . 
I. Orifiee eontroi val've stieking. 
m. 1-2 shift valve stieking. 

FAULT INVESTIGATION KEY 
Preliminary adjustment faults 

n. 1-2 shift valve stieking . 
p. 2-3 shift valve plunger stieking. 
s. Pump cheek valve missing or stieking . 

Mechanical faults 
N. Front cluteh slipping due to worn plates or faulty parts. 
O . Front clutch seized or plates distorted. 
P. Rear clutch slipping due to worn plates or faulty eheck valve in piston. 
Q . Rear clutch seized or plates distorted. 
R. Front band slipping due to faulty servo, broken or worn brake band. 
S. Rear brake band slipping due to faulty servo, broken or worn brake band. 
T. One-way clutch slipplng or ineorrectly fitted . 
U. One-way cluteh seized. 
V. Input shaft broken. 
W. Pump drive fingers on converter hub broken. 
X. Pump worn. 
Y. Rear pump worn or drive key broken. 
Z. Converte r blading and/or one-way cluteh fails . 

QUICK-REFEREt\lCE FAULT-TRACING CHART FOR AUTOMATIC TRANSMISSION 
(The numbers in~licate the recommended sequence of fault investigation) 

\ 



lo Crankshaft 
2. Clulch plale shaft 

(inpul shaft, gearbax) 
3. Support bearing in crankshaft 

4. Circlip 
5. Clulch plate 
6. Flywheel 
7. Flywheel casing 
8. Clutch cover 
9. Retainer 

10. Thrust plate 
11. Support rings 
12. Pressure spring 
13. Release bearing 
14. Clulch wire 
15. Washer 
16. Rubber bush 
17. Washer 
18. Nul 
19. Rubber stop 
20. Stop br<;lcket 
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 ------;---H#w-l 
18 

17 

16----~ 

15 
14 ____ --A .• 

24 

'----25 

L------2G 

27 

28 

Illustration 4-A. Clutch and clutch controls 
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l. Clutch casing 
2. Engaging ring 
3. Interl ack ball 
4. Spring 
5. Selector rail, reve rse geor 
6. Selector rail for 1st and 2nd gears 
7. Seleetor rail for 3rd and 4th gears 
8. Insert 
9. Spring 

10. Selector fork 
11 . Gear whee l, 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. Gate 
19. Selector fork, 1st and 2nd gears 
20 . Gearbox cover 
21. Synchronizing cone 
22. Gate 
23. Switch for reversing lights and seat 

belt reminder 
24. Bush 
25. Thrust washer 
26. Ball bearing 
27. Selectar fork reverse gear 
28. Flange 
29. Shaft 
30. Bush 
31. Gear lever knob 
32. Gear lever, upper section 
33. Rubber bushes 
34. Gear lever, lower section 
35. Washer 
36. Cover 
37. Spring 
38. Protective casing 
39. Oil seal 
40. Mainshalt 
41. Speedometer drive 
42. Rear cover 
43. Speedometer pinion 
44. Shiit lever 
45. Gear wheel, 1st gear 
46. Needle bearing 
47. Reverse gear 
48. Bush 
49. Slide register 
50. Engaging sleeve and gear wheel 

for reve rs e gear 

51. Circlip 
52. Reverse gear shaft 
53. Needle bearing 
54. Gear wheel 
55. Gearbox housing 
56. Friction ri ng 
57. Synchronizing hub 
58. Engaging sl.eeve 
59. Circlip 
60. Synchronizing cone 
61. Needle bearing 
62. Drain plug 
63. Gear wheel 
64. Countershaft 
65. Roller bearing 
66. Ball bearing 
67. Oil seal 
68 . Cover 
69. Input shaft 

234 

.. 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 192021 22 2324 25 26 Tl 28 29 30 
I l 

\ 

l 1 i 

\ 
\ 

\ 
\ 

\ 

6463 62 61 6059 58 57 5655 54 53 52 51 5049 48 47 46 45 444342 41 40 39 

Illustration 4-8. Gearbox 
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1. Nut her 
2 Lock was 
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. Circl~p 
19. Circllp 
20. Circlip 
21. Stud 
22. Piston seal 

23. Piston . rod 
24 Connecllng II 

. turn bo . 
25. Non-re valve spnng 
26. Non-return 
27. Plug 

28 Key . 
29: Resilient nng 
30. Circlip. 
3l. Eccentn~ 
32. Piston pin 
33. Gasket 
36 Stud 

. ·f·ce nozzle 37. On I 

38. Seal 
39. Plug 
40. O-rin~ 
41. End plece 
42. Piston 
43. Washer 
44. Spring 
45. Retainer 
46. Spring 
47. Screw 
48. Screw 
49. Holder 
50. Spring 
5l. O-ring 
52. Plug 
53. Nut 
54. Piston 

57. O-ring 
58. Cylinder 
59. O-ring 
60. Plug 
61. Spring 

62. Ball body 
63. Non-return 
64 O-ring 
65· Pump body 
66: Pump plunger 
67. Was her 
68. Fine filter 
69. Seal 
70 Plug 
71: Data plate 

72. Screw and carrier 73. Planet gear 

74. Sun gear . member 
75. Clutch siiding 
76. Pre-filter 
77. Gasket 
78. Magnet 
79. Base plate 

80. Bol! . washer 
81. Resdlent 
84 Bush 
85: Thrust washer 
86. Oil thrower 

87. Circlip . I clutch 
88. Uni-directlona 

89. Stud. asher 
90. Resdlent w 

91. Nul d meter pinion 95. Spee o 
96. O-ring 
97. Bush 
99. Bolt 

100. Retainer 
101. Oil seal 

102. Stud ter driving 106. Speedome 
gear 
Output shaft 110. . g 

111. Ball beann 

112. Spacer . 
113. Rear caSl~g 
114. Ball beanng 
115. Oil seal 
116. Flange 
117. Washer 
118. Nut 

6 7 8 

75 

8B 

~ 

~~~11 ' w~ 
111 ~ \ 

102 

Illustra 10 t, n 4-C. 

115 

Overdrive 

VOLVO 
106128 



1. Oil seal 
2. Pump 
3. O-ring 
4. Pump body 
5. Gasket 
6. Thrust washer 
7. Snap ring 
8. Input shaft 
9. Thrust washer 

10. Hub 
11. Dise kit 
12. Snap ring 
13. Spring 
14. Ring 
15. Piston ring (rubber) 
16. Piston and reed 
17. Rubber ring 
18. Front clutch cylinder 
19. Front servo 
20. Servo strut 
21. Contaet pi n 
22. Brake band 

. 23. Th rust washer 
24. Thrust washer 
25. Snap ri ng 
26. Spring seat 
27. Spring 
28 . Snap ring 
29. Dise kit 
30. Piston ri ng 
31 . Piston 
32. Front drum 
33. Oil ring 
34. Rubber ring 
35. Needle bearing 
36. Key 
37. Reverse sun gear 
38. Needle th rust plate 
39. Oil rings 
40. Forward sun geer 
41. Oil ring 
42 . Centre beari ng 
43. Servo strut 
44. Brake band 
45. Needle thrust bearing 
46. Thrust plate 
47. Sno p ring 
48 . Free wheel 
49. Brace 
so. Planetary gear 
51. Thrust plate 
52. Gear 
53. Snap ring 
54. Driven shaft 
55. Wesher 
56. Oil r ing 
57. Seel ring 
58. Gearbox heusing 
59. Rea r servo 
60. Step shaft 
61. Nipple 
62. Plate 
63. Oil defleetor flange 
64. Balt 
65. Valve spindle 
66. Spring 
67. Valve 
68. Centrifugal governor 
69. Counter weight 
70. Speedometer gear 
71. Flange 

~-----
I 
I 
I 
I 
I 
I 
I 

54 

61 

57 58 59 60 

Illustration 4-0. Automatic transmission BW 35 



2 3 

1. Tubular sh af t 
2. Differential carrier bearing 
3. Bearing cap 
4. Shims 
5. Differential carrier 
6. Thrust washer 
7. Differential side gear 
8. Lack pin 
9. Differential pInIan 

10. Crown wheel 
11. Shafl 
12. Thrust washer 
13. Rear axle casi ng 
14. Flange 
15. Dust caver plate 
16. Oil slinger 
17. Oil seal 
18. Shims 
19. Front pinion bearing 
20. Pi nio n 
21. Rear pinion bearing 
22. Shims 

4 5 6 7 8 

22 21 20 19 18 

Illustration 4-E. Final drive 

9 10 11 

17 16 15 

12 

14 13 
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GROUP 50 

GENERAL 
rOO l S 

jj 
2742 

2918 

~ 
2809 

n 1\ 
2919 

A 
2920 

Fig . 5-1. Special 10015 

999 (SVO) 
2742 Holder for cable spring 
2809 Tool for pressing in pislon 
2917 Extraclor for brake pads 
2918 Tool for lurning pislon 
2919 Templale for piston 
2920 Nipple for tesling 
2971 Bleeder wrench . 

6---4-~ 

5---~-~,;JJ 

Fig. 5-2. lesting device 2741 

291 7 

2971 
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YSl,W 
l. Nipple plug 3. Enlarging nipple 5. Bleeder device 
2. Conneclion nipple 4. Hase 6. Pressure gauge 

Fig. 5-3. Wooden inser! for brake calipers 

A=26 mm (1") for fronl and 13 mm (Y2") for rear brake co li pers 

The special tools are preceded by 999 or SYO (e.g. 

9992742 or SYO 2742). 

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 brake caliper is made 

easier with the help of wooden inserts according to 

Fig.5-3. 

A hose connection (see 2, Fig . 5-4) is possibly required 

for removing the pistons in the cal1ipers. 

A bleeder unit of the type shown in Fig. 5-5 is used 

for ble.eding the system. A connection cover (see l, 

Fig. 5-4) is also required for connecting the unit to 

the brake fluid container. 

Fig. 5·4. Connections 

1. Connection 
(Can be obtained from Vo lvo Service Dept.) 

2. Connec1ion for brake coli per 

Fig. 5-5. Bleeder unil 

VOLVO 
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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 all four wheels through a hydraulic 

system. The other brake system, the parking brake, 

functions by means of a br.JKe lever and operafes both 

the rear wheels mechanically. 

Fig. 5-6 shows the arrangement of the footbrake 

system whi c~ has disc brakes all round. 

The hydraulic part has two separate circuits. The 

master ' cylinder (1) is of the tandem-type and each 

front wheel brake unit (13) has two pairs of cylinders 

entirely separated from each another. One of the 

circuits serves the lower cylinders of the front wheel 

brake units and the right rear wheel, whi le the other 

Vacuum _ Primary circuit 
pressure above 
34 kp/cm2 

(484 psi) 

_ 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 power brake cylinder (5) is directly influenced by 

the brake pedal, and with vacuum assistance from 

the induction manifold of the engine less pedal 

pressure is required for braking. 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 parking brake 

systems, see the re.spective Groups in question. 

- I \ 9/ S/ 11 10 
Secandary circuit, 
pressure above 
34 kp/cm2 

(484 psi) 

_ Secondary circuit, 
reduced pressure 

Fig. 5·6. Brake system 

1. Tandem master cylinder 
2. Brake fluid container 
3. Vacuum line 
4. Check valve 
5. Pawer brake cylinder 
6. Brake switch 
7. Warning lamp 
8. Rear brake caliper 

5:2 

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, 

(dauble 3·branch union ) 
18. Brake pipe 
19. Cover plote 



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 

generally on ly methylated spi rit is free from benzene. 

Brake fluid is an excellent but expensive cleaning 

agent. From most viewpoints, methylated spi rit is 

therefore the most suitable . 

. Petroi, white spirit, trichlorethylene or alcohol with 

benzene must not be used for cleaning as, like the 

slightest trace of mineraloil, they attack the rubber 

seals and cause them to swell out. For this reason, 

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 gloves. 

Final rinsing should take place in a cleaning agent 

free from impurities after 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 utmost 

importance that no alcoholic residue is left in the 

system when filled with brake fluid . Traces of alcohol 

in the brake fluid reduces its boiling point and can 

result in the formation of vapour which can affed 

brake functioning . 

After being cleaned and dried, the parts should be 

moistened with brake fluid, assembled and then the 

complete unit filled with brake fluid as soon as 

possible in order to prevent corrosion attacks from 

moisture in the air. This applies to parts which should 

be fitted immediately in the vehicle. To counteract 

corrosion on brake parts which are stored, or for any 

other reason are not covered by brake fluid, the 

plungers, cylinders and seals should be coated with a 

thin layer of lubricant called brake paste intended for 

this purpose. Under no conditions whatsoever must 

other types of grease or rustproofing oil be used. 

BRAKE FLUID 
Only first-class brake fluid, which is guaranteed by a 

well-known manufacturer to fulfil the requirements 

according to the standard SAE J 1703, should be used 

for the brake system. Brake fluid with designation 

DOT 3 or DOT 4 can al,so be used. Fluids which on ly 

fulfil the requirements according to SAE 70 R l, for 

example HD-quality and FS-VV-H 910 A, should not be 

used. Mixing of brake fluids produced by different 

firms should be avoided. 

When the container of the master cylinder is being 

filled , likewise with all work concerning connections, 

etc. the greatest cleanliness should be observed in 

order to prevent dirt from getting into the system. 

Only clean, unused brake f:uid should be filled. 

Brake fluid which is expelled during, for example, 

bleeding, may not be put back into the system. 

After use over a long period, it is normal that even 

first-class brake fluid gradually 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 lacks the 

normal feeling of a light lubricating film . Such brake 

fluid should be replaced by new fluid, and this should 

also be done when the master cylinder and wheet 

brake units are being overhauled. 

FAULT TRACING 
The following fault tracing procedure can be used, 

for example, after the discovery, following 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. 

l. Check that the level of the brake fluid reaches 

up to the "Max" mark on the container. Top up, 

if necessary. See under the heading "Brake Fluid". 

2. Remove inner and upper, also outer venting 

nipples at one of the front brake calipers and 

connect up the te.sting device 2741 shown in. 

Fig. 5-2. 

3. Depress the brake pedal several times to even out 

any partiai vacuum in the power brake cylinder 

and in this way disconnect it. Check that when free 

the brake pedal is about level with the clutch 

pedal. 

4. Apply and release the footbrake while reading, 

off the pressure gauges of the testing device. The 

pressure in both the circuits should be observed. 

At 100 kp/cm 2 (1422 psi), there must not be et 

difference in pressure of more than 3 kp/cm2 

(42.7 psi). 

5. With the help of a pedal jack apply the foot

brake to a hydraulic brake pressure of about 

100 kp/cm 2 (1422 psi). Check the lines and parts 

for damage and leakage. The pressure should re

main unchanged for at least 15 seconds. 

6. Remove the pedal jack. Depress the brake pedal 

and maintain this pressure. Start the engine. Here 

a noticeable lowering of the pedal should be felt 

when the power cylinder starts to operate. 
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7. Stop the engine after it has run at least 1 minute . 

With the help of the pedal jack apply a hydraulic 

pressure of 25 kp/cm 2 (356 psi). Wait a couple 

of minutes. The hydraulic pressure should not drop 

more than 5 kp/cm 2 (71 psi). 

8. Check the warning valve. Connect a hose to one 

of the venting nipples of the testing device and 

open the device. Switch on the ignition switch and 

check that the warning lamp lights when the park

ing brake is applied. 

Release the parking brake. With a pedal jack 

appl )" .the footbrake slowly. When the warning 

lal11P lights, check the pressure on the pressure 

gauge. The lamp should light at a pressure dif

ference of 5-15 kp/cm 2 (71-213 psi) between 

the circuits. 

Af ter the test, shut off the bleeder nipple and 

remove the pedal jack. Disconnect the electric 

cable and unscrew the warning valve switch so 

that the warning valve returns to its normal posi

tion. Screw in the electric switch to a tightening 

torque of 14-20 Nm (10-14 Ibft). Connect the 

electric cable. 

9. Check the brake valve of the secondary circuit 

by connecting the testing devices to the venting 

nipple on the left rear wheel brake unit and to 

the upper outer nipple on one of the front wheel 

FAULT TRACING SCHEME 

Test 

I I 
opera- Fault 

tion 

brake units. Apply the footbrake with the pedal 

jack to the incoming pressure according to the 

table bAlow. Read off the incoming pressure on the 

pressure gauge for the front wheel brake unit. 

Read off the outgoing pressure on the gauge 

which is connected to the rear wheel brake unit. 

From the point of view of leakage, the brake 

valve is not defective if the pressure remains 

unaitered for at least 15 seconds. 

Incoming press'ure 
kp/cm 2 (psi) 

30 
(427) 

50 100 
(711) (1422) 

Outgoing pressure 
kp/cm2 (psi) 

30 
(427) I 36--42 I 62--69 

(512--597) (882--981) 

10. Check the other brake valve in the same way by 

connecting it to right rear wheel brake unit and 

the inner 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 wheels can be 

rotated. The wheels should be free for half a se

cond after the pedal has been released. The test 

should be carried out with and without apartial 

vacuum in the power brake cylinder. 

Cause 
I 

Remedy 

3 I Pedal too low or too high I Faulty brake peda l or carpet I Adj ust 

4 Fading pressure Damaged brake line Rep lace the damaged line 

Blocked hose Replace hose 

Difference between circuits Leakag,e in one of the circuits See point 5 
gre,ater than 3 kp/cm2 

Faulty master cylinder Recondition master cylinder (42.7 ps i) 

5 The pressure drops Externai leakage Tighten connections and replace 
line or recondition leaking part 

Leaking brake valve Replace brake va lve 

Leaking seal in wheel 
li nder 

unit cy- Recondition wheel unit cylinder 

Leaking seal in master cylinder Recondition master cylinder 

6 The pedal does not go down Leaking vacuum line Replace vacuum line 

Blocked air fi lter or leaking seal Rep lace filter or seal 
for f ront press,ure p lunger in 
power cyLinder. 

Fau lty power cylinder Rep lace power cylinder 
completely 
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Test 

I 
opera-

tio n 

7 

8 . . 

9-10 

11 

Fault 

The pressure drops 
5 kp/cm2 (71 psi) 

more than 

The parking brake warning 
lamp does not light 

I 
Cause 

Leaking check valve 

Leaking seal for front pressure 
plunger in power cylinder 

Internai faul't in power cylinder 

Wrongly adjusted switch 
Faulty electrical parts 

Footbrake warning lamp does Faulty switch 
not light 

Warning lamp does not go out Pistons seize 
when pistons have returned to 
normal position 

Warning when pressure differ- Faulty warning valve 
ence is othe,r than 5-15 kp/cm2 

(71-213 psi) 

Faulty outgoing pressure 

A circuit fades 

The rear wheel brakes fade 

A wheel brake fades 

Faulty valve 

Blocked equalizing hole in 
master cylinder 

Parking brake cabl,e chafes 

Faultily adjusted parking brake 

Faulty brake valve 

Damaged brake line 

Blocked hose 

Worn sealing ring 

Remedy 

Remove and blow clean the 
valve and replace the seal ring. 
If insufficient, replace check 
valve 

Remove master cylinder and re
place seal 

Replace power cylinder comple
tely 

Adjust the switch 
Replace faulty parts 

Replace switch 

Replace warning valve 

Replace valve 

Replace brake valve 

Recondition the master cylinder 

Replace the cable 

Adjust the parking brake 

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 factor. It is 

essential, therefore, that any work carried out on 

the system should be done by qualified mechanics 

with the greatest care, likewise that a regular check 

is made according to the instructions given below. 

CHECKING BRAKE FLUID LEVEL 
When fi!li!1g the tank with fuel, check to make sure 

that the fluel level in the master cylinder container is 

not below the "Min" mark. This can be done without 

removing the cap. Every 10000 km (6000 miles) top

up, if necessary, to the "Max" container mark. 

A first-c1ass brake fluid which meets the require

ments according to SAE J 1703 should be used for 

topping-up. Brake fluid with designation DOT 3 or 

DOT 4 can also be used. Before removal, clean the cap 

of the container and observe maximum cleanliness 

when filling with fluid . Avoid spilling the brake fluid 

anto the paintwork as this can damage it. Check to 

make sure that the vent-hole in the cap is not blocked. 

CHECKING BRAKE PADS 
Every 10000 km (6000 miles) check the wear on the 

linings. The brake pads should be replaced when the 

Jinings are worn down to a thickness of about 3 mm 

5:6 

(1/8"). Under no circumstances must the linings be 

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 regular check on the brakes 

carried out by the driver as result of the driving 

done, the brakes should be checked every 10000 km 

(6000 miles) by a workshop mechanic. The footb rake 

should also be checked then to make sure that it func

tions satisfactorilYi if necessary, check with the help 

of proper testing equipment (see "Fault T racing" ). A 

check should also be made that there is no leakage 

and that the brake lines are not exposed to such 

damag1e that leakag!e can be expected. The parking 

brake should provide full braking power at the 3rd-

4th ratchet segment. If it does not do so, adjust the 

parking brake according to the instructions given on 

page 5: 33. 

OVERHAUL 
Every third year or 60000 km (36000 miles) the brake 

system sea Is and air filter for the power cylinder should 

be replaced. Where driving conditions are mostly 

dust y, the air filter should be replaced more often. 



GROUP 51 

WH EEL BRAKE U N IlS 
DESC RI PT ION 

CONSTRUCTION OF FRO NT 
WHEEL BRAKE UNITS 

Fig. 5-7 shows how the brake components are located 

at .t~e front wheels. The disc (3) is of east iron and is 

attached to the wheel hub with which it rotates. The 

disc is of the so-called "ventilated" type, that is, it has 

air ducts. This improves the cooling. The cover plate 

(4) proteets the disc from di rt. 

Mounted on the stub ax le is the front wheel caliper 

(2) which houses the wheel unit cylinders and brake 

pads. The front wheel brake caliper consists of a 

housing in two halves (6 and 7, Fig. 5-8) bolted to

gether and located on either side of the brake disc. 

Each half contains two cylinders and pistons. The 

upper cylinder is completely separated from the 

10wer one, but both upper and lower cylinder are 

each connected through channels to the corresponding 

cylinder in the other half. The function of the sealing 

rings (l) is partly to prevent brake fluid from oozing 

out and partly to return the pistons to the rest position 

after braking. Rubber dust covers (3) prevent dirt from 

entering. Each sealing ring has a square section and 

presses against the piston from the slightly oblique 

Fig. 5-7. Brake componen!s, front wheel 

l. Hub 3. Brake disc 
2. Fron! brake caliper 4. Cover pla!e 

6---___ 

4 

2 -----+~TTI 
u._ .. ~ 

Fig. 5·8. Front wheel brake caliper 

1. Sea lin g ring 7. Inner half 
2. Pis!on 8. Balt 
3. Rubber dust cover 9. Guide pin 
4. Channel 10. Inner bleeder nippie 
5. Upper bleeder nipple 11. Damping spring 
6. Outer half 12. Brake pad 

groove In the housing . The brake pads (12) are pro

vided with bonded facings and are held in position 

by means of guide pins (9). 

CONSTRUCTION OF REAR WHEEt UNITS 

(Footbrake component) 

Fig. 5-9 shows the location of the brake components 

on the rear wheels. The brake disc (2) is of east iron 

and is fixed to the drive sh af t with which it rotates. 

The cover plate (3) prevents dirt from reaching the 

disc. 

The rear whee l brake caliper is mounted to the rear 

axle casing with the help of a retainer. It houses the 

wheel unit cylinders and brake pads. It consists of a 

housing divided in two halves (2 and 8, 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 . 
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2 3 4 

Fig. 5-9. Brake componenls, rear whee/ 

l. Drive shall 3. Cover p/ale 
2. Brake disc 4. Rear brake ca/i per 

The sealing rings (5) have a square section and press 

against the piston from the slightly oblique groove 

in the housing. The function of the sealing rings is 

parNy to prevent brake fluid from oozing out and 

partly to return the pistons to the rest position after 

braking. The rubber dust covers (3) rrevent dirt from 

entering. The brake pads (9) are provided with bonded 

facings and are held in position by means of guide 

pins (11). 

Fig. 5-10. Rear brake caliper 

l. Balt 7. Bleeder nipple 
2. Outer hall 8. Inner hall 
3. Rubber dust cover 9. Brake pad 
4. Piston 10. Damping spring 
5. Sealing ring 11. Guide pin 
6. Channel 
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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 

master cyl inder, 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 secondary chamber. 

A warning valve is located between the master cylin

der and the brake lines for both the circuits. The 

valve is connected to the same warning lamp which 

indicates when the parking brake is applied . The lamp 

will light during brake application if there is too 

larg,e a pressure difference (about 10 kp/cm2 = 142 

psi) between the two brake circuits. 

When the pressure in the master cylinder rises as a 

re,sult of brake application, the pistons are displaced 

alld press the lining pads against the rotating friction 

surface of the brake disc, see Fig . 5-12. The pressure 

applied, and thus the braking effect, varies in propor

tion to the foot effort applied to the pedal. When 

the pistons are displaced, the sealing rings are ten-

t 

. Primary circuit, Secondory circuit, 
pressureless pressureless 

Fig . 5-11. Resl posilian 

l. Warning lamp 



sioned laterally. They remain In this state as long 

as the footbrake is applied. W hen the brake pedal 

is released, the pistons are relieved of hydraulic 

pressure. Since there is no residual hydraulic pressure 

in the system line, the tension in the sealing 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 linings and the brake 

disc. This means that, in the rest position, the brake 

linings are always at a certain distance from the 

brake disc regardless of wear, so that the wheel 

brakes are self-adjusting. 

Primary circuit, 
_ pressure obove 

34 kpjcm2 (484 psi ) 
Primary circuit, 
reduced pressure 

f 

Secondary circuit, 
_ pressure above 

34 kpjcm2 (484 psi ) 
_ Secondary circuil , 

reduced pressure 

Fig . 5-12. Brake applicalion 

Should leakage occur in one of the circuits, full 

braking effect is still obtained on both the front 

wheels and one rear wheel if pedal 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 kpfcm 2 (142 psi), the warning valve piston is 

pressed over to the side with less pressure and the 

warning lamp lights. The warning lamp will remain 

lighted until the leakage in the circuit concerned is 

repaired. 

_ Primary cir
culf, pressure 
above 34 kpj 
cm' (484 psi ) 

_ 
Primary cir~ 
cuil, reduced 
pressure 

Secondary 
circuit, 
pressureless 

Fig. 5-13. Brake applicalion, leakage in secondary circuil 
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REPAIR INSTRUCTIONS 
REPLACING BRAKE PADS 
The brake pads should be replaced when abou't 3 mm 

(1/8") of ,the Ilining thickness remains. On no account 

may the linings be worn down to below 1.5 mm (1/16"). 

l. Remove the hub caps and slacken the wheel nuts 

slightly. 

2. Jack up the vehicle and prop blocks under the 

rear axle and front jack attachments. Unscrew the 

wheel nuts and lift off the wheels. 

3. Tap ' o'ut the upper guide pin with a drift with dia

meter 2.5 mm (9/64"), see Fig. 5-14. Take out the 

tensioning spring . T ap out the lower guide pin . 

4. Pull out the pads wi1h tool 2917, see Fig . 5-15. 

If the used pads are to be re-fitted, mark ~hem to 

ensure they are restored 1"0 their original position . 

5. Carefully clean out the cavity in which the pads 

are located . Repl1ace any dust covers that are 

damaged. If dirt has penetrated into the cylinder 

due to a damaged cover, recondition the brake 

unit. Check the friction area of the brake disc. 

6. To provide room for the new brake pads, press 

the pistons into the cylinders. 

With tool 2809, the pistons can be pressed In 

evenly and without risk of damage according to 

Fig. 5~16. If carried out properly, this pressing in 

can be done with another tool more rapidly with 

the same results, but fauHy pressing in with a 

screwdriver can cause damage to the disc, rubber 

sea I and piston. Note that when pushing in the 

pistons, the fluid level will rise in the brake fluid 

container so that the fluid may spurt out. 

[)-- - --- -
-----1, I 

/~'j I 

~~=b 

Fig. 5·14. Removing guide pin 
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Fig. 5·15. Removing brake pads 

7. Concerns rear wheels brakes: Check to make sure 

the pistons are in the prope,r position to avoid 

brake squeal. The piston recess should incline 20° 

in relation to the lower guide area on the caliper. 

Check the position with template 2919, see 

Fig. 5-29. The tolerance is ±2°, that is, when the 

template is placed against the one recess, the 

distance to the othe'r (meas. A) may be max. l mm 

(0.039"). 

If necessary, adjust the location of the piston with 

tool 2918. To do this, move the tool into po

sition, see Fig. 5-30, press it against the piston 

and force out the shoes by screwing in the hand le. 

Turn the piston, release the tool and re-measure 

with the tempiate. 

8. Fit the new pads. Place one of the guide pins in 

position and tap it in with a hammer without help 

from a tool, see Fig. 5-18. 

Fig. 5·16. Pressing in piston 



YdM' 
Fig. 5_17 . Installing brake paas 

Note: The guide pin must not be knocked in with 

the drift which has a smaller diameter than the pin 

since the tensioning sleeve can then shear off the 

pin flange. Fit a new tensioning spring for the 

pads. Fit the other guide pin while pushing in the 

tensioning spring. Check that the pads can move. 

9. After replacing the necessary brake pads, depress 

the brake pedal several times to check that the 

movement is normaL Generally the system does 

not require bleeding after replacing the brake 

pads. 

10. Re-fit the wheels after cleaning the contact sur

faces and brake disc of sand, dirt, etc. Tighten the 

nu'ts sufficiently so thO't the wheels are securely 

held. Lower the vehicle and tighten finally the 

wheel nuts. Tighten each other nut a little at a time 

until all are finally tightened to a torque of 100-
140 Nm (70-100 IbH). Fit the hub caps. 

NOTE. The function and lifetime of the linings wi ll 

benefit if lengthy and hefty braking is avoided in 

the beginning. 

Fig. 5·18. Installing guide pin 

RECONDITIONING WHEEL BRAKE UNITS 
When working with the hydraulic system, observe the 

instructions under "Cleaning" and "Brake fluid", 

Group SO. 

Front brake calipers 
REMOVING 

l . Remove the hub caps and slacken the wheel nuts 

slightly. Temporarily plug the vent-hole in the brake 

fluid container cap to reduce possible leakage. 

2. Jack up the front end and prop 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. 

3. Remove the clip (S, Fig. S-19). Disconnect the con

nection (2) and the lower hose (4) from the 

bracket. Place the protective casing on the brake 

lines to prevent unnecessary leakage. Discon

nect the connection (6) for the upper hose from 

the brake. 

4. Unscrew the attaching bolts (S and 7, Fig. S-20) 

and remove the brake caliper, see Fig. S-21. 

DISASSEMBLlNG 
l. Remove the brake pads, see ops. 3 and 4 unde,r 

"Replacing brake pads". 

2. Remove the retaining rings for the rubber dust 

covers. Place a piece of wood, similar in shape 

to that shown in Fig. S-3, between the pistons 

Fig . 5·19. Installing front brake hoses 

l. Connection for the 5. Clip 
primary circuit 

2. Connection for the 
secondary ei rcu if .. 

3. Upper brake hose 
4. Lower brake hose 

6. Connection for lower 
whee l unit cylinder 

7. Connection for upper whee l 
uni! cylinder 
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Fig. 5·20. Fronl wheel brake uni! filled 

1. Fronl wheel brake caliper 
2. lower bleeder nipple 
3. Upper bleeder nipple 
4. Connedion for lower 

wheel unil cylinder 

5. Allaching boll 
6. Conneclion for upper 

wheel unil cylinder 
7. Allaching boll 

ond press them out ag,ainst the wood with the 

help of compressed air, see Fig . 5-22. The pistans 

can then be easily removed. Should any pis'ton be 

so stiff that more pressure is required, conned up 

an air line, see Figl. 5·28. Lever off the rubbN dust 

covers. 

3. Remove the sealing rings with the help of a blunt 

tool. Be careful not to damage the edge of the 

g,rooves. Unscrew the bleeder nipples and also 

the brake lines. 

Fig. 5·21. Removing fronl wheel brake caliper 
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Fig. 5·22. Removing pislons 

1. Wooden disc 

VOLVO 
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NOTE. 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 balts. 

INSPECTING 

Before inspecting clean all the parts according to the 

instructions given under "Cleaning", Group 50. Make 

sure that the channels are-dean. 

The sealing rings and rubber dust covers sh ou Id be 

rep laced whenever reconditioning takes place. If any 

of the cylinders 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 damaged or worn. 

Check also the brake disc, see under "Brake Disc" . 

ASSEMBLlNG 

l. Ca at the working surfaces of the pistans 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 diameter 

facing inwards. Make sure that the plungers are 

fitted in straight and are not scratch ed. 

4. Fit the rubber covers on the plunger and housing. 

Fit the lock rings, campare Fig. 5·28. 

5. Fit the brake pads, see ap. 8. under "Replacing 

brake pads". 

6. Fit the bleeder nipples and also the brake lines. 



Fig. 5·23. Installing seaJing ring 

INSTALLlNG 

VOLVO 
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1. Place the caliper in position. Check that the con

tact surfaces of the retainer are clean and not 

damaged. Check the location of the brake caliper 

in relation to the brake disc. Axial de,viation is 

checke,d by measuring with a feeler guag.e on both 

sides of the disc the distance between disc and 

ca/.iper support nib. The difference in measurement 

is max. 0.25 mm (0.010"). The caliper should be 

paralIei with the disc. This is checked by measur

ing the distance to the uppe,r and lower support 

nibs on the caliper. The location of the brake 

caliper can be adjusted with shims, which are 

available in thicknesses of 0.2 and 0.4 mm (0.008 

and 0.016"). Fit the attaching bolts after they have 

been coated with a couple of drops of Lock-tite, 

type AV. Check that the brake disc rotates eClsily 

in the brake pads. 

Fig. 5·24. Front brake caliper assembled 

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. Remove the plug for the vent

hole in the brake fluid container cover. 

3. Fit on the wheel after the contact surfaces have 

been cleaned of dirt, and then tighten the nuts 

sufficiently so that the wheel cannot 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 

100-140 Nm (70-100 Ibft). Fit the hub cap. 

4. Bleed the brake system, see Group 52. 

Rear wheel brake shoes 
REMOVING 

1. Remove the hub caps and siaeken the wheel nuts 

slightly. Temporarily block the vent-hole in the 

brake fluid container cap to reduce possible lea

kage. 

2. Jack up the front end and prop blocks under the 

rear axle. Remove the wheels. Release the parking 

brake. 

3. Disconnect the brake line (4, Fig. 5-25) at the con

nection to the caliper and fit a protective cover on 

the brake line. Remove the attaching bolts (2 and5, 

Fig. 5-25). Remove the brake caliper, see Fig. 5-26. 

2 

Fig. 5-25. Rear wheel brake uni! installed 

1. Bleeder nipple - 4. Brake line 
2. A11aching bol1 5. Attaching bol1 
3. Rear wheel brake caliper 
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Fi g . 5-26. Re moYing. rear wheel bra ke co li pe r 

DISASSEMBLING 

l . Remove the brakes pads, see ops. 3 and 4 under 

"Replacing brake pads". 

2. Remove the re,taining rings and the rubber dust 

covers. Place a wooden disc, see Fig . 5-3, between 

the p istons and press them out towards the disc 

with the hel p of an air line, see Fig. 5-27. The 

pistons can then be easily removed. Lever off the 

rubber covers. 

If any piston is so stiff that greater pressure is re

quired, connect up an air I'ine, see Fig. 5-28. If one 

of the pistons has been removed, the cylinder can 

be sealed with a rubber washer and 2809 (see 

Fig. 5-28). 

Fig. 5-27. RemoYing piston 
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Fi g . 5-28. Removing pisto n 

A=Rubber seal 

3. Remove the sealing rings with help of a blunt 

tool. Take care not to damage the ed ges of the 

grooves. Screw out the venting nipple. 

NOTE. Both halves of the brake caliper should not be 

separated. The reason for th is is, that assembling of 

these halves requires pressure testing equipment and 

special fluid fo r the screws. 

INSPECTING 

Before inspecting, clean the parts according to the 

instructions given under "Cleaning" Group 50. Pay 

particular attention to the cleaning of the channels. 

Sealing rings and rubber dust covers shou ld be re

placed 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. 

ASSEMBLING 

l. Coat the working surfaces of the pistons with 

brake fluid . 

2. Fit the new sealing rings in the cylinder, see 

Fig. 5-23. 

3. Check to make sure the pistons are in the proper 

position to avoid brake squeal. The piston recess 

should incline 20° in relation to the lower guide 

area on the caliper. Check the location with temp

late 2919, see Fig. 5-29. The tolerance is ±2°, 



SVD 2919 

· . 
Fig . 5·29. Checking location 

SVD 2918 

Fig. 5·30. Ad jusling localion 

Fig. 5·31. Rear brake caliper assembled 
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that is, when the temp late is placed against the one 

recess, the distance to the other (meas. A) may be 

max. l mm (0.039"). 

If necessary, adjust the loca·tion of the piston with 

tool 2918. To do this, move the tool into 

position see Fig. 5-30, press it against the piston 

and force out the shoes by screwing in the handle,. 

Turn the piston, release the tool and re-measure 

with the ~emplate. 

4. Fit and test the other piston in the same way as 

above. Place the new rubbe r dust covers on the 

piston and housing. Fit the new retaining rings. 

5. Fit the brake pads, see op. 8 unde r "Replacing the 

brake pads". 

6. Screw in the bleeder nipple. 

INSTALLlNG 

l . Place the cal iper in position. Check that t he con

tact surfaces of the retainer are clean and not 

damaged. Check the location of the brake caliper 

in relation to the brake disc when the drive shaft 

is at the outer position within the clearance limits. 

Axial deviation is checked by measuring with a 

feeler gauge on both sides of the disc the distance 

between disc and caliper support nib. The differ

ence in measurement is 0.25 mm (0.010"). The 

caliper should be paralIei with the disc. This is 

checked by measuring the distance to the upper 

and lowe r support nibs on the caliper. The brake 

caliper location can be adjusted with shims, which 

are avalilable in thicknesses between 0.6 and 1.8 

mm (0.024 and 0.072"). Coat the attaching bolts with 

a couple of drops of Locktite, type AV, and then fit 

them. 

2. Connect the brake line, see Fig. 5-25. 

Remove the plug for the vent-hole in the brake 

Huid container cover. 

3. Clean the wheel contact surfaces and disc before 

fitting on the wheel. Tighten the wheel nuts so 

much that the wheel cannot be moved. Lower the 

vehicle and tighten the wheel nuts finally. Tighten 

each other nut a little at a time until all are finally 

tightened to a torque of 100-140 Nm (70-100 

Ibft). Fit the hub cap. 

4. Bleed the fitted brake caliper, see Group 52. 
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Fig. 5-32. Checking run-oul 

BRAKE DISC 
The brake disc should be examined with regard to 

the friction surface run-out thickness_ 

Small marks on the friction surface or linings are of 

minor importance, but radial scratches reduce the 

braking effect and increase wear on the linings. The 

run-out must not exceed 0.1 mm (OJ104") for the front 

wheel brake.s and 0.15 mm (OJ106"} for the rear wheel 

brakes at the outer edge of the disc and is measured, 

for exampl1e, according to Fig. 5-32_ Check first that 

the wheel bearings are correctly adjusted and that 

S : 16 

the disc fits securely on the hub_ The th ickness is 

measured with, for example, amicrometer. It sh ou Id 

not vary more than 0.03 mm (0.0012") when the disc is 

rotated one turn, since this can cause avibrating 

brake pedal. 

If a fault is discovered during the above-mentioned 

inspection, the brake disc should be replaced. When 

doing this, the brake calipe r should first be removed . 

Then unscrew the lock bolts and lift off the brake 

disc, see Figs. 5-83. T ap on the inside of the disc with 

several light blows from a plastic hammer or similar 

tool. When fitting, check that the contact surface is 

clean. 

If, for a ny reason, a new brake disc is not available, 

the old one can be reconditioned by fine turning. 

Here accurate aligning of the disc is required and 

machining should be carried out on both sides. After 

the machining, the thickness of the disc must not be 

less than 22.8 mm (0.90") for the front wheel brakes 

and 8.4 mm (0.331 ") for the re·ar wheel brakes_ The sur

face irregularity sh ou Id be max. 3 fL measured on an 

arbitrary diameter and max. 5 fL measured radially. 

After the reconditioning, the disc must not have a run

out of more than 0.1 mm (0.004") and its thickness must 

not vary more than 0.03 mm (0.0012"). 
The brake disc must not have static imbalance greater 

than 200 gram mes. The balance can be rmproved by 

placing in the channels springs intended for this pur

pose. 



GROUP 52 

HYDRAULIC FOOTBRAKE SYSTEM 
DESCRIPTION 

MASTER CYLI NDER 
The master cylinder is of the tandem type. Its con· 

struction is shown in Fig. 5-33 and its function is as . . 
follows: 

-

Fig . 5-33. Master cylinder 

1. Equcrlizing hale 
2. Overflow hale 
3. Washer 
4. Piston seal 
5. Was her 
6. Pislon sea I 
7. Washer 
8. Circlip 
9. Primary pislon 

10. Washer 
11. Pislon seal 
12. Was her 
13. Thrusl washer 
14. Spring 
15. Screw 
16. Spring relainer 

Secondary cir· 
cuit, pressureles5 

17. SIa p screw 
18. Seal 
19. Piston seal 
20. Connedian for 

primary circuit 
21. Pislon sea I 
22. Secondary pislon 
23. Washer 
24. Pislon seal 
25. Connedian for 

secondary circuit 

26. Cylinder 
27. Spring 
28. Thrust washer 
29. Washer 

2 

Primary circuit, 
pressureless 

Fig . 5-34. Resl position 

and 2. Connedian for brake fluid conlainer 

Y8\!'? 

_ 
Secondary cir
cuit, pressureless 

_ Secondary circuit, 
high pressure --Primary ClfCUll, 

pressureless 

Primary circuit, 
high pressu,e 

Fig . 5·35. Normal brake applicalion 
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When the system is at rest (Fig . 5-34), the pistons are 

kept pressed back by the force of the springs. When 

fhe pistons are in this position, the connections be

tween ~he brake fluid 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 p iston rises. The 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 stopped 

by the end of the cylinder (Fig. 5-36). 

- Secondary cir
cuii pressureless -Primary circuit, 

pressureJess 
Primary circuit, 
high pressure 

Fig . 5-36. Brake application with leakage in 
the secondary circuit 
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--Secondary cir· 
cuit, pressureless 
Secondary circuit, 
high pressure -Primary circuit, 

pressureless 

Fig. 5·37. Brake 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 

leakage occurs in the primary circuit, the primary 

piston is moved and the brakes are applied 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 applied (Fig . 

5-37). 

WARNING VALVE 

A warning valve is connected between the brake 

lines from the master cylinder and the six-branch union 

for both brake circuits, Its function is to warn the driver 

when the pressure difference between the two brake 

5: 18 

987 
VOLVO 
102454 

Fig. S.3B. Warning valve 

l. Electrical connection 
2. Switch washer 
3. Switch housing 
4. Guide pin 
5. Connection, rear 

wheel brakes 
6. Connection, master 

cylinder 
7. End piece 

8. Sealing washer 
9. Spring 

lO. Connection, front 
wheel brakes 

1 L Thrust washer 
12. O ·ring 
13. Piston 
14. Housing 

Fig . 5·39. Normal position 
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circuilts exceeds about 10 kp/cm2 (142 psi). The valve 

construction is shown in Fig. 5-38 and it operates as 

follows: 

If there is no fault in the circuits and the brakes are 

applied, the hydraulic pressure on the pistons is 

largely the same on both sides (Fig. 5-39). But should, 

for example, the pressure in the secondary circuit be 

somewhat higher than in the primary circuit, this will 

try to displace the pistons to the right in the figure. 

This 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 kpm/cm2 (142 psi) that the pistons are pushed 

so far to the right that the guide pin (4) can be pres

sed downwards. When this happens, the switch 

washer (2) reaches the housing P) and current cuts 

in (Fig. 5-40). The guide pin is prevented from return

ing to its normal position until the fault has been 

rectified and the switch housing '(3) screwed out. 

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 34 kp/cm2 (484 psi) a reduction 

takes place in the va lve. The more powerful the 

pedal pressure, the greater will be the reduction and 

thereby the larger the difference between the hydraulic 

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 Fig . 5-41 and its function is 

the following. 

When the footbrake IS applied, the pressure from 

the master cylinder is transmitted via the connection 

(4, Fig. 5-41). The pressure then proceeds through the 

cylinder (5), the counterbore, past the valves (8) and 

(2) to cylinder (11) and then on through connection 

(10) to the rear wheel cylinders, see Fig . 5-42. The 

hydraulic pressure per unit surface is equal on the 

different parts of the piston (9), but since its pres

sure surface is larger in cylinder (11) than in cylinder 

(5), the force developea will move the piston to the 

right of the figure . However, this is counteracted by 

the pressure from the springs (6). 

When the hydraulic pressure approaches 34 kp/cm2 

(484 psi) the spring pressure is overcome and the 

piston (9) is moved to the right. By means of pres

sure from the smaller spring (3), the valve (2) shuts 

off the connection between the two cylinders and 

forms two separate systems, one for the front wheels 

and one for the rear wheels. 

With continued increase in pressure in the master 

cylinder and front wheel cylinders, the hydraulic force 

Fig. 5-41. Brake valve, conslruclion 

l . Va lve sea t 
2. Valve 
3. Valve spring 
4. Connection lo 

master cyl i nder 
5. Cylinder 
6. Spring 

7. Piston gaskel 
8. Equalizing va lve 
9. Piston 

10. Connection to rear 
w heel brake cylinders 

11. Cylinder 
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D Pressure below 34 kp/cm' (484 psi ) 

Fig. 5-42. Bra ke applicalian 

In cylinder (5) moves the piston to the left so that 

the valve rad comes up against its stop and opens 

the valve this causing the pressure in cylinder (11) to 

increase. Due to the larger pressure surface in this 

cylinder, the piston is moved to the right aga in and 

the valve c1oses. In this way, the piston assumes a 

position of balance and the outgoing 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 pedal is released, the pressure in the 

cylinder (4) falls. The piston (9) is moved to the 

right by spring (6). When the pressure on the rig ht

hand side of the va lve (2) falls 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 (6) presses the left piston back to its original 

position where the valve is held in the open position 

by mechanical means, see Fig. 5-41. The equalizing 

va lve {8) is fiNed with controi channels which ensure 

an even flow of pressure through the valve. 

D Reduced pressure 
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Pressure obove 34 kp/cm.2 
(484 psi) 

Fig. 5-43. Reducing action 
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REPAIR INSTRUCTIONS 

Fig . 5·44. Removing master cylinder 

MASTER CYLI N DER 

VOLVC 
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With regard to repair work on the hydraulic system, 

the instructions given under "Cleaning" and "Brake 

Fluid", Group 50, should be observed. When the mas

ter cylinder is removed, the brake pedal should not 

be depres.s'ed becau~e the resulting abnormal position 

for the parts of the power cylinder can cause damage. 

REMOVING 

1. Place a cover over the mudguard and rags under 

the master cylinder in order to avoid possible 

damage to the paintwork should the brake fluid 

spill over. 

Fig . 5·45. Removing container 
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Fi g . 5·46. Conto i ner pa rts 

1. Filler cap 4. Conlainer 
2. SIrainer 5. Rubber seal 
3. Rubber seal 

2. Remove the lines from the master cylinder and fit 

pla-stic plugs as the lines are disconnecled. 

3. Remove the two attaching nuts for the master 

cylinder and lift the cylinder forwards, see Fig. 

5-44. Empty out the brake fluid . 

DI SASSEM BLI NG 

l. Fix the flange of the master cylinder firmly in a 

vice, see Fig. 5-45. 

2. Place both hands under the container and pull it 

up from the rubber sea Is . 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 stop screw 



Fig. 5·48. Master cylinder disassembled 

1. Cylinder housing 4. Secondary piston 
2. Stop screw 5. Circlip 
3. Primary piston 6. Sealing ring 

3. Unscrew the stop screw (Fig. 5-47). Remove the 

circlip from the primary piston with the help of 

circlip pliers. Remove the pistons. 

INSPECTING 

Before inspecting, clean all the parts according to the 

instructions given under "Cleaning", Group 50. Exa

mine the inside of the cylinder carefully. If there are 

any scores or scratehes, the cylinder should be re

placed. Rust formation and similar damage 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 given. Follow, 

therefore, the instructions of the manufacturer. Clean 

the cylinder carefully after honing and check that 

the ho les 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 (0.942") and the diarne·ter of the 

piston may not be le,ss than 23.66 mm (0.931 "). Each 

time reconditioning is carried out, replace the primary 

piston (3, Fig. 5-48) and the seconda.ry piston (4, Fig. 

5-48) complete as weil as the stop screw (2) with 

washer and circlip (S), also the sealing ring (6). More

over, the rubber sea Is (Fig. 5-46) for the container 

should be replaced. 

2 3 l. 5 6 7 8 

~ 

Fig . 5-49. Secondary piston 

1. Spring 5. Washer 
2. Thrust was her 6. Piston 
3. Back-up ring 7. Piston seal 
4. Piston seal 8. Piston seal 

ASSEMBLlNG 
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1. Fit the brass washer (5, Fig,. 5-49) and the piston 

seal (4) on the secondary piston (6). Check to make 

sure that ~he seals are turned correctly, se·e Fig. 

5-49. 
2. Coat brake fluid on the cylinder and dip the 

piston and sea Is in brake fluid before fitting . Fit 

the back-up ring (3), the thrust washer (2) and the 

spring (1) on the secondory piston and fit the piston 

as shown in Fig. 5-50. Be care,ful when inseding ~he 

seals in the cylinder. 

3. Fit the wa~her (9, Fig. 5-51 )., the piston seal (lO), the 

plastic washer (11), the piston seal (12), and the 

washer (13) on ~he primary piston. Check that the 

seals are facing correctly, see· Fig·. 5-5l. 

4. Dip the piston and the seals in brake fluid and 

fit the piston in the cylinder, see Fig. 5-52. Press 

in the piston and fit the circlip (S, Fig. 5-48). 
5. Check that the hole for the stop screw is clear 

and fit the screw (2, Fig. 5-48) with a new sealing 

washer. The tightening torque is 5--8 Nm (3.6-

5.7 Ibft). 

6. Check the movement of the pistons and make 

sure that the through-flow holes are clear. The 

Fig . 5-50. Installing secondary piston 
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Fig . S-51. Primary Piston 

l. SleevB 8. Piston 
2. Spring 9. Was her 
3. Screw 10. Piston seal 

• 4. Thrust was her 11 . Plastic was her 
5. Back up ring 12. Piston sea I 
6. Piston seal 13. Washer 
7. Washe r 14. Circlip 
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equalizing hole is checked by pressing the pistons 

in about 1.0 mm (0.04") and by inserting a soft 

copper wire, diameter 0.7 mm (22 s.w.g .), down 

through the hole as shown in Fig . 5-53. If the 

equalizing hole is not clear, the master cylinder 

is generally wrongly assembled . 

7. Fit the rubber sea Is (3 and 5, Fig. 5-46). Fit the 

brake fluid container, see Fig . 5-45. Fill the con

tainer w ith brake fluid and bleed the cylinder. 

Place plastic plugs in the cylinder. Check to make 

sure that the vent-hole in the cap (l) is open 

and fit the strainer (2) and cap in position . 

INSTALLING 

l. Place the sealing ring (6, Fig . 5-49) on the master 

cylinder. Fit the cylinder in position and then the 

Fig . 5_52. Fitting primary piston 
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Fig . 5-53. Checking equalizing hole 

1. 0.7 mm (22 s.w.g.) soft wire 
A=Clea rance between washer and sea l 

washers together with the attaching nuts. The 

tightening torque for the nuls is 12-15 Nm (8.7-

10.8 Ibft). 

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. Bleed the entire brake system. 

Fig. 5·54. Master cylinder fitted 

l. Nut 5. Warning valve 
2. Bra ke fluid conta ine r 6. Elec. contact 
3. Master cylinder 7. Brake pipe , secondary 
4. Brake pipe, primary circuit 

circu it 



Fig . 5.55. Removing elec. contact 

WARNING VALVE 
NORMALlZING THE PISTONS 

YljlhW 

l . Disconnect the electric cable and screw out the 

warning switch (Fig . 5-55) so that the pistons 

return to normal position. 

2. Repair and blee,d the faulty hydra-ulic circuit. 

3. Screw in the warning switch and tighten it to a 

torque of 14-20 Nm (10-14 Ibft). Connect the 

e.lectric cable. 

REPLACING THE WARNING VALVE 

1. Disconnect all connections. Remove the attaching 

nut and then the valve . 

2. Install the new va lve in reverse order to removal. 

Fig. 5-56 shows the various connections. 

3. Bleed the brake system. 

1 
4 

Fig. 5·56. Warning valve installed 

1. Primary circuit, front whee ls 
2. Master cylinder primary circuit 
3. Master cylinder secondary ci rcuit 
4. Secondary circuit, front wheels 
5. Secondary circuit, rear wheels 
6. Primary circuit, rear wheels 

Fig. 5·57. Brake valves installed 

l. Lel1 brake va lve 6. Rig.ht brake va lve 
(secandary c ircuit) 7. From primary circuit 

2. Brake hose to lell 8. Brocket 
rear whee l 9. Fram the master cylinder 

3. Attaching screw secondary circuit 
4. Attoch i ng sc rew 
5. Brake hose to right 

rear wheel 

BRAKE VALVE 
CHECKING 

Concerning checking brake valve with testing device 

2741, see page 5: 4, point 9. The valve cannot be 

repaired. If faulty, is must be replaced. 

REPLACING 

Unscrew the brake valve and plug the brake pipe con

nection 0(10, Fig. 5-57). Slacke n the brake hose (4) a max. 

1/4 turn at the valve. Remove the attaching screw and 

unscrew the val:ve from the brake hose, see Fig. 5-58. 

Screw the new brake valve on to the brake hose with 

new packing, compare Fig. 5-58. Place the valve in 

position and check that the re is no tension in the hose. 

Fit the attaching screws and connect up the brake 

pipe. Tighten the connections. Bleed the brake system. 

Fig . 5·58. Removing brake valve 
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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 air. The 

purpose of this is to remove all brake fluid and dirt 

particles and should be carrie d out in connection with 

the complete reconditioning of the hydraulic system 

and a new fitting . 

When complete reconditioning is being carried out, 

the brake service unit (see Group 50) can suitably be 

connect; dO to the master cylinder and then the system 

emptied through ~he blee,der nipples. The system 

should therefore be flushed with spirit, 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. 

NOTE. With regard to requirements concerning the 

cleaning agent, see the general instructions, Group 50. 

Do not fill up with brake fluid which has been drain

ed from the system. 

REPLACING BRAKE LINES 

If leakage occurs, or if the brake lines have been 

exposed to such externai damage that leakage or 

constriction can result, the damaged lines shou ld be 

replaced according to the instructions given below. 

Fig . 5·59. 6·branch union 

l. Seeondary eireuit .from warning valve 
2. Seeondary eireuit, right front wheel 
3. Primary eireuit, r ight front whee l 
4. Primary circui1 warning va lve 
5. Primary eireuit, left front wheel 
6. Seeondary eireuit, left front wheel 

5: 24 

If the replacement concerns the front brake hoses, it 

should be carrie d out with the front wheels unioaded. 

l . To prevent unnecessary spilling of brake fluid, 

the existing filler cap on the master cylinder 

container should be temporarily replaced with 

one without a vent-ho le. 

2. Clean round the connections and remove the 

damaged 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 a pipe is not 

bent correctly, it should be adjusted manually 

before being fitted. 

Bending a pipe already connected often results 

in deformation at the connactions. The front brake 

hoses must on ly be fitted according to Fig. 5-19 

and always with the linkage arms unioaded. Do 

not forget the clips. 

4. Bleed the brake system according to the instruc

tions given below. Fit the filler cap with vent-hole 

on the conta/iner. 

BLEEDING HYDRAULIC SYSTEM 
A sign that there is air in the system IS that the 

brake pedal can be depressed witho ut any appreci

ab le resistance, or if it feels spongy. 

As soon as any part of the system has been removed, 

bleeding must be canied out. Air can also ente,r the 

system if there is too small a quantity of brake fluid 

in the container. If, for example, only one rear brake 

Fig. 5·60. Pedal travel 

A=approx. 152 mm (6") 



Fig. 5-61. Connecting bleeder unit 

caliper has been removed and very little brake fluid 

run out, as a rule it is only necessary to bleed the 

brake caliper. Otherwise bleed the entire system. 

When bleeding or other similar work is being carried 

out, no brake fluid must be permitted to get on to 

friction surfaces or linings. Do not spill any fluid on 

the paintwork as this may damage it. If the vehicle is 

to be placed on bi,ocks during the bleeding·, the rear 

endshould be somewhat higher than the front end. 

When filling with oil observe the following: The 

brake fluid must meet the requirements according to 

SAE J 1703. Brake fluid with designation DOT 3 or 

DOT 4 can also be used . Brake o il which has been 

bled out of the system must under no circumstances be 

put back into the bleeder unit or the co ntainer. 

Fig . 5-62. Bleeding diagram 

Fig . 5-63. Bleeding fro nt wheel brake uni t 

BLEEDING W ITH BLEEDER UN IT 

l . Check to make sure there is full return on the 

brake pedal and that ne·ither mats nor such like 

prevent full trave I (about 152 mm = 6") from being 

utilized during the bleeding. Depress the brake 

pedal several times to even out any underpressure 

in the power cylinder and in this way disconnect it. 

2. Remove the e.l,edric switch from the warning valve. 

3. Clean round the cap on the brake fluid container. 

If necessary fill the container with brake fluid up 

to the "Max." mark. 

4. Fit on the container a cap specia lly used when 

bleeding, see Fig. 5-61 . Connect the bleeder unit 

according to the instructions of the manufacturer. 

The working pressure is 2 kp/cm 2 (28.4 psi ). The 

type of bleeder unit which may be used is shown in 

Fig.5-5. 

5. Bleeding should take place in the order shown in 

Fig. 5-62. Note ,that the bleeder nipple should be 

opened max. half a turn in order to prevent air 

from sneaking in via the threads of the nipple. 

When blee.ding remove the protective cap and fit 

Fig . 5-64. Bleeding lell rea r wheel brake uni t 
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the bleeder too l 2740. See Figs. 5-63 and 5-64. 

Let the other end of the hose ha ng down inta a 

collecti ng vessel. Open the bleeder nipple. Close 

the nipple when brake fluid free from air bubb les 

flows out. Make sure there is no leakage between 

the nipple and the too I, as this can give rise to 

rise to misleading results. Refit the protective caps 

on the nipples. 

6. As a ru le it is sufficient to bleed each of the cir

cuits once. If the brake pedal can sti ll be depressed 

wi thout any resistance worth mentioning or if it 

feels spengy, repeat the bleeding. 

7. Remove the hose to the brake fluid container and 

release air to the unit. Remove the cap on the 

container. Blow elean the vent-hole in the standard 

cap and refit th.i s on the container. 

8. Fit the warn ing switch and tighten it to a torque 

of 14-20 Nm (10-15 IbH). Connect the electric 

cable. Check that the warning lamp lights only 

when the parking brake is applied. 

MECHANICAL BLEEDING 

1. Check to make sure there is full return on the 

brake pedal and that neither mats nor suchlike 

prevent full trave I {about 152 mm=6") from be ing 

utilized during the venting. Depress the brake 

pedalse,ve,ral times to even out any underpre~sure 

in the power cylinder and in this way disconnect it. 

2. Remove the electric switch from the warning valve. 

3. Clean round the cap on the brake fluid container. 

Blow elean the vent-hale in the cap. If neces

sary, fill the container 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. 

4. Required for the bleeding is a pla,s.tic hose which 

can be pre,sse,d on to and sealed round the bleeder 

nipple. The lower end of the hose should be 

Fi g . 5-65. Bleeding front wheel brakes 
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extended by means of a glass or plastic tube. Also 

required is a glass bottie filled with so much 

brake fluid that the opening of the pipe can be 

kept under the surface in order to prevent air 

from being sucked into the system. To turn the 

nipple use a 5/16" ring spanner. New brake fluid 

must be available so that the container can be 

gradually filled . The level must not go below the 

"Min." mark since this wou ld allow air to penet

rate into the system via the container. 

5. Bleeding, should be carried out in the order shown 

in Fig . 5-62 and as follnws : 

Remove the masking cap and fit the ring spanner 

and plastic hose on to the bleeder n,i pple. AI,low 

the opening of the pipe to hang down below the 

surface of the fluid in the glass bottle, see Fig. 

5-65. Open the bleeder nipple a-t the most half a 

turn. Slowly press the brake pedal down to the 

bottom. When the pedal reaches the bottom, 

pause a little and then quickly release the pedal. 

Repeat this procedure until brake flui d free from 

air bubbles flow,; out. Then press the pedal to the 

bottom and elose the bleeder nipple. 

Re-fit the protective caps on the nipples. 

6. As a rule it is sufficient to bleed each of the circuits 

once . If ,the brake pedal can still be depressed 

without any resistance worth mentioning or if it 

feels spongy, repeat the bl·eeding. 

7. Fill the container with brake fluid up to the "Max." 

mark. 

8. Fit the warning switch and tighten it to a torque 

of 14-20 Nm (10-15 Ibft). Connect the electric 

cable. Check that the warning lamp lights only 

when the parking brake is applied. 

ADJUSTING BRAKE LIGHT SWITCH 
Check the distance from the brass hub on the brake 

light switch to the brake pedal, see Fig. 5-66, when 

the brake pedal is released . The distance should be 

4±2 mm (0.16-0.08"). To adjust, slacken the screw for 

the bracket {12, Fig. 5-67). Remember to tighten the 

screw after adjustment. 

REPLACING BRAKE PEDAL 
l . Remove the panel under the dashboard. 

2. Remove the bracket (12, Fig. 5-67) for the brake 

light switch (11 ). Remove the split pin and bolt 

(13). Unhook the return spring (10) and the spring 

(16). Unscrew the nut for the bolt (7) and pull out 

the bolt. 

3. Lift out the pe,dal (18). 

4. Fit the new pedal bushes (9) and lubricate the 

bearing sleeves (8) with a light layer of ball -
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Fig . 5-66. Adjusting brake light switch 

A=2-6 mm (1/8" ) 

bearing grease. Fit the sleeve and the return 

spring. 

5. Place the pedal in position and fit the bolt (l) and 

nut. Hook on the springs. Fit the split pin bolt (13) 

and split pin_ 

6. Fit the bracket (12) and adjust the brake light 

switch (11), see under "Adjusting brake light 

switch"_ 

l . Re-install the panel. 

REPLACING BUSHES IN BRAKE 
PBDAL AND LEVER 
l. Remove the panel under the dashboard. 

2. Remove the bracket -( 12, Fig. 5-61) for the brake 

light switch. Remove the split pins and bolts (6-

13),. Unhook the return spring {lO) and the spring 

(16). Unscrew the nuts for the bolts (l-l) and 

remove the screws. 

3. Lift out the pedal (18) and the link arm (11). 

4. Press out the bearing sleeves (2-8) and the bush

es (3-9). 
5. elean the parts. If the bearing sleeves are worn, 

replace them. 

10 

g 
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7 

6 ----ii---=r;:L..............:"d 
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4 

11 
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'-J!l.l!-------- 17 
~-'--------- 18 

Fig. 5-67. Brake pedal suspension components 

1. Boll 10. Return spring 

2. Bearing sleeve 11. Brake light switch 

3. Bush 12. Brocket 

4. Nut 13. Split pin bolt 

5. Thrust rod 14. Link 
6. Spi it pi n bolt 15. Split pin boll 

7. Bolt 16. Spring 

8. Bearing sleeve 17. Link arm 

9. Bush 18. Brake pedal 

6. Press in the new bushes (3 and 9) and lubricate 

them with a light layer of ball-bearin~ grease. 

Fit the bearing sleeves (2 and 8) and the return 

spring (10). 
l . Place the link arm (11) in posi1tion and fit the screw 

(l) and the nut. Fit the split pin bolt (6) and the 

split pin. 
8. Place the pedal (18) in position and fit the bolt 

(l) and the nut. Hook on the return spring. Fit the 

split pin bolt (13) and the split pin. 

9. Fit the bracket (12) and adju~t the brake light 

switch (11), see under "Adjusting brake light 

switch". 

10. Re-insfall the panel. 
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GROUP 54 

AUXI LIARY BRAKE SYSTEM 
DESCRI PTION 

. . 

Fig . 5-68. Power cylinder 

1. Vaeuum inlet 9. Rear vaeuum ehamber 
2. Sealing ring 10. Retainer 
3. Frant vaeuum ehamber 11. Diaphragm 
4. Front thrust rad 12. Guide housing 
5. Retainer 13. Valve pistan seat 
6. Diaphragm 14. Sealing ring 
7. Sealing ring 15. Seal 
8. Guide sleeve 16. Guide 

POWER CYLINDER 
This is a mechanical tandem-type power-boost device 

located between the brake pedal and the master 

cylinder, see Fig. 5-6. Due to the power cylinder, which 

is assisted by vacuum from the engine induction mani

fold, less pedal p.ressure is required when braking. The 

construction as weil as the designation and location 

of the parts are shown in Fig. 5-68. The power cylinder 

functions as follows. 

17. Retainer 
18. Filler 
19. Sileneer 
20. Sea I i ng ri ng 
21. Cylinder 
22. Return spring 
23. End 
24. Reaetian dise 

25. Valve pistan 
26. Stop was her 
27. Washer 
28. Guide hausing 
29. Valve guide 
30. End 
31 . Valve plate 
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33. Va lve spring 
34. Return spring 
35. Rubber eover 
36. Washer 
37. Rear thrust rad 

32. Altae hing serew 

When the system is at rest, the parts of the power 

cylinder are in the position shown in Fig. 5-71. The 

thrust rod spring holds the thrust rod and the va lve 

piston flexibly 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 sea t in the guide housing, and this closes the air 

channel and opens the vacuum channel. Thus an 

Max. partiai vaeuum _ Atmospherie pressure 

Fig. 5-69. Rest position 
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Fig. 5-70. Full brake app!icalion 
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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

phragm 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 guide 

housing. This c10ses the connection between the front 

and rear side of the diaphragm. When the piston 

continues moving, its movements are transferred via 

the reaction disc and front thrust rod to the master 

cylinder. When the seat of the valve piston leaves the 

plate, the connection between the rear side and the 

centre of the valve section is opened. Air from atmos

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 housing, forwards. In this way, the force app

lied to the front thrust rod is increased. The parts of 

the power cylinder are in the position shown in Fig. 

5-70 when the pedal pressure provides maximum 

power effect. 

If the pedal pressure is less than that mentioned 

above, the same procedure takes place in the be

ginning. 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. 5-71. This 

causes the guide housing to be moved further for

wards than the valve piston and results in the seat of 

the piston re a ch ing the va lve sh utting off the mr 

supply. The pressure behind the diaphrag m remains 

constant and is thus unable to overcome the hydra u

lic counterpressure in the master cylinder. The mov

able parts of the power cylinder, therefore, remain in 

this position, and constant braking is obta ined as long 

as the same pressure is maintained on the brake 

pedal. 

If pressure on the pedal IS increased, the pressure 

of the valve piston on the reaction disc centre will 

be greater, this causing a certain displacement for

wards of the piston . When this happens, the valve 

leaves the seat of the piston, more air can flow 

in and greater brake application is obtained until the 

new equalizing position is attained. 

If the pressure on the pedal is reduced, the reactio n 

disc centre can be thrust out still further, 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 each 

other, equal pressure arises, the gu ide 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 shown in Fig . 5-71 and the new equaliz

ing position is reached. If the brake pedal is released 

fully, all the parts of the power cylinder are returned 

to the rest position and the brakes are released. 

Should any fault occur with the vacuum supply, brake 

application can still take place due to the fact that 

the power cylinder functions as an extended thrust rod. 

As no power effect is then obtained, greater pressure 

on the pedal is of course required. 

Max. partia! 
vacuum 

. Partia! 
vacuurn 

_ Atmospheric 
presS! Y63~~ 

Fig. 5-71. Partia! brake application 
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CHECK VALVE 

The check valve (Fig. 5-72) is placed on the line be

tween the engine intake manifold and the power brake 

cylinder. Its purpose is to prevent air from flowing 

back to the power brake cylinder. The valve only 

opens when there is alarger degree of vacuum at 

connection l than at connection 2. 

.. 

Fig. 5-72. Check valve 

1. Connection for intake 2. Connection for power 
manifold cylinder 

REPAIR INSTRUCTIONS 

REPLACING AIR CLEANER AND DAMPER 
FOR POWER CYLINDER 
REMOVING 

l. Remove the panel under the dashboard. 

2. Remove the fusing for the brake light. 

3. Remove the bracket (12, Fig. 5-67) 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 . 5-68). 

6. Remove the protective washer, see Fig . 5-73, from 

the cylinder. 

7. Remove the damper (l, Fig. 5-74) and the air 

cleaner (2). 

Fig . 5-73. Removing wosher 
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INSTALLlNG 

l . Fit the cleaner and the si lence r. The slots on the 

cleane r and damper should be displaced 180 0 

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. 5-67), and adjust the brake 

light switch (11), see under" AdjuS'ting brake light 

switch" on page 5 : 26. 

5. Fit the panel under the dashboard and the fusing . 

Fig . 5-74. Replacing cleaner and damper 

1. Damper 2. Air cleaner 



Fig. 5-75. Check valve inslalled 

REPLACING CHECK VALVE 
Remove the check valve, see Fig. 5-75, from the 

vacuum hose. Ensure that the new check valve func

tions properly. Fit the valve so that the arrows on 

the valve housing point away from the power cylinder. 

The vacuum hose connection should face downwards. 

21 

REPLACING POWER CYLINDER 
REMOVING 

l . Remove the master cylinder, see page 5: 20. 

Disconnect the vacuum hose from ~he power cy

linder. 

2. Disconnect the link arm (16, Fig . 5-67) from the 

brake pedal. Remove the bracket with clutch pe

dal stop from the cowl. 

3. Remove the 4 nuts securing the power cylinder to 

the cowl. 

4. Pull the power cylinder forwards and disconnect 

the fork from the link arm. 

INSTALLING 

l. Check that the rubber cover (35, Fig . 5-67) is 

pressed down properly at the protective washer 

for the cleaner. Secure the fork to the link arm. 

Push in the power cylinder so that the attaching 

bolts come into position. 

2. Place the resilient washers under the attaching 

nuts. Secure the cylinder. 

3. Fit the bracket for the clutch pedal. Secure the 

link arm to the brake pedal. 

4. Fit the vacuum hose. The connection for the 

vacuum hose should face downwards. 

5. Ble·ed the en,tire brake system. 
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GROUP 55 

PARK I N G BRAKE 
DESCRIPTION 

The construction of the parking brake is shown in Fig. 

S-76. The parking brake lever is mounted on the floar 

on the outside of the driving seat. The movement of 

the lever is transmitted via the shaft (4), lever and 

pull rad (sy to the puHey (6). From here the movemellt 

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 rad (17) on the brake shoes. The lower 

ends of the brake shoes are held pressed against the 

anchor balt (18) by the lower spring. The upper ends 

are iointed through the adiusting devices (lS) to which 

they are held pressed by the spring (14), which also 

locks the small serrated wheel of the adiusting screw. 

Due to this type ,of suspension, the brake shoes are 

self-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 parking brake is appJied, the lever and rad 

press the shoes against the brake drum. When the 

wheels or drive shaft attempt to turn the drum, the 

shoes accompany the rotation because of the frictian 

between lining and drum. Due to the "floating" sus-

\ 
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Fig . 5·76. Parking brake 

1. Inside support attaehmen! 12. 8rake drum 22. Pawl 
2. Rubber eover 13. Brake shoe 23. Ratehe! seg men! 
3. Lever (seeondary shoe) 24. Rlve! 
4. Shaft 14. Re!urn spring 25. Ou!side suppar! attaehmen! 
5. Pull rad 15. Adjus!ing deviee 26. Warning valve switch 
6. Pulley 16. Lever 27. Push rad 
7. Cable 17. Movable rad 28. Parking brake 
8. Rubber eover 18. Anehor bol! 29. Spring 
9. Fron! attaehmen! 19. Re!urn spring 30. Pus h buttan 

10. Cable sleeve 20. Rear attaehmen! 
11. Attaehmen! 21. Rubber eable guide 
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pension of the shoes, the primary shoe is thus pressed 

upwards and the secondary shoe downwards until the 

lower end moves towards the anchor bolt, see Fig . 

5-77. 
Due to the fact 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 be

tween the drum and the linings will assist in brake 

application . Also contributing to this is the retarding 

effect on the secondary shoe because of the primary 

shoe's endeavour to accompany the direction of rota-

-

tion of the drum. YI?h~fi' 

Fig. 5-71. Duo-servo principle 

RE PAI R I NSTRUCTIONS 

ADJUSTING PARKING BRAKE 
The parking, brake should give full effect at the third

fourth notch. If it does not do so, adjustment should 

be carried out. Here the wheel brake units are first 

adjusted and, if necessary, the cable. 

l. Apply the parking brake, rem ove the hub caps of 

the rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, prop blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the parking brake. 

3. Check that the brake pads are not stuck to the 

brake disc. To prevent the lever when adjusting 

from influencing the shoes and thus aive misled

ing resu lts, the spring tension acting on the lever 

should be reduced. This can be don e by fitting 

holder 2742 ('Fig. 8-81) 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 . 5-78. When the drum cannot be rotated 

easily, discontinue applying the shoes. Then turn 

the adjusting screw back 4-5 serrations. Check 

that shoes do not "drag" by rotating the drum 

in its normal direction of rotation . Very little 

dragging may be permitted. If, however, the 

dragging ,is more pronounced, the adjusting screw 

should be released a further 2-3 serrations. Con-

nect the cable to the lever and remove the holder 

2742. 

5. Repeat the adjusting procedure with the other 

rear wheel. 

6. Apply the parking brake lever and cheå that full 

braking effect is obtained on the 3rd-4th notch. 

If the parking brake can be applied still further, the 

Fig . 5·78. Adjusting the parking brake, rear wheel 
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Fig. 5-79. Adjusting device cable 

l. Balt 6. Locknut 
2. Pull rad 7. Pulley 
3. Locknut 8. Balt 
4. Spring 9. Wheel 
5. Adjusting nut 10. Coble 
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cable should be tensioned. This is done by loosen

ing the locknuts and screwing in the pulley or the 

clevis on the pull rad. After adjusting., tighten the 

locknuts. Check that there is approximately 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 100-140 Nm (70-100 

Ibft). Fit the hub caps. 

REPLACING CABLE 
REMOVING 

l. Apply the parking brake, 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. 

Rel'ease the parking broke. 

3. Remove the pUller (7, Fig. 5-79) or the clevis (4, 

Fig. 5-80). Remove the wheel (9) to get at the cable. 

4. Remove the rubber cover (8, Fig. 5-76) for the 

front attachment of the cable sleeve and the nut 

as weil 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. 
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Fig. 5-80. Broke components, right-hand drive 

l . Locknut 4. Clevis 
2. Adjusting nut 5. Sleeve 
3. Spring 6. Locknut 
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5. Place holder 2742 so that the return spring is held 

in position according to Fig . 5-81. Bend up the lock 

and remove the lock pin so that the cable releases 

from the lever. 

6. Remove the return spring with washers. Loosen 

the nut for the rear attachment of the cable 

sleeve. Lift the cable forwards after having loosen

ed both sides of the attachments. 

INSTALLlNG 

1. Adjust the brake shoes of the rear wheels. Check 

that the brake pads do not stick to the brake disc 

and adjust the drum so that its hole coincides 

with the serrations of the adjusting screw. Place 

a screwdriver between the serrations of the adjust

ing screw and apply the shoes by moving the 

Fig. 5-b . Installing spring too I 

1. Coble oltochment 7. Lock pin 
2. Wosher 8. Holder 2742 
3. Return spri ng 9. Nut 
4. Wosher 10. Lock wosher 
5. Lever 11. Coble sleeve 
6. Rubber cover 



Fig. 5-82. Inner sh af t support 

l. Spring was her 6. Rubber cover 
2. Attachmen! bol! 7. Floar 
3. Flo! washer 8. Suppor! pin 
4. Shaff 9. Bush 
5. Inner suppor! attachment 10. Lever 

screwdriver hand le upwards, see Fig. 5-78. 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 guides for the cable 

suspension. Place the cable in position in the rear 

attachment and tighten the nut. Fit the washers 

and return spring. Compress the spring with the 

help of the holder tool, see Fig. 5-81 . Oil the lock 

pin and fit it together with the cable on the lever. 

Fit the attachment and rubber cable guide on 

the frame member. 

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 rubber covers. 

5. Lubricate and fit the wheel, and pulley or the clevis 

on the pull rod.. Adjust so that the parking brake 

glives full effect a,t the 3rd-4th notch . 

6. Fit the wheels, see operation under "Adjusting the 

parking brake". 

REPLACING PARKING BRAKE LEVER 
OR RATCHH PAR,TS 
l. Jack up the rear end and prop blocks under the 

rear axle. 

2. Remove the split pin and stretch the cable so that 

the pull rod (5, Fig . 5-76) can be removed from 

the lever. 

3. Loosen the three attachments for the frame of the 

seat slide rails and lift the whole seat forwards. 

4. Remove the rubber covers, the ratchet segment 

Fig. 5-83. Removing the brake drum 

and the bearing. Pull the parking brake lever with 

shaft and lever forwards . 

5. Unscrew the button (30, Fig. 5-76) and remove the 

spring (29) from. the parking brake 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. 

5-76. Make sure that the rivet is firmly fixe d but 

does not obstruct the movement of the pawl. 

Lubricate the bushes with a thin coat of ball bear

ing grease. Do not forget to lock the pull rad 

and make sure thaI the rubber covers seal weil. 

REAR WHEEL BRAKE UNIT 
(pARKING BRAKE COMPONENT) 
DISASSEMBLlNG 

l. Apply the parking brake, remove the hub caps of 

the rear whee·ls and loosen the wheel nuts. 

2. Jack up the rear end, prop blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the parking brake. 

3. Screw loose the brake line (2, 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 (l and 3, Fig. 5-25). 

Lift out the ca liper, see Fig. 5-26. 

4. Remove the attaching bolts for the brake drum 

and lift off the drum, see Fig . 5-83. 

5. Remove both the return springs and the adjusting 

device. Lift forward the shoes, see Fig. 5-84. 

Manoeuvering the links will facilitate removal. 

INSPECTING 

First check that there is no oil leakage. If there is oil 

leakage, replace the sealing ring, see Group 46. Clean 

5: 35 



Fig. 5·84. Removing the brake shoes 

VOLVO 
106406 

all the parts except the brake linings. 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 b ra ke drum 

should be replaced if its frietion surface is concave, 

or if its out-of-round exceeds 0.2 mm (0.008"). Rust 

spats can, however, be polished off. Wipe the contaet 

surfaces on the backing plate. 

ASSEMBLlNG 

l. If new linings or drums are to be fitted, s lacken 

Fig. 5-85. Brake parts 

1. Lever 2. Guide pin 3. Anchor boll 4. Link 

7. Check that the brake pads move freely from the 

brake disc and adjust the parking brake, see opera

tion 4-6 under "Ad justing, the parking brake". 

8. Bleed the fitted brake caliper, see Group 52. 

9. Fit the w heel, see operation 7 under "Adjusting 

the parking brake. 

the pulley (7, Fig . 5-79) or the clevis (4, Fig . 5-80) '" 

to remove tension in the cable . 

2. Ca at the 6 guide lip s on the backing, p late as wei l 

as the lever joint and adjusting screw with heat

resistant g,raphite grease intended for this purpose. 

3. Check that the lever and anchor bolt parts are 

correetly fitted, see Fig . 5-85. Check that the 

washer (8, Fig. 5-86) and the spring '( 9) are in posi

tion in the primary shoe. Fit the brake shoes, 

see Fig . 5-84. 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. 5-86. 

4. Hook on the return springs. 

5. Fit the brake drum with attaching bolts. 

6. Place the brake caliper in position . Fit any shims 

and the attaching bolts (l and 3, Fig .. 5-25) after 

smearing the balts with a couple of drops of Lock

tite, type AV. 
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Fig . 5·86. Parking brake 

1. Rear brake shoe (s pring shoe) 5. Reiainer for brake shoe 
2. Upper reiurn spring 6. Anchor boll 
3. Adiusii ng device 7. Lever 
4. Front brake shoe 8. Washer 

(secondary shoe) 9. Spring 
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GROUP 60 

GENERAL 
TOOLS 

The specia l too ls are preceded by 999 or SYO (e.g . 9991801 or SYO 1801) 

.. 

D o il 
1801 2294 2699 2700 2701 2703 

2704 2713 2715 2722 5005 

Il A ] 
;~ 

] 
2726 2849 2904 2905 2967 2968 
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Fig . 6-1 . Tool5 for work on fronl axle 

999 (SVO) 
1801 Slandard handle 18X200 
2294 Press 1001, for removing ball joinls, tie-rad end 
2699 Press tool , for remov ing and installing ball joinls and 

rubber bushes , controi arms 
2700 Sleeve, fo r inslalling ball joint , lower controi arms 
2701 Sleeve, for remov ing and inslalling ball joinI, upper 

con"trol arms, and bush es in lower controi arm s, incl. 
installing ball jo int, lowe r controi arms 

2703 Drift, for installing ball joint, lower controi arms 
2704 Drifl, for installing ball joint , uppe r controi arms 
2713 Spanner (5/8") for upper controi arm shall boll, w heel 

adjustment 

999 (SVO) 
2715 Drill, for re moving and installing grease cap in hub 
2722 Puller, inne r ring, inner fro nt w heel bearing 
2726 Puller, front wheel hub 
2849 Puller, for pilman arm 
2904 Drift, for removi ng and installing bush in lower con tro i 

arms (diagonal tires) 
2905 Drill, for rem ovi ng and installing bush in lower controi 

arms (radial tires) 
2967 Gauge for lowe r ball joinI, type l 
2968 Gauge for lowe r ball jo int, lype 2 
5005 Drift, for installing oil seal in hub 

For removing and fitting front end complete engine 

lifting tools 2727, 2811 and 2821 are also used, see 

Fig. 6-14. 

With work on removed front end 0150 use 2520, 2560 

and 2868, see Fig . 6-2. 
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1801 
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2732 

2864 

® 

1819 2010 
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2734 2735 
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2279 

O 
2736 

Fig. 6-2. Tools fo r work with removed front axle 

999 (SVO) 
2520 Stand for f ixture 
2560 Fi xture 
2868 Press tool fo r spri ng 

hf ~ l 
2294 2481 2699 

{) l af 
2849 2860 2863 

5008 5007 2990 2995 2996 2997 4028 5003 

Fig. 6-3. Tools fo r work on steering gea r 
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999 (SVO) 999 (SVO) 
1801 
1819 
2010 
2279 
2294 
2481 
2699 

2732 
2734 
2735 
2736 
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Standard handle 18x 200 
Extractor for needle bearings 
Drift for installing upper sealing ring 
Puller fo r pulley 
Press tool for removing ball jo int, tie rad 
Sleeve for installing bearing sleeve 
Press tool, for removing and installing bushes in 
idler arm 
Drift for installing bearing ring 
Drift for removing bush , idler arm 
Drift for installing bush , idl e r arm 
Counterhold , for removing and installing bush, idler 
arm 

2849 
2860 
2863 
2864 
2990 
2995 
2996 
2997 
4028 
5003 
5007 
5008 

Puller, pitman arm 
Extractor for sealing ring 
Drift for installing sealing ring 
Test instrument 
Co nnection nipple fo r 2864 (r ight-hand steered vehicle) 
Drift fo r install ing needle bearing and sealing ring 
Driil fo r removing and installing needle bearing , pump 
Drift for installing sealing ring, pump 
Drift for installing lower sealing ring 
Extractor for steering w heel 
Connection nipple for 2864 
Co nnecti on nipple for 2864 



WHEEL ALlGNMENT 

WHEEL ANGLES 
For the vehicle to have good steering properties and 

a min imum of tyre wear, the front wheels must have 

certain pre-determined settings, generally known as 

the wheel angles. The wheel angles refer to the 

easter, camber, king pin inclination, toe-out and toe-in. 

CAstER 

(aster generally refers to the longitudinal inclination 

(forwards or backwards) of the king pin. As this ve

hicle does not have a king pin, the easter consists of 

the angle between a vertical line and a line through 

the centre of the ball joints (Fig . 6-4). 

easter has the effect of causing the wheels to run 

straight forwards thereby facilitating the steering. 

CAMBER 

eamber is the inclination of the wheel itself outwards 

or inwards. It is positive if the wheel is inclined out

wards (see e, Fig. 6-5) and negative if the wheel in

clines inwards. Faulty camber causes uneven tyre 

wear. 

Fig. 6-4. Caster 

A = Vertical line 
B = easter 
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VERTleAL LINE 

A 

Fig . 6-5. Camber and king pin inclil1atian 
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A = Vertical line e = eamber D = King pin inclinalion 

KING PIN INCLlNATION 

King pin inclination means the inclination of the king 

pin inwards. Since this ear does not have a king pin, 

the inclination is represented by an angle made be

tween a ve-rtical line and a line through the centre 

of the ball joints (D, Fig . 6-5). 

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 ear 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 . 6-6. 
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A 

B . , 
Fig. 6·6. Toe·out and toe·in 

TOE·IN 

The difference in the distances (A and B, Fig . 6-6) be

tween the wheels measured at hub height at the front 

and rear of the tyres is known as toe-in. The purpose 

of toe-in is to reduce tyre wear. 

PROC8DU~E BEFORE WHEEL ADJUSTING 
Wheel angles can be influenced by the factors listed 

below. Therefore, before measuring and adjusting any 

faults should be remedied . 

l . Check tyre pressure and wear. 

2. Play in front wheel bea rings. 

3. Play in ball joints or controi arm attachments. 

4. Broken springs. 

5. Abnormal (temporary) equipment or loading . 

Other factors which can influence the steering during 

driving without being revealed when measuring the 

wheel angles are : 

l. Wheel out-of-true more than 2.5 mm (O.l"). 

2. Poor shock absorbers. 

3. Faulty steering housing adjustment. 

4. Play in intermediate arm journalling or steering 

rod parts. 

MEASURING WHEEL AN GLES 

The wheel angles are measured with special measuring 

instruments of which there are many different types. 

No general description can, therefore, be given as to 

how measuring should be carried out except in the 

case of the steering geometry. The measuring principle 

is that camber is measured directly with the wheels 

poirrting straight forwards . Caster and king pin in

c1ination cannot be measured di rectly. Instead, the 

angular alteration which occurs when ,the wheel is 

turned from 20° outwards to 200 inwards is measured 

on the instrument. 

6:4 

Most types of modern wheel alignment meosuring In

struments require -that the whee l,s are locked with, for 

example, the help of a pedal jack. When measuring 

the 'toe-in, the so-called "wheel spreader" sho uld be 

applied at the front between the wheel s at a spring 

force of 100-120 N (22-32 Ib .). 

When measuring the wheel angles, follow the instruc

tians for the measuring instruments concerned. 

CHECKING WITH WHEEL ALlGNER 

The wheel aligner should be calibrated to the values 

-2 to +5 metre/k m and should be used as follows: 

Straighten up the ear so that the left whee ls are in a 

straight line with the wheel aligner when the ear is 

about 2 metres (6 ft. ) from the aligner. Let go of the 

steering wheel and drive slowly over the aligner (2- 4 

kmph =3 mph ). NOTE. The steering wheel must not be 

touched until the front wheels have passed ove'r the 

aligner. 

If the green lamp remains on, then the wheels are 

properly adjusted and they are in paralIeI. 

If any of the red lamps go on , at the same time as a 

buzzer emits a sound, then the fron.t wheels are In

correctly adjusted and should be seen to. 

CHECKING KING PIN INCLINATION 

The king pin inclination, which on this vehicle is 

represented by the inclination of the centre line of the 

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 TOE·OUT 

1. Place the vehicle front wheels on turntables and 

make sure that the wheels point straight forwards. 

Before the ear is placed on them, the lurntables 

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±10 . 

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 that 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 damaged. 



ADJUSTlNG WHEEL ANGLES 
NOTE. The fron:t wheel angles are always adjusted in 

the following order : 

l. Caster 

2. Camber 

3. Toe-in 

To save time and labour, easter and eamber should be 

adjusted at the same time, see under "Camber" below . 

. . 

CASTER 

The easter for eaeh wheel should be within a toleranee 

range of l ° to + 2°, that is, min l ° and max. 2° 

positive. The differenee between both sides should, 

however, not exceed l/2° . 

To adjust, slaeken the special balts at the upper eontroi 

arm shaft with tool 2713 {Fig. 6-7). Use one end 

of the tool for the front balt and the other for the rear 

balt. After the balts have been slocken ed several turns, 

the requisite number of shims can be either removed 

or added, whichever is the ease. Positive easter is 

obtained by either adding shims to the rear balt or 

removing shims at the front balt. 

The diagram in Fig . 8 shows the shim thieknesses re

quired for a eertain alteration in angle. Shims are 

stocked in thieknesses of 0.15-0.5-1.0-3.0 and 6.0 

mm (0.006---D.020---O.039---O.12 and 0.24"). The easter is 

altered to the same extent by either 

l. removing a shim at one of the balts, 

2. adding a shim to the other balt, 

3. moving over holf of the required shim thickness 

from one balt to the other. 

For proper easter, adjustment should be aeeording to 

alternative 3. 

After adjustment has been earried out, tighten the 

balts toa torque of 55-70 Nm (40-50 Ibft). 

CAMBER 

The eamber for eaeh wheel should be within a toler

anee range of 0° to + l/2°, that is, it should be min. 0° 

and max. l/2° positive. 

To adjust, slaeken the special balts at the upper eon

trol arm shaft several turns with tool 2713 (Fig. 6-6). 

Use one end of the tool for the front balt and the 

Fig . 6.7. Adjusting easter ond eomber 

A=Shims 
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other for the rear balt. Then either inerease or reduee 

the number of shims equally for both balts. More 

positive eamber is obtained by removing shims, and 

negative eamber by increasing the number of shims. 

The shim thiekness required for a eertain alteration in 

angle is shown in the diagram in Fig . 8. Shims are 

stocked in thieknesses of 0.15-0.5-1.0-3.0 and 6.0 mm 

(0.006---D.020---O.039---O.12 and 0.24"). The eamber is 

altered by removing or adding an equal number of 

shims at both the balts. 

After adjustment has been earried out, tighten the 

balts to a torque of 55-70 Nm (40-50 Ibft). 

To save time and labour adjust the easter and eamber 

at the same time by removing or adding shims for the 

eamber and altering the number of shims for the easter. 

If, for example, the eamber is inereased 0.6° and the 

easter 1/4°, first remove 2.5 mm (O.l") in shims at both 

the balts and move 0.3 mm (0.012") in shims from the 

front to the rear balt. 

ADJUSTING TOE·IN 

The toe-in should be 2-5 mm (1/8"). Ineorreet toe

in is adjusted by slackening the locknuts on the tie 

rad, after whieh the rad is turned in the required direc

tian. The distanee between the tyres at the front is 

reduced, that is to say, toe-in is inereased by turning 

the tie-rad in the normal direetian of rotation of the 

wheels. Tighten the loeknut after adjustment to a tor

que of 75-90 Nm (55-65Ibft) . 
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Fig . 6-9. Adjusting max. wheel lock 

ADJUSTlNG STEERING LIMITS 

Wheel turning is limited by stop bolts, at the pitman 

arm (Fig. 6-10) and at the relay arm. 

Adjusting is done as follows: 

1. Turn the left wheel for a left-hand turn as far as 

it goes. Check that the lock angle of the wheels 

is 40--42°. If it is not, then adjust to this value with 

the stop bolt (Fig . 6-10) at the pitman arm. 

Fig. 6_10. Stop bolt, max. wheel lock 

2. Repeat this procedure with the right wheel and the 

stop screw on the relay arm. 

NOTE. Check that the brake hoses are clear at full 

wheellock. 
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GROUP 62 

FRONT END 
DESCRI PTION 

.. 

Fig. 6-11. Front axla 

1. Upper ball joint 8. Lower contral arm 
2. Front a xle member 9. Lowe r controi arm bush 
3. Upper controi arm 10. Stabilizer 
4. Upper controi arm bush 11. Spring 
5. Steering knu ck le 12. Shock absorber 
6. Hub 13. Lower ball joint 
7. Rubber buffer 14. Stee ring arm 

6:R 
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The ve hicle has independent front whee l suspension. 

This means that there is no actual' front axle, this 

being replaced by a strong box-section front axle 

member. This member is bolted to the self-supporting 

body and the front wheel suspension and springs are 

fitted at the ends of the member. The construction is 

illustra~ed in Fig. 6-11 . 

The steering knuckle is pivoted on the upper and 

lower con'trol arms by means of ball jO'ints (l and 13), 

which are press'ed into conitroi arms. The controi arm 

shafts are carried in rubber bushes, which are jour

naned in the controi arm. (amber and easter are 

adjusted by means of shims between the upper controi 

arm shaft and its attachment in the front axle member 

( se~ Fig . 6-7). 

The front wheels are carried in taper roller bearings 

Fig. 6-11) . The front spring assembly consists of coil 

springs (11) inside which telescopic shock absorbers 

(12) a.re fitted. In order to increas'e its anti-rolling 

properties, the ear is equipped with a stabilizer (10), 

which is anchored partly to the lower controi arms (8) 

and partly to the body. 

Fig . 6.13. lower controi arm 

1. Washer 5. Was her 
2. Rubber ri ng 6. Controi arm shaft 
3. Spacer ring 7. Wa,her 
4. Bush 8. Nut 

22 

Fig. 6·12. Upper controi arm 
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REPAIR INSTRUCTIONS 

GENERAL 
The ball joints require no lubrication and are, the re

fore, not fitted with lubricating nipples. However, the 

rubber seals should be inspected every 20000 km (12000 

miles) and if necessary repfaced when adding grease. 

Th,e con~rol arm.s may only be straighte'ned to a minor 

extent and then only in a cold condition. If the old 

controi arm deviates to any great extent when compar

ed to a ne w .one, it should be re:pl·aced. 

No straightening whatsoever is permitted for stub 

axles and steering knuckles. 

The instructions given below indicate certain tighten

ing torques. Otherwise see the standard torque for 

the respective bolting in question. 

FRONT END COMPLETE 
REMOVING 

l. Install the lifting plate 2811 on the engine and 

also lifting tool 2727 together with the extension 

rod 2821, see Fig. 6-14. Raise the engine until the 

weight is taken off the front engine mounting . 

Temporarily block the vent-hole in the brake fluid 

container cover to reduce leakage. 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 2294 according to Fig. 6-15. 

4. Remove the stabilizer attaching bolts. 

5. Loosen the brake hoses from the bracket at the 

support member. 

Fig. 6-14. Tool for lifting engine 
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SYO 2294 
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Fig. 6·15. Removing stee ring rod 

6. Remove the lower nuts for the front engine mount

ings. 

7. Remove the front axle member attaching bolts, 

lower and remove the front end. 

Disassembling and assembling 
For work on a removed front e.nd fixture 2560 and 

stand 2520 can suitably be used. After the shock 

absorber has been removed, place tool 2866 according 

to Fig . 6-16. Compress the spring by screwing in the 

spindle until there is a clearance at ~he rubber buffer 

of the upper contral arm. 

Concerning o~her instructions, see under "Removing" 

and "Installing" for the various components. 

If the rubber buffer for the engine suspension travel 

limit is to to replaced, place the new one on the 

reverse side of the front ax le member as shown in 

Fig. 6-17. 

SVO 2868 

Bild 6·16. Compressing spring 



Fig . 6-17. Location of ru bber buffe r 

. -
INSTALLING 

l . Install the guide pins in the front holes for the front 

a xle member. 

2. Place a jack under the front end and raise the 

front end so that it comes into position. Fit rear 

bolts provided wi th p la stic plugs. Remove the guide 

pins and fit the front bolts (also those with p lastic 

plug ). 

3. Tighten the engine mounting bolts to a torque of 

21-25 Nm (15-18 Ibft). 

4. Install the attaching bolts for the stabilizer. Connect 

the brake hoses, see Fig. 5-19, Part 5. Carefull y 

check the location of the hoses and adjust if ne

cessary. 

5. Install the steering rods. 

6. Bleed the brakes according to the instructions in 

Part 5. Remove the temporary sea I from the brake 

fluid container cap. 

7. Install the wheels and wheel, nuts. Lower thevehicle 

and tighten the wheel nuts to a torque of 100-140 

Nm (70-100 Ibft). Fit the hub cap. Remove the 

lifting tool. 

SlUB AXLE 
REMOVING 

1. Remove the front brake caliper according to the 

instructions given in Part 5. 

2. Remove the grease cap with tool 2715, see Fig . 

6-17. Remove the split pin and castle nut. Pull off 

the hub with puller 2726, see Fig . 6-18. If necessary 

pull off the inner bearing from the stub axle tool 

2722, see 6-19. 

3. Remove the steering rod from the steering arm 

with tool 2294, see Fig. 6-15. 

4. SIaeken but do not remove the nuts for the ball 

joints, knock on the axle with a hammer until the 

bal,1 joint pins loosen. Raise the lower controi arm 

a little w ith the jack. Remove the nuts for the ball 

joints and then the stub ax le. 

Fig. 6-18. Removing front wheel hub 

EXAMINING BEARING COMPONENTS 

VOLVC 
103132 

Clean the hub and grease cap thoroughly. Make sure 

that all the old grease, even inside the hub, is re

moved. Compressed air can suitably be used for a 

comprehensive cleaning of the bearings. Then wash 

the bearing components in w hite sp i rit and aHow 

them to dry. Drying by means of compressed air 

sh ou Id be avoided since the air often contains water 

and d ust partides. Accessible bea ring components are 

dried with cotton or cloth rags (but not wa ste) . The 

bearing surfaces must be dry of dean ing fluid in o rder 

not to reduce the adhesion of the grease which is 

Fig . 6·19. Removing inner bearing 
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applied later. A new bearing taken directly from its 

packing container should not be cleaned. 

After the cleaning, inspect the parts. If the bearing 

races or rollers are damaged, rusted or are blued, 

replace the bearing. If the outer or inner ring is loose 

in its seating, try a new ring. The sealing rings should 

be replaced if they are worn or damaged. 

For lubrication of the whee l bearings, use only a 

high-class, durable grease for wheel bearings. Pack the 

bearings manually with as much grease as possible 

between the rolle r retaine rs and the inner race. Grease 

al,so on the outside of the rollers and container. The 

intermediate spaces in the hub between the outer 

and inner bearing should be filled with grease, see 

Groups 46 and 77. Beforebeing fitted, the wheel hub 

felt rings should be oiled generously with, for ex

ample, light engine oi/. 

Cleanliness of the bearings is of major importance for 

their lifetime. For this reason, do not let ungreased 

bea rings remain unprotected. O bserve the greatest 

cleanliness when fitti ng them. 

INSTALLlNG 

l . Place the inner bearing in position in the hub and 

press in the sealing washe r (l, Fig. 6-20) until it is 

against the outer ring bearing. Use drift 5005 and 

standard hand le 1801 . 

2. Place the stub a xle in position and tighten the ball 

joint nuts. If the ball joint twists, hold it firmly in 

1 2 

Fig. 6-20. Hub seal 

l. Sealing washer 2. Sealing ring 
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position with a screw Vice, see Fig. 6-24. Fit the 

steering onto the steering arm. 

3. Press the sealing ring (2, Fig . 6-20) on~o the stub 

axle without tool until it bottoms. It is important 

tha'tthe ring is notfitted oblique ly. 

4. Adjust the front wheel bearings by tightening the 

nut w ith a torque wrench to a torque of 70 Nm 

(50 Ibft) while the weel 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 sp lit 

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 

wi th tool 2715. 

6. Install the front whee l brake unit and wheel 

according to Part 5 "Installing front wheel brake 

unit". 

UPPER BALL JOINT 
CHECKING WEAR 

In principl,e this check can be made with the front end 

e ithe r jacked up or lowered . The upper controi arm, 

howeve,r, shou ld not be against the rubber stop. 

Check to see whether the ball joint has any radial 

clearance by bending up the wheel. If there is radial 

clearance, the upper ball joint should be replaced. 

Note. Do not mix up possible play in the wheel bear

ings with clearance in the ball joint. 

Axial clearance should not measured for the upper ball 

joint. 

REMOVING 

l . Remove the hub cap and slacken the wheel nut·s 

slightly. 

2. Jack up the front end of the vehicle under the 

fron t jack attachments. Remove the wheel. 

3. Slacken but do not remove the nut for the upper 

ball joint. T ap 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 brake hoses, see Fig. 6-21. 



Fig. 6-21. Removing upper ball joint 

4. Slack'en the nuts for the controi arm shaH a 1/2 turn. 

Lift up the con~rQol a,rm slightly and press out the 

ball joint with press tool 2699 and sleeve 2701, see 

Fig . 6-2l. 

INSTALLlNG 

l. Before installing the ball joint, check that the 

rubber seal is filled with grease. Bend the pin end 

over the slot (A, Fig. 6-22) and check that the 

g,re.ase forces i'ts way out. If necessary, top up with 

multipurpose grease. 

Fig. 6·22. Location of ball joint in upper controI arm 

Fig . 6-23. Installing upper ball joint 

2. Press the ba,11 joint into the controi arm with press 

tool 2699, sleeve 2701 and drift 2704, see Fig . 

6-23_ Make sure that the ball joint recess coin

cides with the longitudinal shaft of the con.troI arm 

(within ± 8°) eilther externally or internally (Fig. 

6-22) as the pin has maximum movement along this 

line. Should the ball joint be incorrectly fitted when 

being pre,ssed in, turn the tool 2699 half a turn 

and then press the ball joint into the correct 

position. The ball joint must not be loose in the 

controi arm. 

Fig . 6-24. Upper ball joint securely hel d by vice 
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Fig . 6-25. Lower ball joint, type l (with out spring) 

A=Max. 99.3 mm (3.91") 

3. Turn down the controi arm and tighten the nuts 

for the controi arm shaft. Tighten the ball joint 

against the stee'ring 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 ~he wheel nuts to a torque of Nm (70-

100 Ibft) . Fit the hub cap. 

LOWER BALL JOINT 
CHECKING WEAR 

There are two types of lower ball joints. Type 2 (Fig. 

6-26) has a built-in spring, while type l (Fig. 6-25) does 

not have such a spring. 

This tool is available for making a quick check on the 

lower ball joint in its operating position. The check 

6: 14 
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Fig. 6-26. Lower ball joint, type 2 (with spring) 

A=Max. 113 mm (4.5") 

Fig. 6-27. Approved ball joints 

1. 2967 for ball joint type l 
2968 for ball joint type 2 

A=Clearance 
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should be made with normal load on the wheels, that 

is, wi1th the vehicle standing on the ground, or a plat

form or similar. The wheels should point straight for

wards. The tool cannot be used when jacking with a 

jack or hoist, which off-Ioads the ball joint. The check 

is carried out as follows: 

Place the gauge over the ball joint. If the gauge (see 

Fig. 6-27) can be fitted over the ball joint, then the 

joint can be approved. If the length of the ball joint 

is greater than the tool span (see Fig. 6-28), the ball 

joint should be replaced. 

REMOVING 

1. Remove the hub cap and slacken the wheel nuts 

slightly. 

2. Jack up the vehicle under the front jack attach

ments. T ake off the wheel. 

Disconnect the steering rod from the steering arm 

with tool 2294, see Fig. 6-15, and remove the brake 

lines from the stabilizer bolt. 

Fig. 6·28. Worn ball joints 
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Fig . 6-29. Removing lower ball joint 

3. Slacke n the nuts for the upper and lower ball 

joints, but do not rem ove them. Tap with a ham

mer until the ball joints loosen from the axle. 

Raise 1he lower controi arm with the jack. Remove 

the nuts. 

4. Remove the steering knuckle with hub and the 

front wheel brake unit, and place them on a 

stand or similar. 

5. Pre~s the ball, joint out of the lower controi arm 

with press tool 2699 and sleeve 2700, see Fig . 6-29. 

Fig. 6_30. Installing lower ball join! 
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INSTALLlNG 

l. Check that the rubber seal is filled with grease by 

breaking the pin to the side so that grease is for

ced out. If this does not happen, then fill the seal 

with grease. Before fitting, remove any grease 

that has squeezed out on to the ball pin taper. 

2. Press the ball joints in the controi arm with too Is 

2699+2701 +2703, see Fig . 6-30. If the ball joint 

is fitted at a slant turn the tool 180 0 and press 

the ball joint in correctly. The joint must not be 

loose in the controi arm. 

3. Install the steering knuckle and tighten the nuts of 

the upper and lower ball joints. If the pins rotate, 

fix fhem securely wil1ha screw vice . 

4. Fit the steering rod and lower the jack in order 

to take the load off the control, arms. Point the 

wheels straight forwards and fasten the brake 

hoses to the stabilizer bolt. 

5. Install the wheel and wheel nuts. Lower the ve

hicle and tighten the wheel nuts to a torque of 

100-140 Nm (70-100 Ibft). Fit the hub cap. 

UPPER CONTROL ARM 
The bushes in the upper controi arm 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 

1. Remove the hub cap and slacken the wheel nuts 

slightly. 

2. Jack up the front end of the vehicle under the 

front jack attachments. Remove the wheel. 

3. Slacken but do not remove the nut for the upper 

ball joint. Knock with a hammer on the steering 

knuckle round the ball joint pin until it .Ioosens 

from the axle. Remove the nut and suspend the 

upper end of the knuckle with a wire to avoid 

straining the brake hoses, see Fig. 6-21 . 

4. Remove the bolts for the controi arm shaft with 

tool2713, see Fig. 6-7. 

NOTE. Take care of the shims. Lift off the controi 

arm. 

INSTALLlNG 

NOTE. The controi arm sh af t is fixe d with a special bolt 

containing a nylon plug. 

1. Place the controi arm in position and fit the bolts 

by hand. Install the shims in the position they occu~ 

pied previously. Tighten the bolts with tool 2713. 

Tighten the nuts for the controi arm shaft to a 

torque of 55-62 Nm (40- 45 Ibft). 
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2. Install the upper ball joint in the steering knuck le 

and tig hten the nut. 

3. Install the wheel a nd wheel nuts. Lower the ve hicle 

and tighten the wheel nuts to a torque of 100-

140 Nm (70-100 Ibft). Fit the hub cap. 

LOWER CONTROL ARM 
REMOVING 

l. Remove the hub cap and loosen the wheel nuts a 

couple åf turns. 

2. Jack up the veh icle at the front jack attachments. 

Remove the wheel. 

3. Remove the sh ock absorber, see Part 7, "Remov

ing shock ahsorher". 

4. Disconnect the steering rod from the steering arm 

with tool 2294, see Fig. 6-15. Loosen the clamp for 

the brake hoses. Remove the bolt for the stabilizer. 

5. Place the jack under the lower controi arm. Slocken 

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 similar. 

6. lower the jack and remove the spring. 

7. T ake off the nut and rem ove ,the controi arm shaft. 

Turn the relay arm with the tie rod so that the 

controi arm shaft is free and thus can be removed. 

Take off the controi arm. 
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Fig. 6-31. Removing rubber bush, lower controI arm 

A=2904 for bushes intended fo r diagonal tyres and 
2905 for radial tyres 

Fig . 6-32. Bushes for radial tyres 

REPLACING BUSHES 

VOLVO 
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Note that there are special bushes intended for radial 

tyres. When about to replace the bushes, bear in mind 

if the vehicle is fitted with radial or diagonal tyres. 

l. Tension the press tool 2699 in the vice . Remove the 

washer (l, Fig . 6-13), the rubber ring (2) and the 

spacing ring (3). Press the bushes out with counfer

hold 270l. Use drift 2904 for bushes where diago

nal tyres are fitted and 2905 for radial tyres. The 

tools are placed as show n in Fig . 6-31. The bushes 

are, of course, pressed out in the direction to

wards their flanges. 

2. P,re'ss in the bushe's with ~he controi arm and dr.ift(A, 

Fig . 6-31) facing in the opposite direction. 

Note . Both the bushes should be faced with the flange 

towards the rear in the vehicle, see Fig . 6-13. If it con

cerns a bush for radial tyres, its recess must also be 

turned downwards at right angles to the longitudinal 

direction of ,the controi arm, see Fig. 6-32. 

INSTALlING 

l . Supplement the controi arm with a spacer ring (3, 

Fig .. 6-13), rubber ring (2) and washers (l, 5 and 7). 

Place the controi arm in position and fit the· controi 

arm shaft (6). Hold the controi arm roughly hori

zon'tal and tighten the nut (8) to a torque of 140-

180 Nm (100-l30 Ibft). 

2. Install the spring. Raise the jack and fit the steering 

knuckle. Tighten the nuts for the ball joints. If the 

pins rota te, hold them securely with a vice. 

3. Install the shock absorber according to the instruc

tions given in Part 7. 

4. Install the wheel and wheel nuts. lower the vehicle 

and tighten the wheel nuts to a torque of 100-

140 Nm (70-100 Ibft). Fit .the hub cap. 
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STEERING GEAR 
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Fig. 6·33. Steering gear 

1. Steering knuekle 7. Steering eolumn 
2. Relay arm 8. Steering rod, left 
3. Container, power steering 9. Pitman arm 
4. Pump 10. Ball joint 
5. Steering housing 11. Tie rod 
6. Rubber eoupling 12. Steering rod, right 

Fig. 6·34. Steering calumn jaurnalling 

1. Rubber eoupling 
2. Universal joint 
3. Lower bearing 
4. Lower attaehment 
5. Safety meehanism 

GENERAL 
The design of the steering gear is shown in Fig . 6-33. 

Steering wheel movement is transmitted to the wheels 

via the steering eolumn (7), ~he steering box (S), the 

pi,tman arm (9), the -tie rod (11), the steering rods (8 and 

(12) and the steering knuekles (l). Steering power is 

boosted by the power meehanism. 

Steering column journalling 

The upper and lower seetions of the steering eolumn 

are linked by means of a universal joint {2, Fig. 6-34). 

The lower section is mounted to the steering housing 

6. Steering eolumn jacket 
7. Upper attaehment 
8. Steering wheel lock 
9. Steering eolumn 

10,. Upper bearing 

via flanging eonsisting of among other things a rubber 

dise. In the event of frontal eollision eausing eompres

sion of the front end, the lower steering eolumn see

tion has every possibility of giving way ,th-usI e,liminating 

the risk of the steering wheel being foreed baekwards 

and upwards inside the ear. AIso eontributing to this 

is a linking unit eonsisting of a clamp sleeve on the 

upper part of the steering wheel eolumn, whieh permits 

Q)~ia' l eompres'sion undelr powerfuli impa,et. 

The upper section of the steering wheel eolumn is 

journalled in a eolumn tube by means of two ball 

bearings. The steering eolumn tube is fixed to and 

supported by the body via rubber bus hes. 
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Steering wheellock 

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 on ly take place when it is 

in position "O", releases a catch and lock pin (A) is 

pressed forwards by a spring. When ~he steering 

wheel is turned, so that a slot coincides wirth the lock 

pin, the lock pin enters the slo~ and locks the steering 

column so that the front wheels cannot be turned. 

When the ignition key is inserted and switch ed 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 ignition 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 single unit. 

The steering wheel lock is 'llounted to the column by 

means of two shear-off bolts, and to the dashboard 

with two screws. 

3 

Fig. 6-35. Steering wheel lock 

1. Steering column 5. Contact 
2. Lock sleeve 6. Lock pin 
3. Steering column jacket 7. Af1achment 
4. Steering wheel lock 
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Fig. 6·36. Relay arm journalling 

l. Relay arm 5. Sleeve 
2. Brocket 6. Sleeve 
3. Rubber bush 7. Washer 
4. Bearing pin 

STEERING RODS AND RElAY ARM 
The ball joints of the steering rod are plastic-lined, 

and this makes maintenance lubrication unnecessary. 

The tie rod (11, Fig . 6-33) has replaceable ball joints 

(tie-ro d ends.) while 'the ball joints of the steerring rods 

(8 and 12) are made. in one piece with the rod. 

The relay arm (Fig. 6-36) is journalled by means of a 

bush on a pin in the bracket. The bush consists of three 

parts, a rubber bush with an outer sleeve of plate and 

an inner one comprising a spacer sleeve. The outer 

sleeve has a press-fit in the relay arm hole. When the 

relay arm is turned, there is movement between the 

outer sleeve and rubber bush, the space between 

which has been lubricated for life. The journalling is, 

in other words, "lubriwted for life". 

POWER STEERING 
This vehicle is fitted with the ZF recirculating ball and 

nur type power steering. The main components of the 

power steering system are the steering gear, power 

pump and oil container with filter. These are connect

ed to the various oillines, see Fig. 6-37. 

The number of steering wheel turns from lock to lock 

is 3.7. 



Power steering gear 

CON,STRUCTlON 

Fig. 6·37. 

1. Power pump 
2. Delivery oil line 
3. Pump ,udion line 

The s.teering gear is of the worm and roller type. In 

addition to the mechanical section, the power cylin

der and controi valves are built into the steering hous

ing . The lower part of the steering housing (l, Fig. 6-39) 

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 which meshes with the tooth segment of the 

sector shaft 1(20). 

The axial movement of the piston which determines 

the direction the wheel turns, is obtained via the worm 

(5) and the recirculating balls. The recirculating balls 

(4) are located in radial grooves and form the thread 

for the worm. Movement of the worm comes from the 

steering column at the steering spindle (16) and the 

torsion bar (17) secured in the spindie. The worm is 

journalled in the upper section of the steering housing 

partly by means of an axial thrust needle bearing and 

partly by means of a taper ball bearing. Lowted in 

the upper part of the worm are the controi valves (9 

and 10) : they are drawn out in the figures. These 

Power ,teering 

4. Oil container with filter 
5. Return oil line 
6. Steering {,ou,ing 

valves are influenced bytwo pins in the lower end of 

the steering spindle (16). 

The inner race of the taper ball bearing also is an 

outer race for the double needle- bearings of the 

steering spindie. 

Fig. 6·38. Steering housing 
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Fig. 6-39. Function, neutral position 

l. Steering housing 7. Return groove 14. Salety valve 
2. Piston 8. Intake port 15. Regulating valve 
3. Recirculation pipe, 9. Valve pi ston 16. Stee ring spindle 

ball nut 10. Valve pi sto n 17. Torsio n bar 
4. Balls 11. Intake port 18. Radial groove 
5. Worm 12. Power pump 19. Radial groove 
6. Retu rn groove 13. Oil container 20. Sedor shaft 

The sector shaft (20) is journalled in the steering hous

ing and side cover by means of needle bearings, see 

Fig. 6-35. Sealing between the valve housing and the 

upper section of the housing as weil as between the 

intermediate piece and worm is catered for by O-rings 

and plastic rings. 

The steering gear reduction ratio is 15.7 : l. 
The construction of the stee ring gear differs with re

gard to a left-hand steered and a right-hand steered 

vehicle in 1he matter of the location of the sector shaft 

and the worm thread . Fig. 6-37 shows the steer

ing gear for left-hand steering while Figs. 6-39--6-41 

shows that for righ,t-hand steering. The following de

scription of the function appties to both . 

FUNCTION 

The location of ~he valve pistons as weil as that of 

the oil floware shown schematically in Figs. 6-39, 

6-40 and 6-41. In o rde r to illustrate mo re clearly how 
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the valve pistons are connected to the part of the hous

ing where the power piston operates, a cross-section 

has been made through the valve pistons in addition 

to longitudinal sedion. Moreover, extra channels have 

been drawn to lin k 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 valve pistons return to the 

neutral position unde r the infl.uence of the torsion rod. 

When the steering wheel is turned to the right (see 

Fig . 6-41 ), the piston (2) is screwed to the right in the 

figure . The valve piston (10) is moved to the right 

and permits oil under pressure to pass to the radial 

groove (18) of the valve housing and from there to 

the left side of the cylinder. Oil under pressure also 

f10ws to the return groove (7) which, however, is 

c10sed so that the oil pressure on the left side of the 

operating piston (2) rises and facilitates turning of the 

sedor shaft. Oil at the right side of the cylinder is 

p ressed by t he piston via the radial groove (19) 
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Fig. 6·40. Principle of function, lefl·hond turn 

through the return groove (6) of the valve piston (10) 

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 position 

(Fig. 6-39) the valve pistons (9 and 10) are so adjusted 

that oil can pass the intake ports (8 and 11) and flow 

on to the radial grooves (18 and 19) in the valve hous

ing. From here the oil is led partly to both sides of the 

piston (2) through the radial grooves (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 valve pistons. 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. 

6-40) movement is transmitted via the steering spindle 

(16) and the torsion bar (17) to the warm (S), so that 

the piston (2) is screwed to the left in the figure (down

wards in the vehicle). Since the torsion rod is resilient, 

the steering spindle will be turned in relation to the 

worm and thus influence the valvesplaced in the 

worm. The grenter the turning movement, the greater 

will be the valve displacement. One of the valve pis

tons (9) is then displaced to the right and opens the 

intake port (8) wider, while at the same time the other 

valve piston (10) is displaced to the left and closes the 

intake port (11). The delivery line of the valve piston 

(9) is linked with the radial groove (19) in the valve 

housing. This also applies to the return groove (6) of 

the valve piston (10). The delivery line of the valve 

piston (10) is connected to the radial groove (18) and 

to the return groove (7) for the valve piston (9). 

Under such conditions, oil under pressure flows in 

through the intake port (8) to the radial groove (19) 

and then on to the cylinder on the right-hand side of 

the piston (2). Oil also flows to the return groove (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 ~he radial groove (18) in the valve housing 

to the intake port (11) which is closed. At the same 

time, oil flows to the return groove (7) and then 

through the return line to the oil container. 

As soon as 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. 
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Fig. 6·41. Function, right·hand turn 

Turning the steering wheel to the right (see Fig. 6·41) 
will screw the piston (2) to the right on the figure. 

The valve piston (10) is displaced to the right and 

permits oil under pressure to pass to the radial 

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

eve r, is c10sed 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 radial groove (19) through the return groove (?) 

of the valve piston (10) back to the oil con·tainer (13). 
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Power pump 

The power pump (Fig. 6·42) 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 

speed. 

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 space in the intermediate piece is oval, see Fig. 

6-41. This permits the area between the rOItor, the wall 

of the intermediate piece and two of the vanes to 



Fig . 6-42. Power pump 

alter when the rotor rotates. When a couple of vanes 

are moved from the suction side to the pressure side, 

the area between them and the sucked-in oil increases 

to start with. When the connection with the suction 

side has been passed, a link-up with the pressure side 

is then ottained instead. Since the space between the 

vanes contracts at the same time, the pressure wil/ 

rise and oil wil/. be forced out into the delivery line. 

Due to the fact that there are two inlet and two 

outlet channels, the pump has double capacity. 

CONTROL VALVE 

The pump housing contains a controi valve which 

regulates partly the oil flow and partly the maximum 

pressure. 

When the pump starts functioning, the valve (5, Fig. 

6-43) maintains the valve pressed to the left of the 

spring (7). The oil suppl,ied by the pump passes 

through the delivery channel (3) via the check valve 

l 

3 

Fig. 6-43. Controi valve, normal position 

I. 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. 6-44. Controi valve, maximum pressure 

(2) out into the delivery line (1) and from there to the 

steering housing. The space to the right of the controI 

valve is linked-up with the delivery line (1) by means 

of the link channel (8) and has, therefore, the same 

pressure. 

The check valve's (2) function is to ensure that the pres

sure on the left-hand side of the controi valve piston 

is higher than that in the line and also to the right 

of the piston. When the spring pressure is overcome, 

the piston is, therefore, displaced to the right. And 

when the speed is sufficiently high in relation to the 

counterpressure, the piston has been displaced so 

much that the surplus oil can flow back to the inlet 

side of the pump, see Fig. 6-43. Since the pump should 

deliver a quantity smal/er than the maximum capacity, 

this valve adjustment can be cal/ed normal. 

Should the pump flow through the outlet be stopped, 

for example, because the front wheel turning is block

ed, the pressure in the delivery line (1), wil/ rise and 

the pressure difference between both ends of the 

controi valve will be equalized. This will cause the 

spring to be moved to the left, the connection with 

the return channel to be c10sed and the pressure to 

rise even more. At about 75 kp/cm2 (1066 psi) the 

spring pressure on the safety valve (6) is overcome, 

that is, the inner part of the controi valve, and oil 

can then pass out to the return channel (4). See Fig_ 

6-44. The pressure on the right-hand side of the piston 

will then drop and the entire controi valve will be 

moved to the right so that the connection with the 

return channel opens. When 1he pressure drops to its 

normal value, the safety valve c10ses and the controI 

valve returns to its normal position. 

Oil container 

The oil container is placed in the engine compartment 

where it is easily accessible. It is provided with a 

filter, from the center of which oil is sucked to the 

pump. By means of the by-pass valves, oil can flow 

past the filter should it become blocked. The oil level 

can be seen against the I.evel line after removing the 

cap. 
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REPAIR INSTRUCTIONS 

REPlACING STEERING WHEEl 

REMOVING 
1. lever loose the impact pad (5, 'Fig. 6-45). 

2. Unscrew the attach ing screws for the upper part 

of t he ' directional indicator housing and lift off 

the housing. 

3. Remove the steering wheel nut. 

4. Point the fron't wheels straight forward. Fit stee,r

ing wheel extractor 5003 as shown in Fig. 6-46 and 

pull off the steering wheel. 

INSTALLlNG 

1. Make sure that the front wheels are pointing 

straight forward . 

2. Fit the stee'ring wheel in position with the slip 

contact to the left. 

3. Fit the steering wheel nut. The tightening torque is 

30-40 Nm (20-30 IbH). 

4. Fit the impact pad and test the horn function. 

5. Fit the lower part of the directional indicator switch 

housing. 

Fig . 6·45. Steering wheel components 

1. Sleering wheel 4. Horn plate 
2. Collapse unit 5, Impacl pad 
3. Sleering wheel housing 
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Fig. 6·46. Removing steering wheel 

STEERING COlUMN JOURNAlLlNG 

The upper bearing can be replaced separately. If the 

lower bearing is damaged, the steering column shaft 

must be replaced complete. 

Replacing upper bearing 

l. Remove the steering wheel, see under "Replacing 

steering wheel". Remove the upper part of the 

directional indicator switch housing. 

2. Remove the directional indicator switch from its 

attachment on the steering wheel column. 

3. Remove the attachment from the steering column 

tube. 

4. Pull out the spring and seat, see Fig. 6-41. 
5. Remove the bearing. 

6. Fit the new bearing after having greased it with 

universal grease. 

l. Fit the other parts. 

REPlACING COMPlETE JOURNAlLlNG 

REMOVING 

1. Remove the steering wheel and steering whee l 

lock, see instructions for this. 



Fig. 6·47. Replacing upper bearing 

1. Bearing 2 . Seaf 3 . Spring 

2. Remove the direetional indicator switch and the 

other parts from the s~e,ering column jacket. 

3. Remove the nuts at the coupling between the 

upper and lower steering column shafts. Rem ove 

,the nuts and clamp for the lower alitachment. 

4. Pull forward the steering column comple1e. 

5. Fit the new parts in reverse order to removal. 

Check all funetions before shearing off the shear

off bolts for the upper steering column jacket 

attachment and steering wheellock. 

Steering wheellock 

With damage to 'the steering column jacket or steering 

shaft lock register, replace the steering shaft complete. 

The following instructions apply with replacement of 

a steering wheel lock. 

REMOVING 
1. Remove the combined instrument, see Part 3. 

2. Remove the steering wheel lock con~act unit (5, Fig. 

6-35). 

3. Remove the collars on the shear-off bolts {4, Fig. 

6-35). Start with a smaller drill and finish up with, 

e.g., a 13 mm (1/2") drill. The bolt guide has a dia

meter of 12 mm (15/32"). 
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4. Remove 'the attaching bolts and also the left im

paet guard and side member (7) with slide 

piece (6). 

5. Screw out the crosshead screw (3) and unhook the 

aHaching plate (5). 

6. With a spanner turn back the lock pin and lift up 

the steering wheel lock. 

INSTALLlNG 

1. Fit the new steering wheel lock and eleckical sec

tion in position . Hook on the attaching plate (5, 

Fig . 6-35) and screw in the crosshead screw (3). 

Check the locking function . 

2. Fit the side member (7) with a slide piece (6) in 

good condition. Fit the impaot guard. 

3. Fit the shear-off bolts (4) but do not shear off the 

heads. 

Fi~ the contact piece. 

4. Check all functions at the steering wheel lock. 

Thereafter tighten up the shear-off bolts until the 

heads shear off. 

5. Fit the combined instrument and other parts, see 

Part 3. 

STEERING RODS AND TIE RODS 
Bent steering rods and tie rods may not be straighten

ed out but must be replaced. This also applies if they 

are damaged in any other way. 

The ball joints con not be diwssemibled or adjusted so 

when worn or damaged they must be replaced. 

The ball joints of the tie rod can be replaced individu

ally. When removing, first take off the split pins and 

crown nuts. Then place tool 2294 on the ball joints 

as shown in Fig. 6-48. Press in the tool weil and make 

sure that :the thread on the ball join~ enters the recess 

in the tool. Screw in the bolt unti l the ball joint loosens. 

Then remove the locknut on 'the rod and unscrew the 

ball joint. From the beginning the new ball joint is 

screwed the same number of turns and this facilitates 

adjusting toe-in. Lock ,the ball joint with the rod. 

The steering rod ba~1 joints are made in one piece with 

the steering rods and for this reason the steering rod 

and ball joint are replaced complete. To make sure 

tha't the steering rods are not mixed up when installed, 

the left one is marked "L" and the right steering rod 

"R" at their outer ends. The marked end should be 

fitted to the steering knuckle. 

After having reconditioned the rods and ball joints, the 

toe-i n should always be checked. 
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· . Fig. 6·48. Relav a rm bearing 

l. Relay arm 5. Sleeve 
2. Bracket 6. Sleeve 
3. Rubber bush 7. Washe r 
4. Bearing pin 

RELAY ARM 

Replacing as complete unit 

l . Jack up the front end of the vehicle. 

2. Disconnect the steering rod and tie rod ball joints 

from ~he relay arm with puller 2294, see Fig. 6-15. 

3. Remove the three a1ttaching bolts for the bracket 

(2, Fig. 6-36) and lift out the unit. 

4. Fit the new complete unit. 

5. Connect up and lock the ball joints for the rod. 

Lower the vehicle. 

SVO 2699 
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Fig. 6·49. Removing rubber bush, relav arm 
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REPLACING THE RELAY ARM BUSH 
l . Jack up the vehicle at the front end. 

2. Disconnect the ball joints for the steering rod and 

tie rod from the relay arm with puller 2294, see 

Fig . 6-48. 

3. Remove the nut and washer (7, Fig. 6-36) and take 

down the relay arm (l). 

4. Secure press tool 2699 in a vice and press the 

bush out wi th a coun~erhold 2736 and drift 2734 

(see Fig . 6-49). 
5. Turn the relay arm and press in the new bush with 

tools 2699 + 2736 and drift 2735 (see Fig . 6-50) . 

6. Place the relay arm in position, fit the washer (7) 

and ~he nut. Tighten the nut to a torque of 70-

85 Nm (50-60 Ibft). 

7. Fit the steering rod (in the inner hole on the relay 

arm) and the tie rod. Tighten the Nyloc nuts to a 

torque of 35--41 Nm (25--30 Ibft). 

SVO 736 SVO 2699 

Fig. 6.50. Installing rubber bush, relav arm 

POWER STEERING 

Work on power steering in vehicle 
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NOTE: The utmost cleanliness should be observed 

for all work on the power steering equipment. AI

ways clean the connections before disconnecting 

them, also the outside of the oil container before 

removing its cover. 

Only Automa.bic Transmission Fluid, Type A or Dexron 

may be used for the power steering system. 



CHECKING OIL LEVEL 

The oil level should be checked every 10 000 km (6000 

miles) . The level should first be checked with the 

engine stationary in order to see whether there has 

been any loss of oil. The oil level should then come 

about 5-10 mm (14") above the level mark. If the 

level is lower than this, fill with oil with the engine 

stationary: this will eliminate risk of air being sucked 

in. Start the engine and then check the oil level aga in, 

which should now fall to the maximum mark, see Fig. 

6-51 . When the engine has stopped, the oil level may 

rise to 5-10 mm (14") above the level mark. 

DRAINING OIL 

Wi'th the power steering pump complete, oil is drained 

off as follows: 

Jack up the front end. Screw out the draining plug (2, 

Fig . 6-52). Turn the steering wheel 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. 

FILLlNG WITH OIL AND BLEEDING 

NaTE: 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. Gra

dually fill the container with oil as the level drops. 

When the level has stabi~ized itself, proceed to the 

next op.eration. 

3. Turn the steering wheel repeatedl y and evenly in 

both directions. The steering wheel shou ld be 

Fig. 6-51. Oil level 

YSW9 
Fig. 6.52. Steering housing 

1. Bolt 7. Flange 
2. Drain plug 8. Nut 
3. Steering housing 9. Screw 
4. Adjusting sc rew 10. Return line 
5. Delivery line (ea rl y prod.) 11. Bleeder screw 
6. Clamping bolt 

turned slowly so that the pump operates at low 

pressure. If necessary, fill with more oil. 

4. Open the bleeder screw (11, Fig. 6-52) 1/2-1 turn. 

Close it when oil starts flowing 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" ) above the level mark. If it rises 

further than this, there must be air still in the 

system, in which ca se continue bleeding. 

7. Lower the front end. 

After the bleeding, 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 atr 

bubbles will eventually disappear in the container. 

INSPECTING POWER STEERING 

The inspection procedure described below can be 

applied with a view to fault tracing or preventing 

possible faults. 

I. Checking oufer sealing 

1. Check to make sure that alll screw unions are not 

damaged. Re-tighten if necessary. 

2. Check the hoses for da mage. Replace those that 

are damaged. 
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Fig. 6-53. Pressure gauge connecled 

II. Checking oillevel and bleeding 

l. Connect the test instrument 2864 to the delivery 

line at the steering housing, see Fig. 6-53. The inlet 

hose of the instrument is conneded to the 

nipple with tool 5007 (Fig. 6-53) and the outlet 

hose to the steering housing with tool 5008 (right

hand steered vehicle, 2990). Check to make sure that 

the operating lever of the instrument is in the open 

position (to the left). 

2_ Jack up the front end of the vehicle. 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 leve~ and fill with oil 

if the leve I has fallen below the level mark with 

the engine running. Turn the steering wheel from 

full lock to full lock as long as air bubbles are 

visible in the 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 hydraulic function for steering housing .. 

and pump 

l. Run the engine warm. 

2. Pump testing: With the engine idling, move the 

operating lever of the instrument briefly (max. 10 

seconds) to the closed position. Read off the max. 

pressure on the pressure-gauge. This should be 

maximum 10 % below the indicated maximum 

pressure of the pump, that is, at least 67 kp/cm 2 

(953 psi). If pressure less than this is obtained, 

examine the pump and drive as follows: 

a) Check the tension and condition of the drive 

belt. Replace the belt if defective. 

b) Remove the pump controi valve, see Fig. 6-54. 
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Observe the utmost cleanliness. Wash and 

blow clean before screwing out the plug (4, 

6-67), which should be done from underneath. 

Check the valve piston and drilling in the 

housing. The hole in the valve piston must not 

be blocked. The piston should run easily in the 

housing and not jam. If necessary, fit a new 

valve. If this does not help, replace or recon

dition the pump. 

3. Steering housing test : With the engine idling and 

the instrument ope,mting lever open, turn the steer

ing wheel FO jJhe right to the end position . Increase 

the force on the steering wheel 10 about 100 N 

(22 Ib.) and maintain this position for about 5 

seconds and read off the gauge. Repeat this pro

cedure after turning the steering wheel to the left. 

If it is established that the steering housing oil pres

sure, with the steering wheel turned either to the 

right or to the left or in both directions, is below 

the previously determined oil pressure for the 

pump, then the function of the power steering is 

not satisfactory. If no externai leakage can be 

discovered, the reason for the pressure drop must 

be an internai leakage, in which case the steering 

housing must be replaced. 

IV. Checking mechanical funciicn 

1_ Check the mechanical components of the front 

end and steering such as ball joints, rods, bear

ings, steering housing and flanges concerning play. 

Re-tighten attaching bolts and replace damaged 

or worn components. 

2. AdjuSF the pressure point between the steering 

gear piston and the steering shaft as follows: 

NOTE. This adjustment should be made only if 

there is reason to suspect some fault.. Accurate 

adjustment is made in connection with recondi

tioning. 

a) Remove the locknut for the pitman arm. Pull 

,the pitman arm off with tool 2849. When 

fitting the puller, turn the wheels fully to the 

right, see Fig. 6-57. 

b) Place the steering housing in the middle position 

(count the number of steering wheel turns). 

Fig. 6-54. Removing conIroi valve 

l. Pislon 2. Spring 3. Geskel 4. Plug 



c) SIaeken the nut for the adjusting screw (8, Fig. 

6-52). 
d) Turn the adjusting screw c10ckwise until a light 

resistance is felt in the flange device when it 

is turned to the left or to the right on both 

sides of the centre position. 

e) Tighten the locknut while holding the adjusting 

screw firmly. 

f) Check the adjustment by turning the steering 

wheel several times more past the centre posi

tion. In the centre position a slight increase in 

resistance sh ou Id be felt. 
g) Set the front wheels straight forwards and fit 

the pitman arm with the steering housing in the 

centre position. Tighten the nut to a torque of 

175-200 Nm (125-145 Ibft). 

V. Test driving 

If the power steering is only normally worn and is not 

damaged or overloaded, the steering shoufd function 

satisfadorily during the test driving, that is, the hy

draulic power assisfance should not be staccatic and 

result in erratic steering. 

REPLACING CONTROL SPINDLE SEALlNG RING 

1. Dismantie the flange device by removing the two 

nuts (8, Fig. 6-52) and the screws (9). Move the 

rubber disc and lower steering column section to 

the one side. 
2. Mark up the location of the flange (7) on the 

controi spindie. SIaeken the c1amping bolt (6) and 

pull off the f1ange. 

3. Remove the rubber cover as weH as the circlip 

for the sealing ring. 

4. Carefully apply tool 2860 to the sealing ring. 

Tighten the screw (Fig. 6-55). This also tightens the 

sealing ring. If the ring sticks in the circlip groove, 

carefully turn the tool,.backwards and forwards. 

Fig. 6-55. Removing sealing ring 
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Fig. 6-56. Installing sea ling ring 

5. Fill the space between the new sealing ring lips 

with multipurpose grease. Fit the sealing ring on 

to installation tool 2863 with the help of the 

loose guide. Remove the guide and fit the sealing 

ring in the steering housing, see Fig. 6-56. 

6. Fit the circlip and cover. 

7. Re-fit the flange according to the line-up marks. 

Check that the distance between the steering 

housing and the lower flange is 7±5 mm (0.28± 

0.20"). 

Assemble the other parts. 

Replacing steering housing 

REMOVING 

l. Jack up the front end. 
2. Drain the oil, see under "Draining the oil". 

3. Remove the I'ocknut for the pitman arm. Pull the 
pitman arm off wi~h tool 2849. When fitting ~he 

puller, turn the wheels fully to the right" see 

Fig. 6-57. 

4. Disconnect the oil lines (5 and 10, Fig. 6-52) from 

the steering housing after the connections have 

been c1eaned. SIaeken the c1amping bolt (6). 

5. Remove the aNaching bolts (l) and pull the steer

ing housing for ...... .ords. 

Fig. 6-57. Removing pitman arm 
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Fig. 6·58. Steering geo r housing in mi ddle position 

INSTALLlNG 

1. 'Place ,the steering gear housing in the middle posi

tion . A slight increase in resistance should t hen be 

felt and ~he position of the pitman arm shaft lands 

should be as in Fig. 6-58 and the line-up marks on 

the steering spindle and housing should coincide. 

2. Check to make sure that steering wheel is pointing 

the fron't wheels straight forward . 

3. Fit the steering spindle in the flange of the lower 

sreering column section . Fit and tight.en the a'ttach

ing bol,ts '(l, Fig . 6-52). Tighten the clamping bolt 

(6). Check tha,t the distance between ~he steering 

gear housing and the lower flange is 7±5 mm 

(0.28±0.20"). Connect up the oil lines. The longer 

delivery line should run in a curve backwards (see 

Fig . 6-37) and should be clamped. 

4. Point the front wheels straight forward and fit the 

pitman arm. Tigh<ten the nut to a torque of 175--

200 Nm (125--141 Ibft). 

5. Fill wi,th oil and bleed, see under the heqding "Oil 

filling and bleeding··. 

RECONDITIONING STEERING GEAR 
In the following instructions references are made to 

figures within bracke~s. These refer to the figures given 

in Illustration A. Con,cerning work which can be 

carried out with ~he power steering in the vehicle as 

weil as removing and fitting, refer to the previous 

pages. 
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Fig. 6-59. Removing housing cover 

DISASSEMBLlNG 
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l . Clamp the stee ring gea r in a vice as shown in Fig, 

6-59. 

2. Remove the locknut (17) a nd the aHaching bolts 

(19) from the cover. Screw in the adjus,ting screw 

(11) through the cover and remove the cover (16), 

Take out the loose needles in the cover bearing 

(14). 

3. Remove the circl ip (13) an d the ad juster screw (11), 

see Fig . 6-60. Adjust the steering gear (10) to the 

middle position and lift it up, see Fig . 6-85. W ith 

a magnet remove the loose rollers in the bearings 

(3 and 7) . 

4. Remove the rubber protective cover (51) and the 

attaching bolts (50 and 52). Pull off the valve hous

ing (56), see Fig . 6-61. Remove the circlip (53) and 

press out sealing ring (54). 

5. Pull out the worm (68), the cover (30) and the 

piston (22), see Fig . 6-62. 

6. Lift the piston and screw out the worm, see Fig . 

6-63. Take care tha't the 23 balls that drop out are 

Fig . 6-60. Removing ci rclip 
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Fig . 6·61. Removing valve housing 

not damaged . Remove the cover (30), needle bear

ing (36) and bearing washer (35). Remove the pack

ing (34) and O-ring (33), shims (32) and O-rings 

from the cover. 

7. With a screwdriver remove the upper sealing ring 

(9) in the housing. When doing this carefully de

molish the ring so that the position in the housing 

is not damaged. Turn the housing and remove the 

circlip (l), se,e Fig . 6-64. Remove the sealing ring 

(2) with a chisel. The retainer (3) for the needle 

bearings is removed only if the bearing is dam

aged, see under" Inspecting". 

8. Secure the worm be,tween copper jaws of a vice. 

Remove the inner bearing sleeve (60) and bearing 

(61), see Fig. 6-65. Remove all rings (62--67) from 

the worm. 

Fig.6·62. Removing worm 
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Fig . 6-63. Removing piston 

Fig. 6-64. Removing circlip 

Fig. 6-65. Removing bearing sleeve 
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Fig. 6-66. Removing ring 
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9. Clamp the piston between soft jaws and unscrew 

the locked ring (27) with agrooved nut spanner, 

see Fig. 6-66. Remove the sleeve (24) and its ring 

(25), the packing (41) and the tube halves (42). 

Do not disassemble, ,the worm valve head. The 

parts are installed and fixed in special instruments 

and their mutual position must not be altered. 

Inspecting 

NOTE. Wash all parts thoroughly in a cleaning agent. 

The sealing rings and other rubber parts may not be 

washed in trichlorethylene, but can be washed in an 

agent which is entirely soluble in water. Since new seal

ing parts are used when assembling, washing them is 

generally unnecessary. 
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Fig. 6-67. Removing needJe bearing 

A=Drift 

HOUSING AND COVER 

l. Check the cylinder bore In the housing for wear 

and scoring . The piston must run easily in the bore. 

2. Check the sealing surfaces and the threads in the 

connections for ~he delivery and return lines for 

damage. 

3. Check the needle bearings in the housing and 

cover for damage. Replace bearings if necessary. 

For removal use tool 1819 (Fig. 6-67) and for press

ing in use drift 2995 and handle 1801 (Fig. 6-68). 

4. Check the threads In the cover and housing for 

da mage. 

5. Check the bearing ring In the valve housing. To 

replace it, knock it out with a chisel and fit the new 

ring with tool. 

PISTON AND WORM 

l. Check the thread on the worm and piston. 

2. Check the piston and sleeve running surfaces for 

scoring. 

3. Check the piston teeth for da mage. 

SECTOR SHAFT 

l. Check ~he sector shaft for eraeks. 

2. Check the teeth for wear and dents. 

3. Check the bearing points of the sector shaft for 

wear and inden~ation. 

4. Check the running surfaces for the sealing rings 

concerning wear and corrosion. 

5. Check the serra'tion for damage. 

6. Check the threads of the adjusting screws as weil 

as the two plane surfaces for damage. Check the 

sealing surfaces for damage and any paint re

sidues. Remove any paint residues. 

Fig. 6-68. JnslaJJing needJe bearing 



Fig . 6·69. Checking bea ring 

Assembling 

Before assembling, all the parts should be weil cleaned 

and lightly oiled. All seals should be replaced by new 

ones. 

l. Place the needle bearing (61) in the bearing sleeve 

(60) and ~est on the worm spindle (Fig . 6-69). The 

sleeve shquld ro'tate easily without any noticeable 

play. If there is play, test with a needle bearing 

with thicker needles. These are available in four 

sizes with a difference of 2 um (0.002 mm = 

0.0008"), see "Specifications" . Bearing sleeves are 

available with externai diameter 28.0 and 28.015 

mm (1 .103"). For installing the sleeve, use tool 248l. 

2. Clamp the valve housing (56) with the large hole 

facing upwards (see Fig . 6-70). Place the pre-

Fig. 6·70. Filling cover 

30. (over 
35. Beoring wo.her 

36. Needle beoring 
68. Worm 
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Fig . 6·71. Checking torq ue 
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assembled worm in the housing . Fit on the needle 

bearing (36), bearing washer {35) and cover (30), 

see Fig . 6-70. Tighten up the cover with the help 

of the bolts (50 and 52) and 4 nuts M8. Tightening 

torque is 34 Nm (25 Ibft). Check to make sure there 

is no play in the journalling. A torque of between 

0.15-0.25 Nm (1.3-2.2 Ibin) is required in order 

to turn the worm. If this is measured according to 

Fig. 6-71, the balance should give a reading of 

between 17-29 N (3.7-6.5 Ib). 

NOTE. The test should take place without a seal

ing ring. 

The pre-Ioading can be regulated by replacing 

bearing washers (35). There are 6 different thick

nesses between 1.9 and 2.4 mm (0.075 and 0.094"). 

After the correct pre-Ioading has been obtained, 

remove the valve housing. 

3. Place the O-rings (63, 65 and 67) in the three 

grooves on the worm . Carefully fit on ~he packings 

(62, 64 and 66) on top of the O-rings starting with 

the inner one (se.e Fig . 6-72). 

Fig. 6·72. Installing packing 
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Fig. 6·73. Checking pack ing 

38. Packing A. Conlac1 surface 
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4. Place the O-ring (37) in position in the cover (30). 

The packing (38) with thickness 1.7 mm (0.067") is 

placed on the O-ring. 

Apply marking colour to the contact surface (A) 

and fil' the worm (Fig. 6-73). Rotate the worm. Lift 

and check the conitact against the packing. If full 

contact is not estab lished, ihe packing should be 

changed for one with a thickness of 1.8 mm 

(0.071 "). 

Remove and clean the worm. Fit all the O-rings on 

the va lve housing side of the cover. Fit the same 

number of shims (32) as was fitted previously. Fit 
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Fig. 6-74. Inslalling sealing ring 

28. O- ring 
30. Cover 
32. Shims 
33. O-ring 
34. Packing 

35. Bea r ing was he r 
36. Needle bea ring 
37 . O-ring 
38. Packing 
39. O-ring 
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Fig. 6-75. Sealing porls 

the O -ring (33) and thereafter the packing (34). 

Oil the packings in the cover. Place the bearing 

washer (35) and bearing (36) in the cover. 

5. Fit the sealing ring (54) on the installation tool 2863 

with the help of the loose guide . Remove the guide 

and fit the sealing ring in the va lve housing, see 

Figs. 6-74 and 6-56. The sealing lip is faced in

wards. Fitthe circlip (53). 

6. The pre-as~embled cover and the valve housing 

are fitted on the worm with the help of installa

tion sleeve 2863. Screw the cover and valve hous

ing together with 4 bolts and nuts. Tightening tor

que is 34 Nm (25 Ibft). 

Fig . 6-76. Inserling balls 
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Fig. 6-77. Insta/ling tube halves 
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Check the worm torque (see Fig. 6-71). This should 

now be between OA----D.6 Nm (3A-5.2 Ibin), that 

is, the balance shou ld give a reading of between 

45-70 N (10-15 Ib). If any other va lue is obtain

ed, adjust with shims_ Remove the worm and bear

ing from ~he valve housing _ 

7. Clamp 'the va lve between soft jaws. Slide the 

sleeve (24) onto the worm. Insert the worm far 

enough into the bore of the piston so that 16 balls 

can be inserted from the front piston bore for the 

ball reci rculating pipe into the thread of the 

worm as follows: Insert the balls through the front 

piston bore (Fig . 7-76)_ Simultaneously, screw the 

worm further down so ·that the balls are carried 

along up to the rear piston for the recirculating 

pipe. When the 16 balls have been inserted, the 

first ball should appear at the other recess for the 

pipe half. Insert the remaining 7 balls in the re

circulating pipe. To facili·tate assembly, the outer 

balls are packed in with grease, upon which the 

Fig. 6-78. Checking torque 

Fig. 6-79 . Worm parts 

24. Sleeve 36. Needle bearing ' 
27. Ring nut 68. Worm 
30. (over 
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filled recirculating pipe is inserted into the piston 

bores. Put the pipe halves together and fit them, 

see Fig. 6-77_ 

Check the torque required to turn the worm in the 

piston. The correct torque is between 0.2----DA Nm 

(1.7-3.5 Ibin)_ Measure the torque with a cord 

(see Fig . 6-78). The balance should give areading 

of between 23-46 N (5-10 Ib). If another value is 

obtained, replace all the 23 balls. The balls are 

available in 5 differenlt dimensions. 

After the correct va lue has been obtained, remove 

the 23 balls and keep the m in a sa fe place. 

8. Place the O-ring (26) and piston ring (25) in the 

recess on the sleeve (24). Fit the preassembled 

cover (30) with bearing washer (35), bearing (36), 

ring (27) and sleeve (24) on the worm, see Fig. 6-79. 

41 

Fig. 6-80. Packing insta/led 

41. Packing 
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Fig. 6·81. Locking the ring 

VOLVO 
106951 

Insert the worm , into the piston while fitting the 

23 balls, see under point 7. Fi~ the packing (41), 

see Fig . 6-80. Assemble the piston and sleeve and 

fit the pin (23), if it was removed. The sleeve 

recess should be on the tooth side, see Fig. 6-81 . 

Warning! The worm must not be pulled so far out 

of the pistons that the balls fall out (into the piston). 

Pull out the ring (27) and lock it, see Fig. 6-81. 

Protect the worm from any metal filings. 

9. Clamp the housing (4) with the neck facing down

wards. Place the washer (8) in the housing. Fit the 

sealing ring (9) with the sealing lip facing upwards. 

Use.tools 2010 and 1801, see Fig. 6-82. 

10. Fit on the oiled O-ring (28) and install the other 

Fig. 6·82. Installing sealing ring 
8. Washer 9. Sealing ring 
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Fig. 6-83. Fitting valve housing 
56. Va lve housing 59. Ball bearing 
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O-rings in position In the cover with the help of 

grease. Insert the piston complete wi'th cover and 

worm in.to the housing, see Fig . 6-62. 

11 . Tension out the sealing ring (54) with tool 2863. 

Place the bearing (59) in position . Fit the valve 

housing {56), see Fig . 6-83. The tightening torque 

for the bol'ts (50 and 52) is 34 Nm (25 Ibft). 

12. Place the pi~ton teeth in the middle position, that 

is, the cover between the second and third tooth 

about opposite the steering shaft hole (Fig. 6-84). 

Fine-adjust by adjusting the worm line-up mark 

to coincide with the line-up mark on the housing 

(Fig. 6-58). 

Fig. 6-84. Middle position 
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Fig. 6-85. Installing steering shaft 

A. Tape 

If the bearings (3 and 7) have not been replaced, 

place the needles in position with the help of 

grease. 

Fit tape on the steering shaft serration as protec

tion for the sealing ring in the housing. Install the 

steering shaft (Fig . 6-85) using great care to avoid 

damage to the sealing ring in the housing. Pus h 

the steering shaft into 'the bottom position . Rotate 

the steering spindle forwards and backwards while 

Fig. 6.86. Checking torque 

pressing the steering shaft inwards at the same 

time so tha't the steering shaft and piston take up 

the proper position in relation to each other. 

Fit the adjuster screw (11), adjuster washer (12) 

and circlip {13) in the steering shaft (10). Check 

the adjuster screw play in the shaft. This may not 

exceed max. 0.05 mm (0.002") and is adjust with 

the adjuster washer (12). This washer is available 

in 7 thicknesses between 2.15-2.45 mm (0.085-

0.096"). Start with the thick washers and choose 

the first dimension which gives play after the cir

clip has been fitted . 

A 13. Fit 'the needles in the bearing (14). Place the O-ring 

(15) on the cover. Fit the cover by screwing up the 

adjuster screw (11) until the cover is in position. 

For the momen1t fit a nut (17). Insett the washers 

(20) and bolts '(19). The tightening torque is 31 Nm 

(22 Ibh). Fit the protective cover (51). 

14. Fit the sealing ring (2) with the help of tool 4028. 

Fil the circlip (l) in position . Remove the tape. 

15. Rotate the steering spindle to one of the end posi

tions. Check the requisite turning torque about 1/2 

turn from the end position (Fig. 6-86). Adjust the 

steering spindle to the middle position. Screw in 

the adjuster screw (11) so that a noticeable pres

sure point is obtained. Measure the torque and 

adjust so that the balance gives a reading of 45-

60 N '(l0-13 Ib) greater than at the end position, 

but maximum 185 N (40 Ib). 

Tighten the nut (17) to a torque of 25 Nm (18 Ibft) 

while keeping the adjuster screw in position. 

FUNCTION TEST 

After being assembled, the power steering should be 

tested with regard to function and for leakage. The 

instructions given on page 6-28 should thus be fol

lowed. 

Replacing power pump 

REMOVING 

l. Clean round the connections (5 and 6, Fig. 6-87). 

2. Disconnect the suction line (5) and collect the oil 

running out. 

3. Disconnect the delivery line (6), and unscrew the 

tensioning bolt (l) and the a'ttaching bolts (2) . 

Protect the nipple.s and connections from dirt. 

4. Unscrew and remove the pump. 
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Fig. 6·87. Power pump, installed 

1. Tension ba lt 4. Plug for controi valve 
2. At1aching balt 5. Suction line 
3. Power pu m p 6. Del ivery I i ne 

INSTALLlNG 
Concerning replacement of pump, supplement the new 

pump with braekets, pulley and other parts, see Fig. 

6-87. When installing the pulley, the tolerances may 

be such that the pulley cannot be pressed on by hand. 

In these cases, press on the pulley with care. It must 

not be hammered on, otherwise the bearings might 

easily get damaged, resulting in noise in the pump. 

l . Place 'the pump in position and connect the oil 

lines with new sea Is. 

2. Fit the attaching bolts and other components, see 

Fig. 6-87. Tension ,the drive belt so thar it can be 

pressed in about 5 mm {3/l6") in the middle. 

Tighten the bolts and 'the connections. 

3. Fill with oil and bleed, see under "Oil filling and 

bleeding" . 

Reconditioning power pump 

DISASSEMBLlNG 

l . Unscrew the nut {l, Fig. 6-88) and pull off the pulley. 

Use if necessary puller 2279. Remove the braekets. 

2. Remove the circlip (20) with polygrip pliers. 

3. Remove the cover (19), spring (22) and plate (18). 

Use polygrip pliers. 

4. Shake out the intermediate piece (16) and rotor 

(25), see Fig. 6-89. If the intermediate piece does 

not come out easily, let it remain there until later 

on . 

5. Remove the circlip (5) at the drive end . 

6. Carefully press out the shaft {4). 

Fig. 6-88. Power pump disassembled 

1. Nut 8. Sealing ring 15. Blade 22. Spring 
2. Washer 9. Need le bearing 16. Intermediate piece 23. Plug 
3. Key 10. Hous ing 17. O-ring 24. Pack ing 

4. Shaft 11. Pin 18. Outer plate 25. Rotor 
5. Circlip 12. O-ring 19. Cover 26. Spring 

6. Bearing 13. O-r ing 20. Circlip 27. Controi valve 
7. Circlip 14. Inner plate 21. O-ring 
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Fig . 6-89. Removing rotor 

7. Press the pla'te {14) out of the housing. The inter

media~e piece, if not removed, should accompany 

the plate. 

8. Screw out the plug (23) and shake out the spring 

(26) and piston (27). 

9. Press out the needle bearing (9) and sealing ring 

(8) together wi1th tool 2996, see Fig. 6-90. 

10. Take the O-rings out of the housing . 

INSPECTING 

l . Check the shaft (4, Fig. 6-88) for scores from the 

sealing ring and needle bearing. Check the threads 

and lands for damage. If the bearing (6) is dam

aged, it can be rerriGved af ter the circlip (7) has 

been taken off. 

Y8IlW 
Fig . 6·90. Removing sealing ri ng 

2. Check the needle bearing (9) and replace if ne

cessary. 

3. Check the plate (14 and 18) for wear and scoring . 

4. Check 'the rotor (2S), intermedia'te piece (16) and 

blade (lS) for wear. The blade should easily enter 

the rotor. These parts are replaced together In 

sets. 

S. Check that the controi valve piston (27) does not 

jam in the housing drilling. Make sure that the 

piston has the same tolerance group as the hous

ing, that is, that the numbers agree ("l" and "2" 

or "II"). 

Screw ~he controi valve piston apart. Do not clamp 

round the guide surfaces but use polygrip pliers 

a't the holes. Take care of the parts, clean and 

inspect. Replace the piston complete if damaged. 

Assemble the parts. The number of washers will 

determine the opening pressure. 

6. Blowall channels in the housing clean. 

ASSEMBLlNG 

Before assembling, all parts should be weil cleaned 

and lightly oiled. All sea Is should be replaced by new 

ones. 

l . Press the needle bearing (9, Fig. 6-88) into the 

housing with the help of drift 2996, see Fig. 6-91 . 
The bearing should be pressed in until the tool 

boftoms so that the needle bearing outer edge is 

37.0-37.2 mm (1.465--1.466") from the edge of the 

housing. 

Fig . 6-91. Install ing needle bea ring 
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Fig. 6-92. Inne r plale inslalled 

2. Apply universal grease between the sealing ring 

{a) lips and press it in with drift 2997. 

3. Place the O-ring (12) in position In the housing's 

inner groove. 

4. If the bearing (6) was removed, press ·the shaft 

into the bearing. Fit the circlip (7) in its groove. 

5. Fit the shaft wilth bearing. Fit the circlip (5) in its 

groove. 

6. Place the O-ring (13) in its groove on the plate 

(14). Fitthe plate according to Fig. 6-92. 

7.Fit the intermediate piece (Fig. 6-93): the small 

hole on the pin, both the other holes opposite the 

plate ho les. 

8. Fit the O-ring (17) in position in the housing. 

Fig. 6-93. Inlermediale piece inslalled 
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Fig. 6-94. Rolor blades inslalled 

9. Fit the rotor (25) with the smooth drill facing the 

drive side. Fit the 10 blades (15) with the rounded 

surface outwards towards the intermediate piece 

(Fig. 6-94). 

10. Fit the plate (18) on the intermediate piece as 

shown in Fig. 6-95. The pin should be in one of the 

·two outer ho les. 

11 . Fit the O-ring (21) in its groove (Fig. 6-96). Fit the 

spring (22) and cover according to Fig. 6-96. Hold 

down the cover with pliers and fit the circlip (20) 

in its groove . 

12. Fit the controi valve piston (Fig. 6-97). Install the 

spring 1(26), packing (24) and plug (23). 

13. Install ·the nipple, brackets and pulley, see Fig. 

6-42. 

Fig. 6-95. Ouler plale insla lled 



· , 
Fig. 6·96. Installing cover 

Replacing oil filter 

VOLVO 
107017 

When changing the oil, which is normally done only 

in connection wi,th replacement of the power steering 

components, ~he filter should also be replaced. This 

is accessible after the spring and retainer in the oil 

container have been lifted off. Clean the container 

before fi,tting the new filter. Also replace the gasket 

in the outer cover. 

24 

Fig . 6·97. Installing cantroi valve 
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FAUlT TRACING 

When fault tracing on vehicles with power steering, always start by checking the oil level, 

see page 6 : 27. Any leakage should be put right before topping up with oi!. 

FAULT 

REASON ACTION 

THE CAR W ANDERS 

Too little oil or air in the system. 
Abnorl)1 al loading. 
Unsuitable tyre equipment. 
Faulty wheel alignment. 
Loose steering parts. 

Check the oillevel and bleed, see page 6 : 27. 
Dis~ribute the loadina . 
Shift round the wheels. 
Check and adjustthe alignment. 
Check and tighten up. 

THE CAR PULLS TO THE O NE SIDE 

Too low or uneven air pressure in tyres. 
The front sp rings are fatigued o r have different 
heights. 
A roller bearing has jammed. 

Faulty tracing. 

Bent steering rod. 
Faulty camber. 

Check air pressure (see Part 7). 

Check and adjust the springs (see Part 7). 
Check the bearings. Replace damaged bearings and 
ad just (see Pa rt, 7). 
Check-measure the body and straighten up if 
necessary (see Part 8). 
Replace damaged stee·ring rod. 
Check and adjust lhe camber. Due to the fact that 
the wheels can give differen~ camber within the 
tolerance, this can give riseto the pulling . 

STEERING IS STIFF IN EITHER DIRECTlON 

Too low oillevel or air in the system. 
Pump con'trol valve seizes or is blocked. 
Filter blocked, channel blocked. 
Excessive easter. 
Jamming ball joint. 
Damaged sealing rings in power steering gear. 

Check the oillevel and bleed, see page 6 : 27. 
Remove, wash and check controi valve. 
Remove filter, clean channe!. 
Check and adjust the easter. 
Replace ball joinl. 
Recondition or replace steering gear. 

STEERING HEAVY ONLY EITHER LEFT OR EITHER RIGHT 

Pressure does ndtA:wilt on one side of the power 
piston. 
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STEERING HEAVY WHEN TURNING THE STEERING WHEEL RAPIDLY 

The pu mp drive belt slips. 
Pum p controi valve blocked. 
Pump has insufficient capacity. 
Air in the power steering system. 

Air in the system. 
Unbalanced or warped wheels. 

Faul,ty wheel alignment. 
loose or worn front wheel bearings. 

Tension or replace drive belt. 
Remove, wash and clean controi valve. 
Recondi'tion the pump. 
Bleed the system, fill with oil according to page 
6 : 27. 

FRONT WHEELS JAZZ 

Bleed the system. 
Balance and if necessary straighten up the wheels 
(see Part 7). 
Check wheel alignment. 
Adjust or replace bearings. 

BUMPS AND IMPACTS IN STEERING. WHEEL 

Too low oillevel or air in the system. 
The steering shaft has axial play. 
The worm is loose. 
Looseness in other steering parts. 

Check the oil level or bleed, see page 6 : 27. 
Adjust ~he pressure point. 
Recondition the steering gear. 
Tighten up or replace worn part. 

THE STEERING RUNS AUTOMATICALLY ON ONE SIDE INTO THE END POSITION 

The valve setting to hydraulic cen1tre is not, accurate . Recondition the steering gear. 

Lack of oil or air in the system. 
Worn pump. 

Defective seals or connections. 

PUMP NOISE TOO LOUD 

Check the oil level, see page 6 : 27. 
Recondition the pump. 

OIL LEAKAGE 

Clean and dry-wipe outside steering gear. 
Test-run and load st·eering gear. Locate 'the leak
age . 
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1. Circlip 
2. lower sealing ring 
3. Ne.edle bearing 
4. Housing 
5. Packing 
6. Plug 
7. Needle bearing 
8. Washer 
9. Upper sealing ring 

10. Sleering shaft 
11. Adjusler screw 
12. Adjusler was her 
13. Circlip 
14. Needle bearing 

24 

22 

21 

67 66 

68 

26 

30 
27 28 29 

25 

63 62 
65 64 

60 
61 

Illustration A. Steering gear disassembled 

15. O-ring 
16. Cover 
17. locknuI 
18. Bleeder screw 
19. Boll 
20. Washer 
21. Plug 
22. Pislon 
23. Pin 
24. Sleeve 
25. Pislon ring 
26. O-ring 
27. Ring nul 
28. O-ring 

29. O-ring 
30. Cover 
31. O-ring 
32. Shims 
33. O-ring 
34. Packing 
35. Bearing washer 
36. Needle bearing 
37. O-ring 
38. Packing 
39. O-ring 
40. O-ring 
41. Packing 
42. Pipe halves 

43. Ball 
44. Boll 
45. lock washer 
46. Relainer 
47. Washer 
48. Spring 
49. Washer 
50. 8011 
51. Rubber cover 
52. Bolt 
53_ Circlip 
54. Sealing ring 
55. Washer 
56. Valve housing 

31 32 

57. Guide pin (only early prod .) 
58. Bearing ring 
59. Ball bear.ing 
60. Bearing sleeve 
61. Needle bearing 
62. Packing 
63. O-ring 
64. Packing 
65. O-ring 
66. Packing 
(jl_ O-ring 
68. Worm 



Illustration B. 

1. Circlip 

2. Lower sealing ring 

3. Needle bearing 

4. Housing 

7. Needle bearing 
8. Washer 

9. Upper sealing ring 

10. Steering shaft 

11. Adjuster screw 

12. Adjuster washer 

13. Circlip 

14. Needle bearing 

15. O-ring 

16. Cover 
17. Locknut 

18. Bleeder screw 

19. Balt 
22. Piston 

23. Pi n 

24. Sleeve 

25. Piston ring 

26. O-ring 
27. Ring nut 

30. Cover 
35. Bearing washer 

36. Needle bearing 

41. Packing 

42. Pipe holf 

50. Balt 
51. Rubber cover 

53. Circlip 

54. Sealing ring 

56. Volve housing 

59. Ball bearing 
60. Bearing sleeve 

61. Needle bear ing 

62. Packing 
63. O-ring 

68. Worrn 
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Steering gear assembled 
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2731 

GROUP 70 

GENERAL 
TOOlS 

The special tools are preceded either with 999 or SVO before the number 
(e .g. 999 1801 or SVO 1801). 

2294 

J 
2732 

A 
2715 2722 2724 2725 

Ii ft 
II 
U 

2733 2734 2862 

Fig. 7·1. Tools used for work on rear axle suspension and hub 

999 (SVO) 
1801 Slandard handle 18x200 mm. 
2294 Puller for ball joinI, sleering rad. 
2715 Drill for removing and fiffing grease cap. 
2722 Puller for inner ring, inner wheel bearing. 

2724 Driff for fiffing ouler ring, ouler fronl wheel bearing, 
and removing ouler ring, inner wheel bearing. 

2725 Drift for removing ouler ring, ouler fronl wheel 
bearing . 

2726 Puller for fronl wheel hub . 
2730 Driff for removing and fiffing small bush, lrack bar 

and rear bush in supporl arm (+ SVO 2733). 
2731 Driff for removing and fiUing large bush, lrack ba r 

(+ SVO 2733) . 
2732 Driff for removing and fiffing front bush , support arm. 
2733 Counlerhold for removing and fitfing bush, supporl 

arm , supporl slay and track bar. 
2734 Driff for removing bush in support stay. 
2862 Press 1001 for replacing wheel boll. 
2992 Tool for removing trim ring. 
5005 Tool for fiHing washer in hub seal and for ouler ring of 

fronl wheel bearing. 

2726 

Il 
2730 

et 
2992 5005 
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GROUP 73 

SPRI NGS 
DESCRI PTION 

The Volvo 164 is provided with coil springs at both 

front and rear. The front wheel suspension is in

dependent. The upper ends of the front springs (l, Fig. 

7-2) are seated in housings formed in the front axle 

member, and are seated in the bottom of the 

lower con.troI arms. The lower con,troI arms are als.Q 

provided with rubber buffers (5), which absorb any 

impacts arising from loading on the spring. The front 

axle member is fitted with rubber buffers (4) which 

limit the downward movemen~s of the, controi arms. 

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 (1 5) behind the rear axle. 

Rubber buffers (4) fitted on the rear side-members 

take up any impacts from loading on the springs. 

Fig. 7-2. Front spring and shock absorber 

1. Spring 
2. Shock absorber 
3. Upper ,hock ab,orber allachment 
4. Rubber buffer, 
5. Rubber buffers 
6. lower shock absorberattachment 
7. Allochment for stabilizer 
8. Stabilizer 
9. Attochment (in frome) for stabilizer 
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REPAIR INSTRUCTIONS 

FRONT SPRINGS 

REMOVING 

l . Remove the hub cap and loosen the wheel nuts o 

couple of turns. 

2. Jack up the front end at the front jack attach-

ments. Remove the wheel. 

3. Remove the sh ock absorber according to the 

instructions given in Group 76. 

4. Disconnect the steering rod from the steering arm. 

Loosen the clamp for the brake hoses. Remove 

the attachment (7, Fig. 7-2) for the stobilizer. 

5. Place a jack under the lower contro·1 a,rm. Loosen 

the nuts for the ball joints, knock with a hammer 

until the ball joints loosen from the the knuckle. 

Remove the nuts and lower the jack slightly. 

Remove the steering knuckle with the front wheel 

brake unit and place it on a suitable stand. 

6. Lower the jack fully ond remove the spring . 

INSTALLlNG 

l . Place the rubber spacer and spring In position. 

With the jack (placed immediotely under the 

spring) lift up the lower wishbone and fit the 

steering knuckle. 

2. Tighten the boll joints at the steering knuckle. 

Firmly s.crew the stabilizer to the lower controi arm. 

3. Check the rubber bush and lower washer (l, and 

7, Fig. 7-7) of the upper shock absorber attach

ment. Place the shock absorber in position and 

tighten its attochment. 

4. Point the wheels straight forwards (with the lower 

wishbone unioaded) and clamp firmly the brake 

hoses to the screw of the stabilizer. 

5. Install the wheel and wheel nuts. Lower the vehicle. 

Tighten the nuts. 

REAR SPRINGS 

REMOVING 

l . Remove the hub cap and loosen the wheel nuts 

a couple of turns. Jack up the vehicle. Place 

axle props in front of the rear jack attachments 

occording to Fig. 7-4. Remove the wheel. 

2. Jack up the rear axle with the jack so that the 

spring compresses. Loosen the upper and lower 

spring attachments. 

3. Remove the upper attachment (9, Fig . 7-5) for the 

sh ock absorber. Lower the jack corefully and 

remove the spring. 

INSTALLlNG 

l. Install the upper screw and the washer inside the 

Fig . 7-3. Rea r spri ng 

spring as weil as the rubber spacer (11) and the 

washer (10) and then firmly secure the spring to 

the upper attachment. 

2. Raise the jack and securely fix the spring to the 

lower ottachment with the washer (14) and the 

screw (13). 

3. Install the upper shock absorber screw, the wheel 

and the wheel nuts. 

4. Lower the vehic:e and tighten the wheel nuts. Install 

the hub cap. 

Fig . 7-4. Location ofaxle prop for propping up vehicle rear end 
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13 

19 18 17 16 15 14 

fig . 7-5. Rear axle suspension 

1. Brocket ll. Rubber spocer 
2. Support sta y 12. Brocket 
3. Brocket 13. Screw lower spring atlochment 
4. Rubber buffer 14. Washer 
5. Rear spri ng 15. Support arm 
6. Brocket 16. Shock absorber 
7. Trock bar 17. Lower shock absorber attachment 
8. Rear side-member 18. Front support stoy attachment 
9. Upper shock obsarber atlochment 19. Front bush , support arm 

10. Washer 
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GROUP 76 

SHOCK ABSORBERS 
AN D STABI LIZI NG DEVICES 

DESCRI PTION 

GENERAL 
The 164 is fitted with hydraulic, double-acting, tele

scopic type shock absorbers. They require no main

tenance and cannot be disassembled . 

The front shock absorber upper attachment (Fig . 7-7) 

consists of a spindle (5), which with upper bushes (l 

and 6), washers (3 och 7) and a spacing sleeve, are 

fixed into a housing in the front axle member. 

8 

7 

2 

3 

4 

5 

6 

Fig . 7·6. Shock absorber, function 

1. Dust cover 6. Valve 
2. Working cylinder 7. Baffle ring 
3. Piston rod 8. Cover 
4. Reservoir cylinder 9. Upper atlachment 
5. Poston 

VOl .VO 
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The lower attachment (Fig. 7-8) consists of an eyelet 

provided with a rubber bush, which cannot be d is

mantled and a piece of tubular piping, the flattened 

ends of which are screwed to the bottom side of the 

lower controi arm. 

The stabilizer (8, Fig. 7-2), which is attached to both 

the lower controi arms (7) and ro the frame (9), in

creases the stabil ity of the veh icle . 

The rear shock absorber attachment (Fig . 7-9) con

sists of eyelets provided with rubber bushes (l and 3) 

which cannot be dismantled . These absorbers are 

bolted at the top to the rear side-members and at 

the bottom to the support arms. 

The rear axle is attached to the body through two 

flexibly mounted support arms (15, Fig. 7-5). Forces 

acting longitudinally are taken up by two support 

stays (2) and the lateral forces are absorbed by a 

track bar (7). The support arms are fore-mounted in 

rubber bushes (19). The support stays and track ba r 

are attached to the rear axle frame through the rubber 

bushes. 

SHQ.CK ABSORBERS 

DESIGN 

The design of the shock absorbers is shown in Fig . 7-6. 

The outer cylinder (l) serves onlyas a protection 

against dust and dirt. The other two cylinders (2 and 

4) are concentrically arranged, one inside the other. 

The inner cylinder (2) is tbe actual working cylinde'r, 

the lower end of which is provided with a valve (6). 

Inside the inner cylinder there is a piston (5) in which 

holes are drilled, the passage of oil through these 

ho les 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 similar 

screw attachment is fitted. The space between the 

cylinders (2 and 4) serves as a reservoir and is 

only 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 s'eal and guide 

for the piston rod (3). The baffle ring (7) acts as o 

baffle for the fluid . 
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FUNCTION 
When the sh ock absorber is compressed or extended 

through the suspension of the vehicle, the piston (S) 

i~ moved in the inner cylinder (2). Fluid the n flows 

through the valve-controlled holes in the piston. The 

speed with which the piston moves is determined by 

the ra te at which the fluid passe s through the holes 

from one side of the piston to the other. Since the 

drilled holes are very narrow, the fluid can on ly 

pass through slowly, thus braking the movement of 

the piston . When the shock absorber is sudden ly 

compressed or extended, a further braking effect is 

caused by turbulence in the fluid passing through 

the holes in the piston . This dampens any rolling 

tendency on the part of the vehicle and ensures 

smoother riding. 

When the shock absorber is compressed or extended, 

the volume on each side of the piston is not altered 

by the same amount since the piston rod occupies a 

certain space. When the shock absorber is compres

sed, therefore, some of the fluid passes out through 

the valve (6) into the reservoir, and when the shock 

absorber is extended, fluid is again sucked into the 

cylinder (2) on the underside of the piston . 

REPAIR INSTRUCTIONS 

CHECKING SHOCK ABSORBERS 
Accurate checking of the shock absorbers can only 

be carried out with special checking devices. A rough 

check, however, can be made in order to see that the 

sh ock absorbers are functioning on the whole by 

noting the damping effect when rocking the ear up 

and down and then releasing it. Testing can 0150 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 judge 

whether it is operating 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 sh ock absorber does not function satisfactorily 

in both directions, or if the fixed rubber bushes are 

damaged, the shock absorbers should be replaced. 

REPLACING FRONT SHOCK ABSORBERS 
1. 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 allachment, front shock absorber 

1. Rubber bush 5. Spindle 
2. Spccing sleeve 6. Rubber bush 
3. Wc,her 7. Wcsher 
4. Nut 



Fig. 7·8. lower atlachment. frant sh ock absorber 
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on the unde·rside of the lower con~rol , arm, and take 

down the shock absorber. 

3. Fit the washer (7), the spacing sleeve (2) and the 

rubber bush (l). 

4. Pull apart the shock absorber and then fit it. 

Fit and tighten the lower screws. 

Fig. 7-9. Attachments, rear shock absorber 

l. Bush 3. Bush 
2. Spccing sleeve 4. Wcsher 

5. Fit the upper rubber bush (6), the washer (3) and 

the nut. Tighten the nut until it makes firm contact 

with the spacing sleeve. 

REPLACING REAR SHOCK ABSORBERS 
l . Remove the hub cap. Slacken the wheel nuts a 

couple turns. Jack up the rear end of the vehicle 

at the jack attachments. Place blocks in front of 

the jack attachments according to Fig . 7-4. Remove 

the wheel. Unscrew and rem ove the shock ab

sorber. 

2. When fitting make sure that the spacing sleeve 

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 vehicle. Put on 

the hub cap. 

REPLACING BUSHES 
FOR SUPPORT ARM 
1. Raise the vehicle by placing props in front of the 

rear jack attachments according to Fig. 7-4. Do 

not rem ove the jack. 

2. Disconnect the shock absorber at the lower 

attachment. Remove the lower screw of the spring 

and then lower the jack until the spring releases 

from the support arm. Move the spring back

wards so that it ruhs free from the support arm. 

Raise the jack un ti l the rear axle is in alevei 

position . 

3. Remove the screw on the support arm at the rear 

axle braeket (3, Fig. 7-5). Remove the front screw 

and take off the support a rm. 

4. Press out the front bush with tool 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 an gles 

to the support arm shaft (Fig. 7-10). 

5. Press out the rear bush with tool 2730 and tool 

2733. 

Press in the new bush with the same toois, using 

tool 2730 in the reverse direction. 

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, aga in rais~ 

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. 

NOTE. Check that the spacing sleeve and washers 

are placed correctly, see Fig. 7-9. Remove the 

props from under the vehicle and lower it. 

\ 
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Fig.7.10. Removing (an d installing ) the front bush, support arm 

REPLACING BUSHES FOR TRACK BAR 
l. Raise the rear end of the vehicle by placing 

props 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 axle. Remove the screw at 

the brocket (12) attached to the frame and take 

off the track bar. 

3. Check the bushes and make sure that the bar is 

not bent. 

4. If necessary, press out the small bushes with 

2730 using 2733 as a counterhold. (Fig. 7-13). Press

ing in the bushes can be done with the same tools 

on ly in this case 2730 is reversed (Fig. 7-14). 

Fig.7·11. Removing small·bl/.$h, track bar 
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Fig. 7·12. Installing small bush, track bar 

VOLVO 
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5. The large bushes are pressed out with 2731, and 

2733 as a counterhold (Fig. 7-11). When pressing in 

the bushes, 2731 is reversed (Fig. 7-12). 

6. Fit the bar with the screw to the frame brocket 

(12). 

7. Place the other end on the rear axle brocket (6) 

and fit both washer and nut. Screw on the frame 

brocket nut. 

8. Remove the blocks and lower the vehicle. 

Fi g. 7·13. Removing large bush, track bar 
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Fig . 7·14. Installing large bush, track bar 

REPLACING BUSHES FOR SUPPORT STAV 
The bushes of the support stay are pressed out 

wi th tool 2734 and counterhold 2733. They are 

suitably pressed in with a drift press directly on the 

bush and with tool 2733 as a coun'terhold '( see 

Fig. 7-15). Before pressing in the rubber bush, coat 

it with oil 50 that it 51ides easily in position and is 

not damaged. 

When installing the bushes, they should be turned so 

that the markings come at right angles to the length 

of the stayas shown by the arrows in Fig. 7-16. 

Fig. 7-15. Installing bush, support sta y 

Fig. 7-16. Marking-up support stav bush 
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GROUP 77 

WHEELS 
REPAIR INSTRUCTIONS 

CHANGING WHEELS 

VY~en fitting wheels, it is important that all grit and 

di ft and any surplus paint is cleaned off from the 

contact surfaces between wheel and hub. 

REPLACING WHEEL STUDS 

The wheel studs can be replaced wi thout removing 

the front wheel hubs or drive shafts. 

1. Remove the brake caliper and brake disc accord

ing to the instructions in Part 5. 

2. Set up tool 2862, without the accessory components, 

Fig. 7·17. Removing wheel stud 

Fig. 7·18. Insfalling wheel sfud 
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as shown in Fig . 7-17. Run the nut runner until the 

stud is fully removed. If the old stud is loose in the 

hub, the hole must be checkmeasured. If the hole 

diameter exceeds 16.27 mm (0.64"), the hub must be 

replaced. 

3. Insert a new, oversize wheel stud and press il 

in by hand as far as possible. 

4. Place the accessory part, the pin, in the press tool. 

5. Place the sleeve on the outer end of the wheel stud. 

6. Place the tool in position (see Fig . 7-18) and use 

a nut runner to screw in the stud completel y. 

NOTE. When replacing a wheel stud, always use a new, 

oversize stud . The oversize stud can be fitted withou! 

previously machining the hole. 

REPLACING AND ADJUSTING FRONT 
WHEEL BEARINGS 

l . Remove the hub cap and slacken the wheel nuts 

slightly. 

2. Jack up the front end and place props under the 

lower wishbones. Unscrew the wheel nuts and lift 

off the wheel. 

3. Remove the front wheel brake according to the 

instructions given in Part 5 under " Removing the 

front wheel brake unit". 

4. Remove the grease cap with tool 2715 (Fig . 

7-19). Remove the split pin and castle nut. Pull off 

Fig. 7·1 9. Removing grease cap 
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Fig . 7-20. Removing hub 

Fig. 7-21. Removing inner bearing 

Fig. 7-22. Removing inner bearing ring 

A = 1801 B = 2724 
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the hub with puller 2726 (see Fig. 7-20). Pull 

off the inner bearing from the stub axle with 

puller 2722 (see Fig. 7-21) if the bearing remains 

in place. 

S. Remove the bearing rings. Use drift 2724 (Fig . 7-22) 

for the inner bearing ring and drift 272S (Fig. 7-23) 

for the outer bearing ring together with standard 

hand le 1801 . 

6. Clean the hub, brake disc and grease cap. 

7. Press in the new bearing rings. In addition to 

using standard hand le 1801, use drift SO OS (Fig . 7-24) 

for the inner ring, and drift 2724 (Fig. 7-2S) for the 

outer bearing ring. 

8. Grease the bearing with the help of a pressure 

greaser. If there is not one available, pack the 

bearings by hand with as much thick grease as 

the re is room for between the roller retainer and 

inner ring of the bearing. Also app ly grease to 

the outer sides of the bearings and on the outer 

rings pressed into the hub. The recess in the hub 

is filled with grease all round up to the smallest 

diameter of the outer ring of the outer bearing, 

see Fig. 7-27. 
Use a high-class bearing grease for the bearing. 

Place the inner bearing in position in the hub. 

Press in the hub until it lies against the bearing 

outer ring . Usetools 1809 and SOOS, see Fig . 7-26. 

Without the '100Is, however, press the rubber ring 

onto the steering knuckle unt-il it bottoms. 

NOTE. It is important that the ring is fitted fia'! and 

not at an angle. 

9 Place the hub on the stub axle. Fit the outer 

bearing, washer and castle nut. 

10. The front wheel bearings are adjusted by first 

tightening the nut with a torque wrench to a torque 

Fig. 7-23. Removing ouler bearing r ing 

A = 1801 B = 2725 
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Fig. 7-24. Installing inner bearing ring 

A = 1801 B = 5005 

A 

Fig. 7-25. Installing outer bearing ring 

A = 1801 B = 2724 

Fig. 7-26. Filling seal 
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of 70 Nm (50 Ibft). Then siaeken the nut 1/3 of 

a turn. 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. 

11. Fill the grease cap half full of grease and fit it 

with tool 2715. 

12. Install the front wheel brake unit according to 

Part 5. 

13. Lift on the wheel after having cleaned any grit 

and dirt from the contact surfaces between the 

wheel and hub, and then tighten up the nuts suffi

ciently so that the wheel cannot be displaced on 

the hub. Lower the vehicle and tighten the wheel 

nuts firmly. Tighten every other nut a little at a 

time until all of them are finally tightened to a 

torque of 100-140 Nm (70-100 Ibft). Install the hub 

cap. 

VOLVO 
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Fig. 7-27. Lubricalion of front bearing 
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TOOLS 

Special tools may have SYO or 999 in front of their number, e.g ., SYO 2739 or 999 2739. 

8 
5001 

nP-
2744 2893 2847 

FW 
5002 

2891 

Fig. 8·1. Tool. for Ihe body 

999 (SVO) 
2739 Clamp for gas spring, Irunk lid 
2744 Press tool for gas spring, Irunk lid 
2847 Holder for securing fixlure 2777 (2 are used) 
2848 Arm for measuring heighl of side·member 
2891 Straight ed ge for measuring height of side-member 
2893 Holder for fi xing straight edge 
5001 Guide for fixture for replacing side members, left 
5002 Guide for fi xture for replacing side members, right 

, 
2848 

Fig. 8-3. 2899 Fixture for fitting windshield 

2 3 

Fig. 8·4. Equipmenl for filling ond leokoge lesl. 

1. Vacuum pump 
2. Nipple for vac uum pump, SK-1229 
3. Leak deteetor wit h LPG-bottle 

Fig. 8·2. 2777 Fixture for replocing side·members 4. Pressure gauge kit with hoses 

26 

I 
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GROUP 81 

BODY FRAME 
DESCRI PTION 

The ear has an integral body so that there is no 

chassis frame. The body is composed of a number of 

pressed steel plates, each of which forms part of the 

supporting construction. 

The body can suitably be divided up into the floor, 

side sections, rear section, scuttle, roof section, front 

mudguards, doors, trunk lid and hood . 

The floor and frame section (Fig. 8-5) consisfs 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 sea t support. 

The tunnel, which accomodates the propeller shaft, 

is spot-welded to the floor plates. The rear floor 

plate has a longitudinal 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 flanged hole in the rear floor plate for mounting 

the fuel tank, the upper part of which forms part of 

the floor in the trunk. The scuttle (Fig. 8-5) 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 cros\S-member under the front seats .. The 

front axle member and bumpe,r support bars are 

attached to the side members. 

The side section consists of the front pillar, inter

mediate pillar, rear pillar, inner and outer cantrails, 

roof former, windshield pillar, rear wheel arch with 

wheel arch member, rear mudguard, back plate and 

joining plate. The cowl member, inner bottom rails 

and end plates in the rear wheel housings are made 

of galvanized sheet metal. 

The roof section (see Fig. 8-6) consists of a number 

of pressed steel plates. These roof plates form the 

upper part of the shuttle, the, windshield opening, the 

roof itself, the opening for the rear window and the 

front limit of the trunk lid. 

The body is noise- and heat-insulated. The insulation 

consists of self-adhesive foam rubber material. 

REPAIR INSTRUCTIONS 

Mounting of tool for front side members 

There is a fixture wi'th 'tools to ensure accurate joining 

or straightening of front side members. Before the 

fi ~ture can be placed in position, the front end, engine 

and transmission must be removed. 

l . Set up the fixture 2777. The rear guide pins with 

the guides 5001 and 5002 (8, Fig. 8-7) fit in the 

holes in the floor p lating and are held in posi

tion by clasps (9). 

Fig. 8-5. Floor section 
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Fig. 8·6. Body 

2. Screw the retainer 2893 (6) on the side-member, 

with a bolt in the second attaching hole from the 

fron,t for the rear engine mounting. 

3. Place the straight edge 2891 (3) immediately 

under ~he side-member so tha't the front support 

studs (4) are immediately behind the member for 

the jack a~tachment. Rotate the support studs so 

thaI theyalmost support against the sides of the 

member and lock them in this position . Make sure 

that the contact points of 'the support pins are free 

from underbody sealing and that they do nolt come 

against the member flange profile. Tighten the 

bolt (S) in the holder 2893, so that the straight 

edge remains steady. Do not tighten 50 hard as to 

bend ,the straight edge. 

4. The measuring arm 2848 (2) is secured to the 

side-member by studs in both the lower afitaching 

holes for the steering gear. On the right member 

place the measuring arm on the outside, and on 

the inside. 

The disfance between the measuring arm and the 

straight edge should be the same for both side

members within 2 mm (0.08"). The distance may not 

be greater than 6 mm {0.24"). 

Fig. 8-7. Tool for front side·members 

l. Reto i ners 3. Stroight edge 5. Bolt 7. Reor guide pin 9. Closp 
2. Measuring arm 4. Front support studs 6. Retoiner 8. Guide 
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GROUP 82 

HOOD AND MUDGUARDS 
DE SC RI PT ION 

The hood consists of an outer and an inner plate 

which are bonded together with adhesive. The hood 

is hinged at the back on two hinges. In the closed 

position it · is secured by a lock fitted on the front 

section. The lever for the hood lock is operated by 

means of a controi placed underneath the dashboard 

inside the ear. 

The front mudguards, front section and hood make 

up the front end. The front mudguards 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. 

REPAIR INSTRUCTIONS 

FRONT MUDGUARDS 

The front mudguard is removed after the plastic cover 

over the headlights and the headlight itself have been 

removed (see Part 3). This is done by unscrewing the 

following bolts: the bolts joining the mudguard and 

front plate, the bolts on the wheel arch, and the bolts 

linking the mudguard rear edge and the brackets on 

the body. The bolts on the rear edge of the mud

guard are accessible when the front door is opened. 

FRONT SECTION 

The front section is attached to the front mudguards, 

wheel arch 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 lights if fitted. Then remove the grille, 

the horn, the bumpers and the support irons for the 

bumpers. Pull out of the way all, electric cables, 

remove the radiator, the expansion tank and any 

other components which are mounted on the front 

plate. Also remove the battery and the hose for the 

air cleaner. Disconnect the wire for the hood lock, 

the bolts between the front plate and mudguard, 

wheel arch and front cross-member. 

HOOD AND HOOD LOCK 

The hood is attached in each hinge by means of 

bolls. It is removed by unscrewing the bolts be

tween the hinges and hood. The hinges are attached 

to the body with three bolts each of which are access

ible for removal under the mudgiJGrd. All the holes in 
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the hinges are oval in order to permit hood adjust

ment. 

The hood lock (Fig . 8-8) is adjustable longitudinally 

since the holes in the front section are oval. The 

locking pin is adjustable longitudinally 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 lubricated with grease. 

The hood contact at the corners when closed can be 

adjusted by screwing out or in the rubber stops at the 

hood corners. 

Fig. 8·8. Hood lock 
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GROUP 83 

DOORS AND TRUNK LID 
DESCRI PTION 

The doors are built up of an inner and an outer plate 

which are f/tanged and spot-welded together. The 

hinges are fitted to the inner plate. The doors are 

adjustable both longitudinal/y, vertical/y and lateral/y. 

The doors have bonded cord strips at the windows. 

The door locks are screwed to the doors. 

The door handle on the outside actuates a lever which 

lifts the lock pin of the door lock by means of a pul/ 

rod . The door opener inside the car is f itted in the 

inner door plate with screws. The handle transmits the 

movement to a lever which li~ts the locking pin by 

means of link rods in the lock. On the front doors :the 

lock mechanism is fitted in a cylinder under the door 

handle. 

The rear doors are fitted with child-safety locks. The 

locks consist of a latch which prevents the door from 

being opened from the inside when the latch is down. 

The window winders consist of lifting arms with 

toothed segments. The window runs in sliding 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. 

The trunk lid is built up of an outer and inner plate 

bonded together with adhesive. The catch for the lock

ing device is fitted on the rear edge of the trunk li d 

and the hinges are fitted on the front edge of the lid. 

The hinges are bolted to the body. The trunk lid is 

counter-balanced by means of a gas spring and can 

be set in any desired position when opening. The 

locking device is fi~ted on the body below the lid and 

is of the turning type. 

The 164 is also available with a sun-roof. The roof is 

operated by means of a crank handle, which 1s folded 

in the recess in the roof upholstery betweell the sun 

visors when not in use . 

Any water that penetrates the joint between the body 

roof and sun-roof is col/ected in the inner roof plate 

and conducted away through four hoses taken through 

the corner posts of the roof. 

REPAIR INSTRUCTIONS 
DOORS 

Removing and instal/ing door stops 

Remove the door panel in accordance with the 

instructions under "Removing inner handles and up

holstery'· . Then unscrew the screw between the door 

stop and post, and remove the rubber sealing (see 

Fig. 8-9). After this rem ove the three screws securing 

the door stop to the door. The door stop can now be 

taken out through the upper opening in the inner plate 

of the door. 

Instal/ing is in the reverse order. 

Fig. 8-9. Door stop 
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Removing and installing fro·nt doors 

Remove the door stop in accordance with the in

structions under "Removing and fittings door stops". 

Unscrew the bolts between the hinges and door. The 

bolts are accessible when the door is opened. The 

door can then be ·taken off i(Fig. 8-10). 

In order to remove the hinges the panel in front of 

the door has to be taken off. When this has been 

done, the three bolts are unscrewed, after which the 

hinges can be removed. 

The door and hinges are installed in reverse order. 

Concerning installing the door stop, see under "Re· 

moving and installing door stops". 

Since the holes in the hinges and in the attachment 

between the door and hinges are ovat the door can 

be adjusted laterally. The door can be adjusted vertic

ally and sideways in the attachment between the 

hinges and door post. This is possible since the holes 

in the door post are larger than the diameter of the 

bolts. 

Removing and installing rear doors 

See the corresponding section above and Fig. 8-11. 
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Fig . 8·10. Front door 

1. Sc rews for door lock 
2. Ha les for lock cylinde r atfoch in g screws 
3. Screws for door arch 
4. Suppo rt roll er for w ind ow wi nder 

Fig . 8·11. Rear door 

1. Latch for chi ld safety lock 
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Fig . 8-12 . Removing winding handle 

Removing inner handles and upholstery 

1. Remove the armrest in the front door by taking out 

the two plastic plugs with a narrow screwdriver 

and removing the attaching screws located on the 

inside. Then turn the plastic ring at the front edge 

of the arm rest several turns to the left, push the 

armrest forwards and the hook at the front edge 

disengages leaving the armrest to be removed. 

The armrest in the rear door is removed by taking 

out the plastic pl1ugs and undoing the attaching 

screws. 

2. Remove the window winding handle by pressing 

in the washer towards the door upholstery and 

then towards the handle in the same direction as 

the handles as shown in Fig. 8-12. This releases the 

spring clip and the winding handle can be taken 

off. 

When fitting, make sure thatthe- ,spring clip is 

fitted so that its open end faces towards the wind

ing handle as shown in Fig. 8-12. 

3. Undo the screws at the top ed ge of the upholstery 

and then remove the door upholstery by inserting 

a screwdriver or similar under the upholstery edge 

and carefully levering outwards so thai the up

holstery comes away. 

Latch plates 

The I'atch plate is made of steel and is fitted with a 

floating nut plate. The latch plate is adjustable since 

the holes in the body are larger than the diameter of 

the attaching screw. 

The vertical position of the latch plate is controlled 

by closing the door with the press button of the 

Fig . 8-13 . Latch plate 

A. Front door 1.5" 
Rear door 2.5 0 

outer handle pressed in, when the door latch should 

slide correctly into the latch plate. The I,atch plate 

should have an inward inclination of 1.5 0 for the 

front doors and 2.5 0 for the rear doors, see Fig. 8-13. 

Removing front door lock 

1. Carry out operations 1-3 under "Removing Inner 

handles and upholstery". 

2. Remove the lock cylinder by unscrewing the attach

ing screw which is fitted in the rear edge of the 

door (2, Fig . 8-10). 

3. Remove the locking for the pull rod locking knob 

and take out the pull rod . 

4. Remove the locking for the inner door opener 

push rod. 

5. Remove the locking for the outer handle pull rod. 

6. Unscrew the two screws for the rear winder roil 

on the edge of the door (3, Fig. 8-10). 

7. Unscrew the three screws for the door lock. These 

screws are placed on the rear edge of the door 

(l, Fig. 8-10). 

8. The lock can then be removed by carefully levering 

the rear winder rail forwards. 

Removing rear door lock 

1. Carry out operations 1-3 under "Removing Inner 

handles and upholstery". 

2. Remove the locking for the pull rod locking knob. 

3. Remove the locking for the inner door opener 

push rod. 

4. Remove the locking for the outer handle pull rod. 

5. Wind down the window so that its lower edge 
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comes level wi th the upper edge of the door 

lock. 

6. Remove the weather strip for the door fra me. 

7. Unscrew the attaching screws for the door frame 

and lift it off. 

8. Unscrew the attaching screws for the door lock 

and remove the lock from the door. The attaching 

screws for the lock are placed on the rear edge 

of the door. 

Removing outer handle, front doors 

l . Wind up the window to closed position. 

2. Re~ove inner door hand~e and upholstery accord

ing to previous instructions. 

3. Adjust the window vertically so that 'the. hole in the 

winding rail is opposite the leading of the two 

attaching screws (7, Fig. 8-14), and undo this screw. 

4. Wind down the window so that the rear screw is 

accessible and unscrew this also. 

5. Unhook the return spring (8, Fig. 8-14) and lift out 

the handle and cover as one unit. 

4 

fig. 8-14. Lock, front door 

l. lever 
2. lever 
3. lever 
4. Pull rod for lock bullon. 
5. Outer handle 
6. Cover for outer handle 
7. Screws for outer handle cover 
8. Return spring for outer hand le 
9. Pull rod for outer handle 

10. lock cylinder 
11. lack device 
12. Inner door apener 
13. Return spring for inner door opener 
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Installing outer handle, front doors 

l. Place the handle in position in the door and move 

the pull rod (9, Fig . 8-14) in the lifting arm for the 

handle. 

2. Screw in both the attaching screws (7, Fig . 8-14). 

The leading screw is accessible through a hole in 

the winder rail. 

3. Check to make sure the lock funotions properly. 

If necessary, ad just the length on the pull rod (9, 

Fig . 8-14). 

4. Install the return spring (8, Fig. 8-14) . 

5. Put back the door upholstery and install the inner 

handle. 

Removing outer handle, rear doors 

l . Wind up the window to closed position . 

2. Remove the inner handle and upholstery according 

to the previous instructions. 

3. Unhook the return spring (8, Fig . 8-15). 

6 
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4. Undo the screws (7, Fig. 8-15) and lift out the 

hand le and cover as one unit. 

Installing outer handle, rea'r doors 

1. Place the handle in position in the door and move 

the pull rod (4, Fig . 8-15) in the lifting arm for the 

handle. 

2. Screw in the attaching screws (7, Fig. 8-15). 

3. Check to make sure that the,re is a c1earance (A, 

Fig. 8-15) of 1 ± 1 mm (0.04 ± 0.04") between the 

pull rod eyele,t and pin in the lock lever. 

4. Install the return spring (8, Fig . 8-15) and check that 

the lo::k functions properly. 

5. Put back the door upholstery and install the inner 

handle. 

Removing fro·nt door frame 

1. 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. Unscrew the attaching screws for the braeket for 

the lower attachment of the front guide roil and 

remove the braeket. 

4. Remove the sealing strip which runs round the 

door frame. 

5. Remove the two attaching screws on the rear 

edge and front edge respectively. The door frame 

can be removed by lifting it straight up. 

Removing rear door frame 

See the corresponding section above. However, it IS 

A , , 
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Fig. 8-16. Measuremenl for fronl side door A=78.5±2 mm 
(J.l±O.08") 

not necessary to carry out point 3 when removJng 

the rear door fra me. 

Removing front door winding window 

1. Carry out operations 1-5 under "Removing front 

door frame". 

2. Remove the guide roller for the window. The 

guide roller is placed at the uppef edg.e of the 

door as shown in Fig . 8-10. 

3. Remove the I,ocking springs and washers between 

the slide rail and lifting arms. These springs can 

be removed by pressing them right in and then 

releasing them, after which they can be taken 

off. 
NOTE. Take care that the window does not fall 

down in the door. Even if the window is placed 

Fig. 8-15. Lock, rear doors 

l. Lever for remote controi 
2. Lever for child safety door lock 
3. Lever 
4. Pull rad for outer hand le 
5. Outer handle 
6. Caver for outer handle 
7. Screws for outer handle cover 
8. Return spring for outer handle 
9. Pull rad for lack butt.on 
l~ Inner door apener 
11. Return spring for inner door opener 
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Fig. 8-17'. Measurement far rear side daor A=1 69±2 mm 
(6.7±O.08") 

carelessly at the bottom of the door the slide 

roil can damage the outer plate. 

4. Withdraw the window from the pins in the 

window winder, after which the wi ndow can be 

lifted straight up. 

Removing rear door winding window 

See the corresponding section above. 

Fitting a window in the window winder 

If the window winder is to function satisfactorily, the 

dimensions given in Figs. 8-16 and 8-17 should be 

fo"'owed when fitting a window in the window winder. 

Removing ventilation windows 

1. Carry out operations 1-5 under "Removing front 

door frame. 

2_ Remove the grooved strip from the front slide 

rail 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 remove the plate . 

3_ After the rubber strip round the ventilation wi ndow 

Fig_ 8-18. Door frame 
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has been removed from the groove all round, 

the window with strip can be taken off, see 

Fig . 8-18. 

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. Re move the attaching screws between the front 

guide roil and braeket between the door and 

braeket. Remove the braeket. 

4. Remove the locking springs and was hers for the 

lifting arm. Begin by removing the spring in the 

door slide. The springs are removed by pressing 

them right in and then re leasing them, after whid>. 

they can be taken off_ 

NOTE. Take care, that the window does not fall 

down into the door_ Even if the window is placed 

carelessly at the bottom of the door, the slide rail 

can damage the outer plate . 

5. Move up the wind ing window to the top position. 

Lock the window by placing a screwdriver under 

the slide rail in the upper rear clip hole for the 

doo r upholstery. 

6. Remove the attaching screws for the wi ndow 

winder, see Fig . 8-10, and remove it from the door, 

see Fig . 8'19. 

Fig _ 8-19_ Winding mechanism 
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Fig. 8·20. Tools for spring su ppo rt 

Removing rear door winder 

Proceed in the same way as described above. How

ever, point 3 does not need to be carried out when 

removing the rear door window winder. 

TRUNK LID 

The trunk lid is mounted on two hinges, both of which 

are attached by means of two bolts to the inner plate 

of the lid and with three bolts to the pillar under the 

rear window. 

The trunk lid is counter-balanced by means of a spring 

support. 

The trunk lid is removed by unscrewing the two bolts 

on each hinge and lifting it off. 

When replacing the spring support, the lid is first open

en ful ly. It is then lowered slightly and clamp 2739 

applied and the I,id opened fully aga in, after which 

the spring support can be removed . When fitting a 

new spring support press tool 2744 is used as 

shown in Fig. 8-20 in order to enable clamp 2739 

to be fitted . Installing is done in the reverse, order. 

When removing the hinges, first remove the spring 

support as described above. The lid is then removed 

from the hinges and after this the hinges from the 

body. 

The holes in the part of the hinges which fits on the 

trunk lid are oval in order to permit longitudinal 

adjustment. For vertical adjustment the holes in the 

pari' of the hinges which fi 'ts in the body are oval. 

The locking device (Fig . 8-21) is fitted in the rear 

section and is released by turning the lockable knob. 

The lock catch on the lower edge of the lid is adjust

able in order to permit variation of the closing ten

sion of the lid. 

2·--~·0 

Fig . 8-21. Lock for trunk lid 

1. Lock catch, fitted in lid 
2. Lock mechanism, fi11ed in rear secfion 
3. Lock knob, fitted in rear section 

The lock knob is removed by unscrewing the large 

slotted nut inside the trunk. The lock knob can then be 

pulled out backwards. 

To remove the lock, first rem ove the lock knob and 

then unscrew the two bolts under the upper edge of the 

rear section, after which the lock can be taken off. The 

lock is adjustable longitudinally since the bolt holes 

are oval. 

SUN-ROOF 

Removing cable 
1. Open the sun-roof and release the clips securing 

the roof upholstery at the front end. Then move 

the upholstery back to leave an opening. 

2. Crank the sun-roof forwards and siaeken the 

screws at its four attachments (9 and 11, Fig . 8-22) , 

Bend the blade springs (10) to the one side an.d re

move the reinforcing plates (13) at the rear attach

ments. Lift off the sun-roof. 

3. Remove the wind deflector (2). 

4. Remove the intermediate pieces (8), covering strip 

(3) and holders above the drive. Release the front 

guiderails (6) and pull out the cables (S). 

Fitting of cables 
l. Fit the cables so that the attachments for the sun

roof come opposite each other, and at the rear 

end of the roof opening. Screw on securely the 

front guide rails . 

2. Fit the intermediate pieces, holders and covering 

plate. 
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3. Fit the wind deflector. 

4. Screw on the roof securely and put back the leaf 

springs. 

5. Crank the sun-roof forwards until it is completely 

c/osed and check that it is level with the roof. To 

adjust vertically, use the front attachments (9) 

and the lifts at the rear attachments (11). Also 

check that both the lifts stand straight up when the 

ro of is dosed. 

6. Unscrew the crank and gear housing (4). Turn the 

crank to the stop position on the removed gear 

housing. 

7. Fit the gear housing and crank. The crank should 

now point straight forwards in the vehic/e when 

the sun-roof is completely c/osed. 

8. Put back the upholstery and test the function of 

the sun-roof. 

Replocing seo,ling strips 
The sun-roof must be removed In order to replace 

the insulating strip and sealing strip there. See points 

1 and 2 under "Removing the cable" . 

When replacing the insulating strip round the roof 

opening of the sun-roof, all that is required is to crank 

the roof back to its rearmost position. 

A 

Fig. 8-22. Sun-roof 

A. Rear altachment when roof is open 
B. Rear altachment when roof is closed 

l. Drain hose 8. Intermediate piece 
2. Wind deflector 9. Front attachment 
3. Covering strip 10. Blade spring 
4. Crank housing with crank 11. Rear altachment 
5. Cables 12. Rear adjustment 
6. Front guide rail 13. Reinforcing plate 
7. Front adjustment 
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GROUP 84 

SEALING STRIPS, 
TRIM MOULDINGS AND GLASS 

REPAI R I NSTRUCTIONS 

SEALlNG STRIPS 
The sealing strips a re secured by means of spot

welded fasten ing rails. 
A seal ing st rip is removed by pulling it outwards, 

when the ridge of the strip releases from the rail. 

When installing the sealing strip, one of the ridges is 

placed in position in the rail , the other ridge is then 

pressed down into the rail wi th the help of a wooden 

putt Y knife. This is moved along the rail as shown In 

Fig . 8-23. 

Fig. 8-23. Fitting sealing strip 

TRIM MOULDINGS 

Waist mouldings 
The waist mouldings are attached with plastic cl ips. 

The mouldings are removed with the he lp of a 

wooden putt Y knife with which they are carefully 

levered off. The clips can be removed by carefully 

puMing them off with pliers. 
When installing, begin by placing in the clips and lock

ing them by pressing in the stud in the middle . The 

moulding is then pressed onto the clips. 

Removing windshield moulding 
The windshield moulding is fixed by means of clips 

pressed into the slits in the windshield opening in the 

body. 
The moulding can, for example, be suitably removed 

with a steel putt Y knife. Insert the knife between the 

windshield and moulding opposite a clip, see Fig. 8-24. 

Then lever the moulding loose. 

Fig. 8·24. Removing trim moulding 

8 : 13 



Installing windshield moulding 

Install the windshield moulding by pressing it in be

tween the body frame and the clips. To ensure that the 

moulding coincides with the corner joinits, fitting 

should be done in the following order. First, install the 

I'ower moulding with a corner joint on. Then install a 

side moulding also with a corner on. Finally, install the 

remaining moulding together with corners on to the 

body frame. 

Removing t.rim moulding for rear window 

l. Remove the moulding from the rubber strip by 

inserting a moistened nylon putt Y knife and mov

ing it all round between the strips (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 moulding by levering out the 

ridge of the rubber strip from the trim moulding 

with a moistened wooden putt Y knife and releasing 

the trim moulding in the middle with another putt Y 

knife as shown in Fig. 8-25. Lever off the moulding 

carefully while releasing the rubber strip with the 

other putt Y knife. 

;;/ 
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Fig. 8-25. Removing trim moulding 

j/ 
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Installing trim moulding for rear window 

Moisten a 4.0 mm (5/32") leather cord in soap solue 

tion or paraffin and place it in the groove of the 

rubber strip for the trim moulding. 

Place one half of the trim moulding in position and 
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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. 8-26. Push over the 

joining pieces and repeat the procedure with the 

other half of the moulding. Adjust the position of the 

joining pieces over the joints. 

Fig. 8-26. Installing trim moulding 

WINDSHIElD 

Removing windshield 

l. Place protective covering over the hood and front 

seats. 

2. Remove the windshield wiper arms. 

3. Remove the externai trim moulding . See "Removing 

windshield moulding". 

4. Unscrew the inner covering strips and rearview 

mlrror. 

5. Cut the windshield loose with a warm soldering 

Iron. 

Insert the point of the iron in between the wind

shield and the body, from the inside of the 

vehicle, see Fig. 8-27. Then draw the soldering iron 

all round the windshield. The windshield can now 

be pressed out by hand. Cut off any remaining 

strands with a knife. 

6. Cleon the body (0150 the windshield if it is to be 

refitted) of any tape. 

7. Remove ony defective clips. 
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Fig. 8·27. Removing windshield 

Installing windshield 
1. Inject sealing agent into the holes where the new 

clips are to be fitted. Use pump No. 210163. 

2. Install new clips. 

3. Clean weil the surfaces where the tape is to lie on 

the body and windshield. Use ethyl or methyl 

acetate for the cleaning. Be careful not to touch 

the cleaned surfaces. 

4. Coat the clips with sealing agent No. 686275 so 

that the agent forms a smooth bridge between 

the clips and body for the butyl tape to seal 

against. 

5. Coat adhesive on the cleaned surfaces on the 

body and windshield. Coat an ed ge between 18 

and 21 mm (3/4 and 7/8") in width round the wind

shield, measured from its outer edge. Apply the 

adhesive twice to ensure total coverage. Any 

adhesive spill on the body or glass surfaces can 

be removed with methyl acetate. The adhesive 

can be applied within 5 minutes after the cleaning. 

6. Install both the spacers on the lower edge of the 

windshield opening. They should lie between the 

2nd and 3rd dip from each windshield post. 

7. Install the butyl tape on the body not less than 10 

minutes and not more than 1 hour after the 

adhesive has been applied. Roll the tape round 

the whole of the windshield opening with the 

protective paper on . The joint should be opposite 

one of the side posts and the joint ends should be 

cut at an angle. 

The tape is best cut with a heated knife. 

Place the tape edge to edge with the spot-welded 

flange. The tape profile may not be altered by 

stretching. The protective paper is removed im-

mediately before the windshield is installed. Be 

careful not to dirty or touch the adhesive surface 

of the tape. 

8. Use a glDSS lifter for fitting the windshield. Two 

men are required to fit the windshield. It must be 

carefully fitted in the opening before being placed 

against the tape . Once the windshield has been 

placed in position, then adjusting possibilities are 

very small. The windshield must not lie against 

any clip. 

9. Install the fixture 2899 and press the wind

shield firmly in position . When the outer plane of 

the windshield lies 1 ± 1.5 mm (0.04 ±0.06") from the 

outer edge of the body, then the windshield is in 

the correct position. Let the fi xture remain about 

45 seconds. 

10. If the butyl tape is squeezed outside the ed ge of 

the windshield on its inside, cut it off with a 

warm knife . 

Note: If any part of the painted edge on which 

the butyl tape is fitted is seen through the wind

shield from the outside of the vehicle, apply 

sealing agent 686275 to these points. This is only 

required for light-coloured vehicles. 

11 . Ins·tall the outer trim moulding, see " Installing 

windshield moulding". 

12. Install the inner cover strips and rearview mirror. 

13. Install the windshield wiper arms. 

REAR WINDOW 

Removing rear window 
1. Remove the trim mould ings as desc ibed in opera

tions 1-3 under "Removing reor window mould

ing" . 

2. Remove the cables for the electrically heated rear 

window. 

3. Release the rubber strip both from the rear window 

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 rear window and between the rubber 

strip and sheet metal respectively and moving it 

all round. 

4. Start removing the rubber strip in the upper left

hand corner by levering the rubber strip over the 

edge of the sheet metal from inside and at the 

same time carefully pulling out the strip from out

side with a pair of wide-nosed grips. Then care

fully pull off the strip by hand aU round and 

remove the rear window. 

Remove all sealing compound from the sheet 

metal. If it has d,ied on, first carefully scrape off 

the sealing compound and then wash clean with 
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naphtha. Check that the sheet metal edge is not 

deformed. If the sealing compound has not dried 

on, clean the rubber strip with naphtha, otherwise 

replace it. 

Installing rear window 
l. Moisten the outer edge of the windshield and fit 

the rubber strip storting at one of the corners. 

Adjust the strip so that it lies correctly all round. 

2. Install a cord (preferably of terylene) of a suitable 

size in 'the groove of the rubber strip for the 

sheet metal edge, beginning at the top center as 

shown in Fig . 8-28. 

j; 
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Fig . 8.28. Placing cord in rubber strip 
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3. Place the rear window in position with the rubber 

strip fitted. Wearing working gloves, carefully strike 

the rear window a few blows with the palm of the 

hand so tl:t.at it makes good contact all round. 

Then carefully pull out the cord from inside. This 

will cause the rubber strip to "creep" over the 

sheet metal edge as shown in Fig. 8-29. It may 

sometimes be necessary to adjust the position of 

the rear window with the palm of the hand. If the 
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Fig. 8.29. FiUing rea r window 
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cord is difficult to pull out, this may damage the 

strip, in which ca se the reor window should be 

struck from inside or outside with the palm of the 

hand if the rubber strip does not "creep" over the 

edge of the sheet metal properly. 

4. Check that lhe rubber strip sea Is weil all round. 

If necessary adjust the posi,tion of the rear window 

both vertically and laterally by striking with the 

palm of the hand. 

5. Seal the jo ints between the rubbe-r strip and rear 

window and rubber strip and sheet metal with 

sealing compound using a gun with a flat nylon 

nozzle. Make sure that the sea l,ing compound fills 

the joint weil. Scrape off surplus sealing compound 

and wash the rear window and sheet metal with 

naphtha. Clean the rear window and sheet metal 

around it with polish . 

6. Install the trim mouldings as previously described. 

7. Install the cables for the electrically heated rear 

window. 

REAR QUARTER WINDOWS 
See the corresponding section under rear window. 



GROUP 85 

UPHOLSTERY, INTERIOR 
EQUIPMENT AND HEATING SYSTEM 

DESCRI PTION 

INTERIOR FITTINGS AND UPHOLSTERY 

Front seats 
The front seats (Fig. 8-30) are built up on a tubular 

frame. The stuffing consists of foam plastic covered 

with leather. The sea t can be adjusted longitudinally by 

releasing the catch on the front side of the seat 

(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 have been provided with three 

ho les. Both sea ts are inclined to the desired ang le by 

mea ns of a screw at the front end. The backrest in

clination is variably adjustable by pulling up the lever 

on the reclining mechanism, whereby the backrest is 

tiHed forwards by means of springs or tilted rea rwards 

by leaning backwards in the seat. The front seats are 

provided with an adj ustable lumbar support, the ten-

6 

sion of which can be adjusted by means of a knurled 

knob located on the inner backrest side. The sea t 

cushions are fastened to the sea t frame by means of 

press studs. 

Both front seats are fitted with head restraints which 

can be adjusted vertically. 

Rearseat 

The rear seat and back rest are built up on the same 

principle as the front seats, although in this case the 

seat has a wooden fra me. 

Door upholstery 

The door upholstery consists of wood-fibre sheeting 

lined with non-woven padding and covered with up

ho lstery material. It is secured to the door by means 

of cl ips. The armrests are made of moulded plastic 

and are screwed to the inner plate of the door. 

.~ l 7 
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Fi g . 8-30. Fro n! sea! 

1. Handle 5. Thrusl washer, inn er 
2. Covers 6. Spacer lube 
3. Thrus! washer, o uler 7 . Fitting 
4. Fricfion discs 
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Headlining 

The headlining consists of p lastic fabric stretched on 

roof ribs and se,cuned in reta ine,r5 fi,fted on the uppe r 

lim it of the body sides. 

Covering for fi rewall and floor 

The sides of the fi rewall are lined with millboa rd 

while the bulkhead itself is covered with self-adhesive 

insulating mate ria l. The floor is covered with carpets. 

COMBINED UNIT 
This is a combined heater and fresh-air unit, prepared 

for installation of air conditioning . It consists of a cen

tral unit (14, Fig . 8-31), located under the dash, and air 

ducts and vents for distributing the air to the various 

points inside the car. All shulters for d irecting the ai r 

are regulated by vacuum, which is taken from the en

gine intake manifold via a vacuum tank placed in the 

engine compartment. The four vents (15) on the dash are 

manually adjustable and can be turned, opened and 

closed irrespective of each other and by means of a 

knob in the centre of the valve (16). 

An electric motor (13) located in the central unit takes 
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ca re of the ai r circula tion. This motor is p rovided with 

a through-flowing shaft an d two turbine wheels (3). The 

cellular assembly (12) of the heater system is placed in 

front of the fan motor. Veh icles with air conditioning 

have the evaporator (9) mounted in front of the heater 

system cellular assembly. 

The combined unit is operated by means of two knobs 

and three push buHons placed on the dashboard. The 

right knob "FAN" (18) is the switch and speed controi 

for the fan motor, and it has three speed positions. The 

left knob "TEMP" (25), which is a vacuum valve with 

infinite adjustment, is aduated by the heater controi 

valve (l) so that desired air temperature can be ob

tained. 

The air shutter and the air intake cover are turned with 

the help of vacuum. At each shutter there is a vacuum 

motor (8) which opens the shutter when actuated by 

vacuum. Vacuum is transmitted to the vacuum motors 

by pushing in the appropriate bultons on the dash . 

When the buttons are pushed out again, the shutters 

return to the closed position with the help of return 

springs (7). 

The air flow through the vents on the dash are only 

regulated by the vent shutter and is not influenced by 
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Fig . 8-31. Combined unit 

1. Heater controi valve 
2, Capillary tube for heater controi valve 
3. Turbine 
4. Shutter, air vent left floar 
5. Vacuum motar 
6. Shutter, left defroster nozzle 
7. Return spring far vacuum motor 
8. Vacuum motor 
9. Evaporator (onlyan vehicles with air conditioning ) 
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10. Air intake cover 
11. Vacuum motor for air intake cover 
12. Heater cell assembly 
13. Fan motor 
14, Central unit 
15. Blow-in valve 
16. Sh utter knob 
17. Air conditioning switch 
18. Fan motor switch 

19, Vacuum motor 
20. Sh utter, right air duc!, rear floar 
21. Air duct to rear floor 
22. Knob , air intake cover 
23. Knob, defroster sh utter 
24. Knob, floor sh utter 
25. Temperature controls 
26. Dra i n hose 



Fig. 8-32. Air circulation through system 

the push buttons. When all but.tons are out, only fresh 

air is drawn into the unit (Fig . 8-32), all flow ducts are 

closed and the defroster effect is weak. When the but

ton marked "FLOOR" is pushed in, full air flow is supp

lied to the front and rear floor together with weak de

froster effect. When the middle button "DEF" is pushed 

in, full defroster effect is obtained while the floor ducts 

on the other hand are fully closed. When the right but

ton marked "REC" is pushed in, the air intake cover is 

adjusted to re-circulation of the compartment air (Fig. 

8-33). With the cover in this position, on ly a small por

tion of fresh air is sucked in and mixed with the com

partment air. If the vehicle is provided with air con

ditioning, more effective lowering of the temperature 

inside the compartment is obtained if the re-circulation 

is used. 

Even when the air conditioning is switch ed on with a 

switch (17, Fig. 8-31) on the dash, the air temperature is 

regulated by the "TEMP" controI. Fig . 8-33 shows how 

the sucked-in air is first cooled when it passes the eva

porator (l) and how it is heated when it passes the he

ater cell assembly (2) up to· the temperature adjusted by 

lhe "TEMP" controI. When the air passes the evapora-

Fig. 8-33. Air circulation through system with re-circulation 

l. Evaporator 2. Heater cell assembly 

2----1/ 

Fig. 8-34. Air extraclor vents 

1. Rear window 2. Inner panel 3. Non-return valve 

tor, it liquifies as it cools. The moisture which condenses 

on the evaporator during the cooling, is drained 

through the two hoses 1(26, Fig . 8-31), which run through 

the transmission tunnel. 

A fresh-air vent is located in the left-hand firewall pa

nel. The air vent has agrille which can be regulated to 

controi the fresh air supplied to the compartment. 

In order to obtain good through ventilation of the ve

hicle, air ven'ts are located at the back under the rear 

window (Fig. 8-34). These vents have a total area of 

50 cm2 (7.8 sq. in.). 

Also incorporated in the heating system is the electri

cally heated rear window, which has an output of 150 

W. It is regulated by means of a switch located on the 

dash (Fig. 8-35). 

Fig. 8-35. Wiring diagram for electrically heated window 
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Fig. 8-36. Heating system 

1. Healer coniroi valve 
2. Waler hose, output 
3. Water hose, input 
4. Cell assembly 
5. Capillary tube far healer cantroi valve 
6. TEMP controi 
7. Vacuum hoses 

Heater system 

The heater system in the combined unit consists of a cell 

assembly and aheater contrei valve. The cell assembly 

(4, Fig. 8-36) is located in the central unit, while the heat

er controi valve (l) is placed underneath. 

The function of the heater controi valve, which is regu

lated by means of the "'TEMP" controi on the dash, is to 

maintain the heated air at a pre-set constant tempera

ture. This is done by means of the thermostat built into 

the controi valve. The temperature controi regulates the 

volume of heated coolant which is supplied to the, cell 

system. The heater controi valve is connected in series 

to the cell system so that all coolant passing through the 

cell system also passes through the controi valve. The 
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coolant heat,s up the air, which with the help of the fan 

motor or speed wind, is pressed through the cell as

sembly. If the temperature of the coolant increases, the 

capillary tube in the thermostat expands with the result 

that the valve in the controi system is influenced and 

less fluid flows through in consequence. This reduces the 

temperatu re of the through-flowing air and the capilla

ry tube is again affected, this time resulting in more 

coolant flowing through. This cycle is repeated con

tinuously so that a stable air temperature is maintained. 

Cooling system 

DESIGN 
The cooling system in the unit is of the compressor type, 

which means that the circulation of the refrigerant is 

carried out by a compressor. The system is divided up 

into the main components : evaporator (l, Fig. 8-37), 

thermostatic expansion valve (2) compressor (3), dryer 

(4), and condenser (5). The evaporator and expansion 

valve are placed in front of the heater system cell as

sembly inside the passenger compartment, and the other 

components in the engine compartment. 

The evaporator consists of a tube provided with flanges 

for taking up heat. The thermostatic expansion valve is 

connected to the inlet pipe on the evaporator. It is the 

function of the valve to regulate the flow of refrigerant 

to the evaporator. The two-cylinder piston compressor 

is provided with an el,ectromagnetic clutch and is driven 

by a pulley belt from the car engine. The condenser 

consists of piping with cooling flanges and it is placed 

in fro nt of the car's standard radiator. The function of 

the dryer is to absorb the moisture which can remain in 

the system and to store the refrigerant for the evapo

rator. Refrigerant hoses are used for conveying the re-

Fig. 8-37. Caoling system 

1. Evaparalor 
2. Expansion va lve 
3. Compressor 
4. Dryer 
5. Candenser 



Fig . 8-38. Wiring diagram for air conditioning 

1. Fusebox 5. Cornpressor 
2. Therrnos!a! capiJlary !ube 6. Solenaid 
3. Evapora!or 7. Conneclor 
4. Swi!ch 8. Therrnosta! 
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frigerant between the vanous components. They are 

provided with tapered pipes and unions at the ends. 

The unit is started by means of the switch (4, Fig. 8-38) 

on the instrument panel inside the vehicle . When the 

current is switched on, the electromagnetic clutch and 

the compressor (S) start operating. A cut-out thermostat 

(8) is fitted at the evaporator in order to prevent it from 

being iced. 

In order to eliminate risk of engine stop, when the en

gine is idling and the compressor is engaged, there is a 

solenoid (6) conneded to the fuel system. When the 

compressor starts, lhe solenoid opens an overflow 

channel so that the engine idling speed rises. 

FUNCTION 
The various components In the air conditioning unit 

form with their hoses a closed system where the refri

gerant is kept in circu~ation by means of the compres

sor. The actual cooling process has no direct beginning 

or end in the unit but works continuously with the re

frigerant changing between gas and fluid due to the 

changes in temperature and pressure in the system. 

In order to explain the cooling process that takes place, 

it is suitable to start off with the thermostatic expansion 

va lve, usually called the TEV (l , Fig. 8-39). Before the 

TEV, the refrigerant is in liquid form and at high pres

sure . When it flows into the inlet pipe of the evapora

tor, the temperatu re of the refrigerant i mmediately 

drops and is converted to part vapour, part fluid. Since 

the freezing point of the refrigerant is _32 0 C (_26° F) 

at normal air pressure, it starts to boil, and changes to 

vapour in the evaporator coil (3), whicle it absorbs heat 

from the warm air which the fan motor (2) blows round 

the pipeline. Due to the fact that heat is absorbed from 

the air, it becomes colder. It is this cold air wich is blown 

out through the air ducts into the compartment. In the 

evaporator coil, the latent heat has caused the refri

gerant to convert to a gaseous form, without any chan

ge in temperature. Before the refrigerant reaches the 

end of the coil, it absorbs, however, more heat and the 

gas temperature rises. 

From the evaporating unit, the gaseous refrigerant is 

sucked to the compressor (4) where if is compressed so 

that the temperature rises. The hot refrigerant is the re

after conveyed under pressure to the condenser coil {S). 

The coil is provided with cooling flanges around which 

it is cooled by air with the help of the car cooling fan. 

Due to the fact that always moves from a warmer to a 

colder object, the hot refrigerant will emit a part of its 

[[II] Fluid and gas at low pressure 

c==1 Gas at low pressure 

Gas at high pressure 

Fluid ond gos at high pressure 

_ Fluid at high pressure 

Fig. 8-39. Refrigerant circula!ion in air conditioning system 

l, Expansion valve 4. Compressor 
2. Fan 5. Condenser 
3. Evaporotor 6. Dryer 
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Fi1J. 8·40. Expansion valve in open position 

heat to the colder air. Since the hot gaseous refrigerant 

loses a part of ils heat, it starts condensing and changes 

to a fluid. 

The condensed refrigerant which has changed to a 

flu id, is conveyed at high pressure and high tempera

ture further to the dryer (6). The dryer contains a moist

ure-absorbing agent which not only absorbs moisture 

from the refrigerant but also stores the refrigerant. 

From the dryer the refrigerant is conveyed further via 

the' TEV to the evaporator, so the cycle is complete. 

In order to c1arify the function of the TEV, the purpose 

of which is to regulate the amount of refrigerant which 

is to be supplied to the evaporator, a more detailed 

description is required. A spring-Ioaded ball valve is 

located in the valve body and this valve is actuated by 

a diaphragm via push rods. In its turn, the diaphragm 

is influenced by a gas·filled capillary tube, which is 

fixed to the outlet pipe of the evaporator. 

When the gas absorbs heat, it expands and presses 

against the diaphragm. This causes the diaphragm to 

actuate the push rods so that the spring force is over

come and the ball v(!Ilve opens. When the ball valve 

Fig. 8·41. Expansion valve in closed position 

opens, the refrigerant f10ws into the evaporator (Fig. 

8-40). 
When refrigerant flows into the evaporator, it becomes 

colder. The gas in the capillary tube is affected by this 

difference so that the pressure against the diaphragm 

reduces and the ball val,ve c10ses off further supply of 

the refrigerant (Fig. 8-41). 

By the TEV regulating in this way the right amount of 

refrigerant to the evaporator, it is possible for the eva

porator to cope with the various heat loads and pro

duce an even temperature for the cooled air. 

Belonging to the unit controi system is the cut-out ther

mostat, the function of which is to prevent icing in the 

evaporator. The thermostat. is placed at the evaporator 

and is provided with a capillary tube (2, Fig. 8-38) which 

is inserted in between the evaporator fins (3). When 

the vapour temperature has dropped to + 3° C (37" F), 

the capillary tube actuates the thermostat (8) so that 

current to the compressor c1utch is broken off and the 

compressor stops. When the temperature of the eva

porator again rises, this cuts in the current and the 

compressor starts working again . 

REPAI R I NSTRUCTIONS 

SEATS 

Removing front seats 

Unfasten the press-studs which hold the sea t cushion 

to the frame and remove the sea t cushion. Unscrew 

the four attaching screws for the slide rails. Lift off 

the seat. 
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Adjusting front seat 

1. The inclination of the seat is adjusted with the 

eyebolt at the front edge of the seat. Slacken the 

adjusting screw and adjust the eyebolt to the 

desired position . 

2. The height of the seat is adjusted by attaching the 

rail in a suitable hole in the bracket. 



Fig. 8·42. Removing headlin ing 

.. 

REPLACING HEADLlNING 
l . Remeve the interier light, sun visers, and rear· 

view mirrer. 

2. Pull dewn the edge ef the headlining with finger 

and thumb en ene side as shewn in Fig. 8-42 se 

that the plastic edge can be re lea sed frem its 

fastening in the rail. 

3. Then pull dewn the headlining all reund. 

4. Take dewn the stretchers beginning frem the back 

by bending them dewn in the middle and re leas

ing them frem the ed ge ef the reef as shewn in 

Fig. 8·43. NOTE. Be careful when remeving and 

fitting the stretchers. Careiess handl1ing can cause 

the ends te damage the reef plate. 

5. Fit the stretchers in the new headlin ing. Make sure 

that they are previded with rubber caps at the 

ends as shown in Fig. 8-44. 

6. Fit the headlin in g by first inserting the stretchers 

beginning with the frent ene. 

7. Stretch the headlining ferwards and tuck in the 

plastic strip at the frent edge. 

Fig. 8.43. Removing roof stretchers 

Fig. 8·44. Headli ning 
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8. Then stretch the headlining backwards by pulling 

beth ends ef a stretcher at the se me time. Begin 

at the frent and pull en each stretcher werking 

backwards, after which the rear plastic strip can 

be tueked inte its greeve. 

9. New pull ever the headlining tewards ene side 

and tuck in the plastic strip. Then stretch the head

lining ever tewards the ethe'r side and tuck in 

the plastic strip. 

10. Fit the interier light, sun visers and rearview 

mlrrer. 

11 . Any felds in the fabric can be remeved by pu ll ing 

the headlining in the necessary directien. The 

headlining then meves in the attaching rails. 

REMOVING INSTRUMENT PANEL 
l. Discennect the battery greund lead 

2. Remeve the steering wheel (see Part 6) and the ca s

ings ever the steering celumn. 

3. Unde the screws securing the switch fer the direc

tienal indicaters and then remeve the pl,astic cever 

in frent ef the steering wheel. 

4. Remeve the braeket and the white plastic helder fer 

the hem slip ring . 

5. Remeve the cembined instrument accerding te in

structiens given in Part 3. 

6. Discennect the switch fer the lighting and the cheke 

centro.I '(i f fitted ) frem the instrument panel. 

7. Remeve the sleering wheel leck accerding te the 

instructiens in Part 6. 

8. Remove the bulb helders in the cembined instru

ment lights and the bulb helder in the deck. 

9. Discennect the electric cable frem the dock and the 

cable harness frem the lewer part ef the instrument 

panel .. A damp is situated under the deck and an

etr.er under the left-hand side ef the cembined in

strument. 

\ 
8: 23 



10. Remove the centre panels and the defroster hoses 

on both sides as weil as the hoses between the ear 

heater and the intermediate ai r vents in the instru

ment panel. Also remove the casing for these hoses. 

11 . Unscrew both the lower screws for the controi pa

nel and then fold the panel backwards as far as the 

cables perrnit. 

12. Disconnect the electric cables to the glove locker 

lighting by opening the glove locker cover and then 

pulling the entire lighting inwards. In this position, 

the cables can be disconnected. 

13. Remoye the outer impact guards for the instrument 

panel. These are removed by pulling them straight 

out backwards. 

14. Undo the screws securing the instrument panel. 

There are three at each side of the tunnel, two un

derneath and one which is visible when the impact 

guards are removed. A further two attaching screws 

are located above the upper attaching screws for 

the controi panel. 

15. Remove the instrument panel from the attachment 

to the dash by pulling it over the controi panel and 

support legs. 

16. Lift off the instrume·nt panel. 

INSTAlLlNG INSTRUMENT PANEL 
1. Check to make sure that the rubber bushings in the 

firewall are in good condition. Otherwise replace 

them. 

2. Place the instrrument panel in position with the guide 

pins in the rubber bushings and secure them to the 

sides of the firewall and support legs. 

3. Install the impact guards. 

4. Fit the hoses with casing between the ear heater and 

the intermediate air vents in the instrument panel. 

5. Instalrl the bulb holders for the dock and wire up 

the electric cable to the dock. 

6. Install the bulb holder for the combined instrument 

lighting and connect up the cable harness to the in

strument panel with its damp. 

7. Fit the steering wheel lock according to the instruc

tions given in Part 6. 

8. Fit the switch for the lighting and the one for the 

choke controi if the latter is installed . 

9. Install the combined instrument according to the in

structions given in Part 3. 

10. Fit the holder for the horn device slip ring onto the 

steering column and thereafter the braeket. 

11 . Fit the controls for the directional indicator switch 

and windshield wipers, also wire fhe electric cables 

to them. 

12. Place the casings over the steering column. 

13. Fit the steering wheel (see Part 6). 
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14. Connect up the electric cables to the glove locke r 

lig hting . 

15. Fit the defroster hoses and the centre panels. 

16. Fit the IrOwer attaching screws for the controi panel. 

17. Connect up the battery negative pole to ground and 

check the function of the instruments and lamps 

affected by the installation. 

GlOVE lOCKER 
The glove locke r is removed by undoing the four at

taching screws and removing the stopper for the glove 

locker lid. Thereafter the lid is lifted off with its hinges 

so that the locke r can be removed. Disconnect the 

electric cables from the glove locke r lamp and switch. 

When installing the gilove locker, it must be adjusted in 

position before the screws are finally tightened up. 

CONTROl PANEL 
After the battery ground lead has been disconnected, 

the controi panel can be removed. First release the pa

nel attaching screws and then lift forward the panel 

until the cable connections are accessible. Note that the 

panel is attached by means of six screws, two of which 

are underneath the panel. The cable connections should 

be marked and the cables disconnected. The paneli can 

then be lifted off. 

When installing, place the panel first in a suitable po

sition, then wire up the cables to their connections and 

then place the panel in position. Thereafter screw the 

attaching screws tight and re-connect the battery lead. 

Fig. 8·45. Central uni!, left·hand side 

1. Screws for boltom brocket 
2. Screws for connection pipe 
3. Screws for upper brocket 
4. Upper screws for support legs 
5. Lower screw for support legs 
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Fig . 8·46. Removing damps for outer end 

COMBINED UNIT 

Replacing turbine wheel, left-hand side 
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l. Disconnect the ground lead from the battery. 

2. Fold the floor carpet to the one side and remove 

the side panels from the central unit. 

3. Unscrew the screws (4 and 5, Fig~ 8-45) fo-r-the con

trol plate support legs on both sides, and move, the 

plate as far back on the transmission tunnel as the 

electric cables permit. 

4. Remove the attaching screw for the rear floor air 

duct so that 'the duct can be disconnected from the 

central unit. 

5. Remove the combined instrument (see instructions, 

Part 3). 

6. Disconnect the vacuum hose from the left defroster 

nozzle's vacuum motor and remove the defroster 

nozzle and air duct to the left air vent. 

7. Remove the air hose between the central uhit and 

the left, inside, air vent. 

Fig. 8-47. Removing locking for turbine 
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Fig. 8-48. Installing damps fo r outer end 
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8. Remove the clamps on the central unit outer end 

(Fig. 8-46) and remove the end. 

9. Remove the turbine wheel locking with the help of 

two screwdrivers (Fig. 8-47), and rem ove the turbine. 

10. Place the new turbine wheel on the shaft and fit 

the locking . 

11 . Fit the outer end and check an the' same time that 

the heater controi valve capillary tube with rubber 

grommet is properly fitted in the air duct. Use 

clamps, part No. 676234, for the end and fit them 

with pl,iNs as shown in Fig . 8-48. Concerning loca

tion of the clamps, see Fig . 8-49. 

12. Connect up the ground battery lead and carry out 

a function test. 

13. Disconnect the ground battery lead from the bat

tery. 

14. Fit the air duct between the central unit and the air 

vent. 

15. Fit the defroster nozzle and air duct and connect 

up the vacuum hose. 

Fig . 8-49. Placing damps for outer end 
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Fig. 8.50. Screws for glove locker and lower impact guard 

16. Fit the combined instrument (see instructions, Part 

3). 
17. Fit the air duct to the rear floor. 

18. Place the controi plate and support legs in posi· 

tion and screw tight the support legs. 

19. Put back the floor mat and fit the side panels. 

20. Connect up the ground battery lead. 

Replacing turbine wheel, right-hand side 

l. Carry out points l to 4 under "Replacing turbine 

wheel, left-hand side". 

2. Remove the glove locker and the lower impact 

guard with member (Fig. 8-50). 

3. Disconnect the vacuum hose from the right defros

ter nozzle vacuum motor and remove the defroster 

nozzle and the air duct to the right air vent. 

4. Remove the air duct between the central unit and 

the right inside air vent. 

5. Remove the damps on the central unit oufer end 

(Fig. 8·46), and rem ove the end. 

6. Remove the turbine wheel locking with the help of 

two screwdrivers (Fig. 8-47) and remove the turbine. 

7. Place the new turbine wheel on the shaft and fit the 

locking. 

Fig. 8-51. Screws for fan motor holder 
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8. Fit the outer end. Use damps, part No. 676234, 

which are fitted with the help of pliers, see Fig. 8-48. 

Concerning the location of the clamps, see Fig . 8-49. 

9. Connect up the ground battery lead and carry out 

a function test. 

10. Disconnect the ground battery lead from the batte

ry. 

11 . Fit the hose between the central unit and the air 

vent. 

12. Fit the defroster nozzle and the vacuum hose. 

13. Fit the glove locker, member and impact guard. 

14. Carry out points 17 to 20 under "Replacing turbine 

wheel, left-hand side". 

Replacing fan motor 

l . Remove the right and left turbines according to 

previous instructions. 

2. Move the heater controi valve capillary tube to the 

one side. 

3. Remove the left inner end from the central unit. 

4. Unscrew the fan motor retainer (Fig. 8-51). 

5. Disconnect the contact unit from the fan motor con

trol and disconnect the fan motor electric cables 

from the contact unit (Fig. 8-52) and the controi 

plate. 

6. Remove the rubber grommet and pull down the e

lectric cables through the right opening in the cent

ral unit. 

7. Lift out the fan motor through the left opening. 

8. Place the fan motor in position in the central unit 

and screw tight the retainer. 

9. Pull through the electric cables and fit the rubber 

grommet. 

10. Connect up the electric cables 10 the contact unit 

and the controi plate, also connect the contact unit 

to the fan motor controI. 

Fig. 8·52. Removing electric cables for contact unit 
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Fig. 8-53. Fifling plugs in heater system connection pipe 

11 . Fit the inner left end and adjuS't in the heater controi 

valve capillary tube. 

12. Fi~ the turbine whee,ls accord ing to previous instruc

tions. 

Removing central unit 

The points in brackets apply only to vehides equipped 

with air conditioning. 

l. Drain the coolant. 

2. Disconnect the ground lead from the battery. 

3. Remove the heater system's wafer hoses from the 

joint pipes in the firewall, and plug the pipes (Fig . 

8-53). 

4. Remove the damps for the hoses for the evapo

rator. 

5. Remove the combined instrument (see instructions, 

Part 3), the air hose between the central unit and 

the left, inner, air vent, also the vacuum hose ro the 

left defroster nozzle's vacuum motor. 

Fig. 8-54. Controi panel reverse side 

l. Connecfor for vacuum hoses 
2. Contact unit for fan motor controi 

Fig. 8-55. Cover for evaporator 

1. Aflaching clamp for thermostat 
2. Clamps for cover 
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6. Remove the left side panel for lhe central unit. 

7. Fold the floor mat out of the way and disconnect 

the rear floor air duct from the central unit. 

8. Disconnect the joint pipes for the heater system's 

water hoses from the firewall. 

9. Remove the upper and lower screws for the left 

support leg, and the screws for the upper and lower 

brackets, from the firewall and transmission tunnel 

{Fig. 8-45). 

NOTE. If lhe screw holes for the upper bracket are 

slotted, the screws should only be slackened a coup

le of threads. 

10. Remove the right side panel for the central unit. 

11 . Remove the glove locker (Fig. 8-50), the right de

froster nozzle and the air hose between the central 

unit and the right, inner, air vent. 

12. Fold the floor carpet out of the way and discon

nect the rear floor air duct. 

13. Remove the upper and lower screws for the right 

support leg, also the lower screws for the controi 

panel. 

14. Disconnect the ground cables from the controi plate 

and the contact unit from the fan motor controi (2, 

Fig. 8-54). 

15. Disconnect the current-carrying cable (the thick 

yellow one) from the contact unit. 

16. Sepa rate the connector (l) for the vacuum hoses 

and disconnect the vacuum tank hose from the con

nector. 

17. Move the controi plate as far back on the transmis

sion tunnel as the cables permit. 

18. Remove the screws, for the upper and lower brack

ets, from the firewall and the transmission lunnel. 

(19). Disconnect the thermostat attachment (l, Fig. 8-55) 

from the central unit, and both the damps (2) secur

ing the cover to the evaporator. 
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Fig. 8.56. Placing of evaporator on floor 

(20). Remove the evaporator from the central, unit with 

out disconnecting any of the refrigerant hoses, and 

place it at the right-hand side of the cowl (Fig. 8-56). 

21 . Remove the lower, right, impact guard for the dash

board toge,ther with its member (Fig. 8-50). 

22. Remove the central unit right, outer, end '(Fig. 8-46), 

turbine wheel (Fig. 8-47) and the inner end. 

23. Lift off the seat cush ion from the right fron't seat. 

24. Lift forwards the central un it. 

Installing central unit 

The points in braekets apply only to vehicles equipped 

with air conditioning. Befo re starting the installation 

work, check that the upper braekets for the cenfral unit 

have slots (F ig . 8-57). If the braekets do not have slots, 

cut them out in order to simplify installation. 

l . Lift the cenkal uni,t onto the right floor, and fit the 

rubber sea I for ~he air in'take. 

Fig . 8·57. Slots in upper attaching brocket 
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Fig. 8-58. Wiring diagram for vacuum controi system 

l . Controi panel 
2. TEMP controls 
3. Conneclor 
4. Heater controi valve 
5. Vacuum motor for rear floor, leH 
6. Vacuum motor for rear floor, right 
7. Vacuum motor for front floor, leH 
8. Vacuum motor for front floor, right 
9. Vacuum motor for defroster, leH 

10. Vacuum motor for defroster, right 
11. Engine intake manifold 
12. Check valve 
13. Vacuum tank 
14. Vacuum motor for air intake cover 

2. Fit the right sea t cushion . 

3. Lift the central unit into position and insert the left, 

upper braeket over the screws on the dashboard. 

Fit the right braeket scre,ws and tighten the le.ft ones. 

(4). Fit the evaporator in the central unit. Put on the 

cover and secure it with the two clamps (2, Fig . 8-55), 

also the thermosta't on the opening's lower flange 

(l). Seal with sealing compound round the evapo

rator pipes and the thermostat capillary if neces

sary. 

5. Fit the connection pipe for the heater hoses to the 

dashboard. 

6. Fit the lower tunnel braekets and the drainage, ho

ses through the holes in the transmission tunnel. 

7. Fit the right, inner end and the vacuum hose for 

the floor shutter. 

8. Fit the turbine wheel and the, outer end. Fix the 

outer end with clamps, part No. 676234, which are 

fitted with pliers (Fig . 8-48). The location of the 

clamps can be seen from Fig. 8-49. 

9. Fi't the impact guard with member to the dashboard. 



10. Fit the air hose between the central unit and the 

right inne<r air vent. 

11. Fit the right defroster nozzle and connect up the 

vacuum hose. 

12. Fit the glove locke r and connect up its e,lectric ca-

ble. 

13. Fit the air ducHo the right air vent. 

14. Fit the air ducts for the rear floor. 

15. Fit the air hose ~o the left inner air vent and ad just 

the left defroster nozzle and connect up its vacuum 

hose. 

16. Fit the combined instrument (see instructions, Part 3). 

17. Put the connection piece of the vacuum hoses to

gether and conned up the hose from the vacuum 

tank. 

18. Cdnnect up the current-carrying cable (the thick 

yellow one) to the fan motor controi contact unit, 

and connect up the contact unit to the controI. 

19. Connect up the ground cables, and screw tight the 

instrument plate and support legs. 

20. Fold back the floor carpet and fit the controi and 

side panels. 

21. Connect up the heater system water hoses to the 

connection pipe,s on the dashboard. 

(22). Fit the clamps for the refrigerant hoses in the en

gine compartment. 

23. Fil! with coolant. 

24. Fit the ground battery lead and carry out a function 

test. 

Replaring vacuum motor for rear floor 
air shuHer 

l. Disconnect the ground lead from the ba/ltery. 

2. Remove the side panel for the, central unit, right or 

left depending on the vacuum motor to be repla

ced. 

3. Remove the upper and lower screws for the support 

legs and lift the con[rol pla~e to the one side,. 

Fig . 8-59. Vacuum motor for air shuller to rear floor 

--- - - - --- ----

Fig. 8-60. Removing vacuum motor for ai r inla ke cover 

L Shutler shaft locking 2. Clamps 

4. Disconnect the vacuum motor locking from the shut

ter shaft and attachment (Fig. 8-59), and lift forward 

the motor with vacuum hose. 

5. Move ,the hose over to the new vacuum motor. 

6. Place the vacuum motor in position and fit the locks. 

7. Fit the controi plate, support legs and side panel. 

8. Connect up the ground battery lead and carry out 

a function test. 

Replacing vacuum motor for central unit 
air intake 

The in~tructions apply to a removed central unit. 

l. Remove the hose from the vacuum motor, and the 

packing round the air intake. 

2. Remove the locks for the shutter shaft (l, Fig. 8-60). 

3. Remove the clamps on both sides neo rest to the air 

intake (2). 

YS~ 

Fig. 8-61. Instarling air i';-Iake cover with vacuum motor. Vacuum 
motor hose connection (A) sh ou Id point to cover sh af t. 
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Fig. 8·62. Disassembling central unit 

1. Screws for lower brocket 3. Screws for inner end 

2. Shulter s,haft locking 4. Screws for fan molor ho/der 

4. Bend the central unit halves apart so far that the 

air shutter with vacuum motor can be released . 

5. Remove the vacuum motor from the air shutter. 

6. Fil' a new vacuum motor, and turn it so that its hose 

connection poin1ts to the air shutter shaft. 

7. Place the air shutter with vacuum motor and spring 

in position on the central unit (Fig. 8-61). 

8, Fit the damps for the central unit centre joint and 

the locks for the shutter shaft. 

9. Fit the vacuum hose and the packing for the air 

in'take. 

Heater system 

REMOVING CELL ASSEMBL y 

The instructions apply to a removed central unit. 

l . Remove the left outer end and turbine wheel (Figs. 

8-46 and 8-47). 

2. Unscrew the two left screws for the tunnel bracket 

(l, Fig. 8-62). 

Fig . 8·63. Placing cell assembly 
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Fig. 8·64. Placing clamps far middle conneclor 

3. Remove the air intake leN shu,tter shaft locking (2) . 

4. Undo the screws (3) for the inner end and lift off 

the end . 

5. Undo the screws for the fan motor retainer (4). 

6. Disconnect the wat'er hoses from the cell assembly. 

7. Remove the damps for the central unit's middle 

joint, lift off the left half and remove the cell as

sembly. 

8. Place the new cell assembly with insulation in posi

tion in the right hallf of the central unit (Fig. 8-63). 

9. Fit the left half. When assembling use clamps with 

part No. 676234, which are fitted with pliers as 

shown in Fig. 8-48. Concerning the location of these 

clamps, see Fig. 8-64. 

10. Fit the retainer for the fan motor. 

11. Fit j;he inner end, turbine wheel and outer end. For 

the outer end use the clamps with part No.676234, 

which are placed according to Fig . 8-49. 

12. Fit- the attaching screws for the tunnel bracket. 

13. Fit the shutter shaft locking for the air intake. 

REPLACING HEATER CONTROl VAlVE 

l . Drain the coolant. 

2. Remove the left side panel for the, central unit. 

3. Fold the floar carpet out of the way and place rags 

under the heater controi valve as protection a

gainst water spill . 

4_ Disconnect the heater controi valve hose from the 

cell assembly. 

5. Remove the rubber grammet at the air duct for the 

valve capillary (Fig. 8-65). 

6. Disconnect the controi valve from the central unit 

by pulling the valve to the left in the vehicle (to

wards the pedals), while releasing the capillary 

from the air duct (Fig. 8-66) at the same time. 

7. Remove the vacuum and water hoses from the val

ve. 

8. Preassemble the vacuum and water hoses on the 

new va lve. 



Fig. 8·65. Removing rubber grommel 

9. Check that the clamp (2, Fig . 8-66) sits securely on 

the valve attachment. 

10. Press the valve securely into the groove in the cent

ral unit and move the capillary into the air duct at 

the same time . 

11. Connect up the water hose to the cell assembly. 

12. Fit the capillary rubber grommet in the air duct. 

13. Fill with coolant and check for leakage and func

tion. 

14. Put back the floor carpet and fit the side panel. 

Cooling system 

CHECKING Oll lEVEl IN COMPRESSOR 

For checking the oil level in the compressor use a dip

stick with measurements according to Fig. 8-67. Suitable 

ma'terial is a 3 mm 1(1/8") brass wire. Make ten marks 3 

mm (1/8") apart at ~he bottom of the stick. 

When carrying out an oil check with a fitted compres

sor, it is important that the refrigerant is emptied before 

the oil plug is screwed out. 'Oue to the fact that the com-

Fig. 8-66. Replacing healer coniroi valve 

1. Heater contro i valve 3. Attachment slol 
2. Altaching clamp 4. Capillary tube 

Fig. 8-67. Oil dipSlick for compressor 

pressor's crankcase is connected to the res't of the sys

tem, refrigerant will otherwise spurt out through the 

filler hole and take with it at the same time any oil left 

in the compressor. The refrigerant can suitably be drai

ned by connecting the pressure gauge hoses to the 

service valves. Before connecting up the hoses, check 

to make sure that the valves on the pressure gauges 

are closed. 

NOTE. Use rubber gloves as protection when emp

tying the refrigeran't. 

The blue hose is connected to the suction side of the 

compressor marked "suction", the red hose to the dis

charge side marked "disch" and the white hose is led 

into an exhaust suction hose. The valves are then ope

ned slowly otherwise ,there is risk of the compressor 

oil accompanying ~he refrigerant. 

When checking the oil level, hold the dipstick so that 

the graduated part is vertical to the compressor bottom 

(Fig . 8-68). The correct level is 28-29 mm (1.10-1 .14"), 

0.3 dm3 (0.3 qt.). When filling, use on ly refrigerant 

compressor oil. Suitable oils are Suniso 5, BP Energol 

LPT 100, She II Clavus 33, Texaco Capella E 500 or cor

responding . Before screwing tight the oil plug, check to 

make sure that the O-ring is in good condition and 

that neither the plug nor the crankease sealing surfaces 

are damaged. The oil plug is tightened to a torque of 

5 Nm (3.5 Ibft). 

Fig. 8.68. Checking oil level in compressor 
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Fig. 8-69. Removing pulley 

A. Bolt 5/8" UNe 

REPLACING COMPRESSOR CLUTCH 

When replacing the compressor solenoid clutch, first 

disconnect the pulley center bolt. Thereafter remove 

the pulley with the help of a 5/8" UNe bolt, which is 

threaded into the center of the pulley, which is pulle·d 

off the shaft (Fig. 8-69). The solenoid is removed by un

doing the four bolts (l, Fig. 8-70). 

o When installing the solenoid, turn it so tha~ the cable 

(2) comes upwards. Before fitting the pulley, check that 

the key (3) fits properly in the shaft groove . Tighten the 

pulley cente r bolt to a torque of 25-30 Nm (18-22 

Ibft). When tightening the cente·r bolt, the simplest way 

to lock the clutch is by switching on the current and 

holding the pulley with the compressor belt. Then check 

by rotating the pulley several revolutions that it does 

not slip in the solenoid. 

Fig. 8-70. Removing solenoid 

1. Attaching balts for solenoid 
2. Elec!ric cable 
3. Key 
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Fig. 8-71. Location of capillary tube in evaporator 

REPLACING THERMOSTAT 

The the rmostat can be replaced with out emptying the 

system of refrigerant. 

l. Release the clamps for the evaporator hoses in the 

engine compartment. 

2. Remove the dryer from its bracket and place it as 

near the cowl as the hose between dryer and con

denser permits. 

3. Disconnect the thermostat attachment (l, Fig. 8-55) 

from the central unit and both the clamps (2) holding 

the cover on the evaporator. 

4. Pull the evaporator out of the central unit without 

disconnecting any hoses and place it on the floor 

(Fig . 8-56). 

5. Remove the thermostat with capillary. 

6. Insert the new thermostat capillary in the evapo

rator and bend it according to the measurements 

in Fig. 8-71. It is important that no sharp bends are 

made on the capillary. 

7. Fit the evaporator in the cen1ral unit. Secure the 

cover with the two clamps and fix the thermostat 

to the lower flange . With sealing compound seal 

all round the evaporator pipes and thermostat ca

pillary if nece,ssary. 

8. Fit the dryer and clamp the refrigerant hoses se

curely in position in the engine compartment. 

REPLACING DRYER 
Each time work is carried out on the air conditioning 

system involving evacuation of refrigerant, the dryer 

should be replaced. The dryer is removed by discon

necting the hose connections as weil as the 'two bolts 

for the bracket (Fig. 8-72). When the dryer is to be in

stalled, it is important that i't faces with the marking 

"OUT" towards the evaporator. Use copper washers 

on the hose connections. 



Fig. 8-72. Removing dryer 

1. Screws for brocket 
2. Hose from condenser 
3. Hose for evaporator 

FILLlNG WITH REFRIGERANT 

The air conditioning system may only be filled with 

refrigerant of type Freon 12 (dichlorodifluorometan) . 

During the filling work, which is divided up into the 

stages vacuum pumping, leakage test and filling, a 

suitable balance for weighing the refrigerant container 

isnecessary in addition to the equipment shown in Fig . 

8-4. 

NOTE. Before starting the filling, check that the pres

sure gauges and hoses are properly tightened up in the 

distrbuting piece and that the valves are closed. Check 

also that there are spacers on the end nipples on the 

hoses that are conneded to the compressor and vacuum 

pump or refrigerant can. 

Vacuum pumping 

l. Screw off the cap nuts from the compressor valves. 

2. Connect up the low-pressure gauge hose, the blue 

one, to the suction side of the compressor (marked 

"suction" on top of the compressor), and the high

pressure gauge hose, the red one, to the discharge 

side (marked "disch"). The middle white hose is 

connected to the sudion side of the vacuum pump 

(Fig. 8-73). NOTE. The packings in the nipples must 

on ly be tightened with the fingers when they are 

connected up in order not to damage them. 

3. Start the vacuum pump and then open both the 

valves at the pressure gauges slowly and simulta

neously. 

28 

NOTE. With all pressure balancing in the system, 

the valves should be opened very slowly otherwise 

there is risk of the compressor oil being sucked out. 

4. Let the vacuum pu mp run until the low-press ure 

gauge indicates a vacuum of about 28" below at

mosphe ric pressure. This vacuum is generally ob

tained quite quickly, but in order to be sure that 

all moisture has been re.moved from the system, the 

pump should be driven far at least 60 minutes at a 

temperature of below 30 0 C (86 0 F) and at least fo r 

30 minutes at temperatures above 30 0 C (86 0 Fl

Thereafter close the pressure gauge valves and stop 

the pump. 

5. If a vacuum of 28" does not arise or if it drops a 

lot after the valves have been closed, there must be 

considerable le,akage in the system, which is easy 

to trace. After putti ng right the leakage, repeat 

points 3 and 4. 

Leakage test 

l . Disconnect the white hose from the vacuum pump 

and connect it to the refrigerant can (Fig. 8-74). 

NOTE. Under no circumstances whatsoever may the 

refrigerant can be placed on its side or inverted. It 

must always be upright while the system is being 

filled, otherwise fluid will be sucked into the com

pressor and damage it. 

2. Open the valve on the, refrigerant can and both 

the valves at the pressure gauges . 

3. When the whistling sound ceases, there is pressure 

balance in the system, and about l hg (3 1/2 oz.) 

refrigerant left in i't. By letting all the valves remain 

open, this situation will remain even if there is some 

leakage in the system. 

Fig. 8-73. Connecting vacuum pump 
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Fig. 8-74. Connecti ng refrigera nt can 

4. Light the leak detedor and check the entire system 

at all the connections by holding the end of the 

hose next to the connection (Fig . 8-75). If there is 

leakage, the colour of the f1ame will change to 

blue-green . 

Check the entire system even if leakages are dis

covered at an early stage. NOTE. In all cases where 

gas might escape, the hands and bare skin should 

be protected with rubber gloves, etc. 

5. If a leak is discovered, sea I it and then test the 

system aga in. 

Filling 

l. Shut off the valves on the refrigerant can and the 

pressure gauges. 

2. Disconnect the hose from the refrigerant can and 

insert it in an exhaust suction hose. Slowly open 

the valves at the pressure gauges and release the 

gas in the system. By releasing this hg (3 1/2 oz.) 

refrigerant, the air in the, system accompanies it 

and this results in an effective drying of the system. 

Moistureis bad for the air conditioning system 

since it can easily freeze and plug the TEV valve at 

the evaporator unit. 

3. When the pressure gauges indicate zero, c10se the 

valves on the gauges. Connect up the white hose 

to the vacuum pump. Start the pump and open the 
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val ves s low ly. Allow the pump to go fo r about two 

minutes afte r the low-pressure gauge has shown 

28" below atmospheric. Then c10se the valves and 

stop 'the pump. 

4. Discon.nect the hose from the vacuum pump and 

connect it to the refrigerant can. 

5. Place the can on a balance and read off the weight 

with the hose connected . 

6. Open the valves on the refrigerant can and both 

the pressure gauges. When the whistling sound cea

ses, c10se the valve on the high-pressure gauge. 

NOTE. This valve must not be opened while the 

work is in progress. 

Connect the rev counter and the exhaust hose . Start 

the engine and run it at about 33 r/s (2000 rpm). Set 

the cooling controi to maximum cooling and the 

fan to maximum speed. Open the ear doors and 

let them stay open otherwise the vehicle will cool 

down internally and this will cause the solenoid 

coupling on the compressor to cut out. 

8. When the balance shows 8 hg (28 oz) less than at 

the reading in point 5, and the bubbling in the 

dryer sightglass stops, lower the engine speed to 

idling and c10se the low-pressure gauge valve. If 

no bubbles are observed in the sightglass at idling, 

then the filling is completed. If there are still bubb

les in the sigh'tglass proceed as follows: Open the 

low-pressure gauge valve, raise the engine speed 

and add a further 0.5 hg (4 oz.) refrigerant. 

9. Close the valves on the low-pressure gauge and 

the refrigerant can. Stop the engine. Disconnect the 

hoses and screw tight the compressor cap nuts. 

Fig. 8-75. Leakage test 



GROUP 86 

BUMPERS 

The bumpers consist of aluminium and are provided 

with thick, energy-absorbing rubber strips. In order jo 

reduce impacts even furthe'r during a possible collision, 

the bumpers are attached to the body by means of 

telescopic, energy-absorbing shock absorbers, see Fig. 

8-76. 

REMOVING AND INSTAlllNG FRONT 
BUMPER 

The front bumper is removed as follows: First remove 

the directional indicators. Then take off the rubber co

ver washers which are situated in the cover strip over 

the bumper. Thereafter release the nuts (l, Fig. 8-76) 

and pull out the bolts (2) . Finally take off the bumper 

complete. Installing is in reverse order to removal. 

REPlACING FRONT BUMPER SHOCK 
ABSORBER 
The sh ock absorbers are removed by taking off the 

clamps (3), and then releasing the nu'ts {4) and taking 

off the bolts (5). Now the bumper with sh ock absorbers 

is completely loose and can be taken off. Thereafte r un

do the bolting (l and 2) and replace the shock absorber 

with a new one by first fitting il to the bumper, but 

without tightening up the bolting . Then fit the shock 

absorber to its rear attachment. Fit the bolt (5) with 

spring washer, spacer washer (one on each side of the 

shock absorber) and the nut but without tightening the 

nu!. Now fit the clamp (3). Use polygrip pliers. There

af ter tighten up bolts and nu/s. 

The shock absorbers for the rear bumpers are removed 

by undoing the front or rear attachment for the bumper 

in question. 
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Fig. 8-76. Bumpers with bumper shock absorbers, U.S.A. only 

1. Nut 4. Nut 
2. Bolt 5. Bolt 
3. Clamp 
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Illustration 8 A. Controi for body floor 

A = Max. deviation from theoretical position for hole group = 1.5 mm (0.06") 
B = 227±1 mm (8.9±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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