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FOREWORD 

This Manua,1 contains servicing ilns~ructions for the 

Volvo 164, 1970 model. 

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 

way that ,the first group shows the number of the 

part concerned while th.e 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 O, 

General. 

The instrvctions given in this book general ly as

sume that special100ls are used and a,re 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 

achiev,e the best results in the shortest possible 

time. 

AB VOLVO 
Göteborg - Sweden 

Reprinling permitted if source quoted. 

o General 

1 Servicing and maintenance 

2 Engine 

3 Electrical system and instruments 

4 Power transmission, rear axle 

5 Brakes 

& Front end and steering gear 

7 Frame, suspension, wheels 

a Body 





Part O 

GENERAL 
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GROUP 01 

TYPE DES IGNATlONS 

This Manual deals with the Volvo 164 car of the following types: * 

Type designation 
164-134 
164- 155 
164-156 
164- 137 

Eng i1ne 
B30A 
B30A 
B30A 
B30A 

Gearbox 
M 400 
M410 
BW35 
BW35 

Rear ax le 
3.73: l 
3.73: l 
3.31 : l 
3.31: l 

* App'licable in Sweden 

TYPE PLATES 

l. Vehicle type designation, 
chassis number and code 
number for colour and 
upholstery. 

2. Body number. 

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

GROUP 03 

• 

DIMENSIONS AND WEIGHT 
Leng,th ." " . . . ",.' . . , . . ", .. ,."" . .. , . . ' . . , .. , .. ... .... , . 
W·idth .. ..... , .. . .. ........... , .. ... ,' ... .. , ....... . ...... , . 
Height .. .. , .... , .... . .. . .. . ...... .. ...... . , .. ... , . ..... " ., 
Wheelbase ..... ... ... . ..... . ........ , ........ , ........ . ' .. 
Ground c1earance .. ,. , . ..... ' . . , . ... . , , , . ... .. .. .. ....... .. . 
T rack, front . ....... " . " . .... . . .. ... , ........ . .. . . , ..... . .. . 

rear .. . .... . . .. ... . .... .. ...... . ... . . . ....... . .. , .. . 
Turning ci:rde ......... ... ..... . .......... . .. ... . .. . , ...... . 
Curb weight ........ , ... ........ .. .. . , . . ". . . ..... .. approx. 

47'15 mm (186") 
1735 mm (68.3") 
1440 mm (56.7") 
2700 mm (106.3") 

180 mm (7.0") 
1350 mm (53.2") 
1350 mm (53.2") 
9600 mm (31.6 ft.) 
1360 mm (2992 Ib.) 

4. Engine typ.e de$lignation, 
part number and manu
facturing seria·1 number. 

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

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

O: l 



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

grade ., . . . .. . . . . .... .. ... . . 
viscosity, a ll year 'round . . . . .. . .. ... . . . . 

below _ 10° C (14° F) ... .. .. . .......... . 
be,twee n - 10° and +30° C (1 4 and 90° F) 
above +30 0 C (900 F) . . . . . . . ... . ... . . . .. . 

O il capacity, excl udin g o il fil ter .. . . . . ... . .. . . . ... ... . . . . . 
includin g o il f il ter. . . . . . . ... . .. . .. . . .... ... . . 

O il for carb urettor damping cyl:in der .. . . . . . .. . .. . . . . . . 

GEARBOX (WITHOUT OVERDRIVE) 
Lubricant, type . . 

viscosity 
at continous a ir temperatune be low - 10° C 

Engin e oil 
Service MS 
Multigrade O il SAE 10 W-30 
SAE lO W 
SAE 20/20 W 
SAE 30 
5.2 li,tres (9.1 5 Imp.pints= 10.97 US p'ints) 
6.0 litres (10.56 Im p.p ints= 12.66 U-S pints) 
Auto ma ti c Tra nsmiss ion Fluid, Type A 

Gear oil 
SAE 70 

(14° F) .. .. .... .. . . .. .. .. .. .. .... . .. .. .. . SAE 80 
AI,temative lubricant, type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6ngin e oil 

viscosi,ty, a ll year ro un'd . . . . .. . . . .. . ... . SAE 40 
Oi l capacity . . . . . . . . .. . . ... . ... .. ... . 

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

grade . . . .. .. . .... . . . . . . .. . .. . .. .. . . . . .. . . ...... . . 
viscosity, a ll year round . .. . . . . . . . . .. . ... .... . . . . . 

a lternative .. .... ... . .. . . . . . . . .. . . ..... . . 
O il capacity, gearbox an d overdrive . .. . . ... ..... . . .. . . . .. . . 

AUTOMATIC TRANSMISSION 
Lub ricant, .type . . .. . . . . . . . . . . . . . .. .. . . .. . . . . ..... ..... . . 
Normal oper·ating tCr.1p. of oil .. .. . . . . . . .. . . ... .. . . . .. .. . . . . 
Oil capacity .. . . .. . . . ..... .. .. .. . . . . . . . . . . .. .. .. .. . . ... .. .. . 

FINAL DRIVE 
Lubricant, type, without differen,tial brake . . . . . . . . .. . . .... .. . . 

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

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

Oill capacity .. ..... ... .... . .. . . . ... . . . . .... . . . . . .... . . . . .. . . 

MECHANICAL STEERING GEAR 
Lubricant, ty.pe .. .. . .. . .. . .. ...... . . . . . . . . . ... ... . . . .. . ... . . 

viscosity . .... . . .. . . ..... . . .... . . . . .. . . ...... . . .. . 
oil capacity . . . . . . . .. . . .. ... . . . . . . ... .. . . . .. . . .. . . 

SERVO STEERING 
Lubri'cant, type . . . . . .... . . . . . .. . ... . .. ...... .. .. . . . . .. .. . . . . 
Oil capacity . . . . .. . . .. . . .. . . .. . . . .. .. . . .. . . . . . .... .. approx. 

ENGINE 
GENERAL 
Type designation . . . . .. .. . ....... . . .... . ... .. . . .. . . . . ... . ... . 
Output, h.p. at r.p.m. (SAE) ... . . ..... . . . . .. . . . . .. .. . . ... . . .. . 

(DIN) .. .. . . . . . . ..... . .. ... . ... . . . .... . . 
Max. torque, kgm (Ib.ft.) at r.p.m. (SAE) . . . . .. . . .. . .. . ... . . . . . 

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

0 :2 

.6 li tre (1.1 Imp.p ints= 1.3 US pints) 

Engin e oil 
Servi ce MS 
SAE 30 
Multig:rade O il SAE 20 W -40 
1.4 li k es (2.46 Imp.pints = 2.95 US pin.ts) 

Automatic Transmission Fluid, Type F 
100- 115° C (212- 239° F) 
8.2 litres (14.43 Imp.pints=17.30 US pints) 

Hypoid oil 
Oil according to MIL-L-2105 or MIL-L-2105 B, 
provided with additive for differential brake 
SAE90 
SAE80 
1.6 litres (2.82 Imp.pints=3.38 US pints) 

Hy.poi,d oil 
SAE 80 
.6litre (1 .1 Imp.pints=1.3 US pints) 

Automatic Transmission Fluid, Type A 
1.2 litres (2.11 Imp.pints=2.53 US pints) 

B30 A 
145/5500 
130/5000 
22.5 (163)/3000 
21 (152)/2500 



Compression pressure (warm engine) when turned over with 
staroter motor, 250-300 r.p.m. ... .. . ........ . .. . ..... . ... . . 
Compr-essio.n ratio .. .......... . . ......... . ........... . .. ... . 
Number of cy linde1rs . .. . ... ... . ... . .. . . .. . ................ . 
Bore .... . . .... . ..... . ......... . 
Stroke . ............ . . .. .. ................. . . . .. ... . ...... . . 
Displacement .. . .. ..... .. . . . ........ .. . . .. . . ....... . . . . ... . . 
Weig ht, incll!ding electrical eq uipment a nd gearbox . . ... . . . . . 
We ight exclud ing g·earbox, starter motor, o il a nd water 

CYLINDER BLOCK 
Materi'a l .... . . . . . . .. . . . 
Bo re, standard . .. . ... . 

ove rsize .030" ..... . . 

PISTONS 
Mateni'a l . . . ... . . . .. . .. .. . . . ... ... ... . . . . .. . . . .. . ... . . 
Weight, standard .... . . . . . . .. . . ...... . .. .. ... . . . ...... . . ... . 
P,erm issible we ight deviaflion be1tween pistons in same eng ine 
He ight, tota,1 ... ... . .. ... . .. .. .... . .. . . . ... . ... . . .... . 
He ig ht from pisto n pin centre to pisto n crown . . . ... .... . .... . 
Piston cleara nce . ....... .. ........ .... .... . ..... . .. ... .... . 

PISTON RINGS 
Piston ring gap, measured in ,ring openin g .. .... . . ... . .... . 
Oversize on piston rings . .... . . . . . . .. .. . . .... . .......... . 

COMPRESSION RINGS 
Marked "TOP". Upper ring chrome.d. 
Number on each piston .. . .. ....... . . . . . . . . . . . . .. ......... . 
Height ... . .... ... .. . .... . .... . .. . . ....... . ..... . .... . .. . .. . 
Compression ring clearance in groove . . . .. . ... . .... . .. .. . . . . 

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

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

In conneoting rod .... . . . . ...... . ........... .... . 
In piston ..................... . .... .. ...... . . . .......... . . 

Diameter, standard . . ............... . .. . .. .... . . . ..... . .... . 
overs·izes .05" 

CYLINDER HEAD 
Height, rrieasured from cylinder head contact face to face for 
bolt heads . ..... .. . .. .. .... . . . . ... . .. ... . ..... .. .......... . 
Distance from t·op side of head to over-flow pipe upper end 
(pipe pl'aced ulnder thermostat) ... . ............... . .. .. .. . .. . 
Cylinder h.e-ad gasket, thickness standard (unioaded) .. .. ..... . 

CRANKSHAFT 
Crankshaft, end float ...... . . . . . ..... .. . . . . .. . . .. . .. .. .. . . 
Main bearings, radia'l clearance . .. . . . . ... .. . 
Big-end bearings, radial clearance . . . . .. . .. . ... .. ..... . 

11-13 kg/cm 2 (156-185 Ib/sq.in) 
9.3: 1 
6 
88.90 mm (3.50") 
80 mm (3.15" ) 
2.98 litres 
241 kg (530 Ih. ) 
192 kg (422 Ib. ) 

Specia l a ll oy cast iron 
88.90 mm (3.499" ) 
89.66 mm (3.523") 

Lig ht o ll oy 
507±5 gmmmes (17.75±.18 oz. ) 
10 g ra mmes (.35 oz.) 
71 mm (2.79" ) 
46 mm (1.81" ) 
.02-.04 mm (.0008-.0016") 

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

.030" 

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

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

Close running fit 
Push fit 
22.00 mm (.866" ) 
22.05 mm (.868") 

86.7 mm (3.41") 

35 mm (1.38") 
.8 mm (.031") 
(Ioaded .7 mm = .028") 

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

.028-.079 mm (.0011-.0031 ") 

.029- .071 mm (.0012- .0028") 

0 : 3 



MAIN BEARINGS 

Main bearing journals 

Diameter, standard ...... . 
undersize .01 O" 

.020/1 ... 
Width on crankshaM for pi lot bearing shell 

Standard .. .. . . ....... . .......... ......... ... . 
Oversize 1 (unders ize she ll .010/1) 

2 ( /I .020/1) .. ..... 

Main bearing shelIs 

Th ickness, standard 
undersize .01 0/1 

.020/1 . . . ........ .. ..................... . 

BIG-END BEARINGS 

Big-end bearing journals 

Wi·dth of bearing recess ................... ...... . .. .. .. . .. . 
Di'ameter, standard . ........ . . . ......... .. .. . .. . ...... .... . . 

u,nde:rsize .01 0/1 . ........... . ......... . . ..... .... . . 
.020" . . . . . ... .... ........ ............ . . . 

Big-end bearing shelIs 

Th ickness, standard .... ... . ... .. ...... .... .......... . 
undersize .01 0/1 ... . . . ...... . ................ . 

.020/1 ....... . .. .. . .... . ... . ...... ... .. . . 

CONNECTING RODS 
End float on crankshaft . . .. .... .. ............ . ... .. ...... . . 
Len9'th, centre-centre .. . ... .... . . .. ............ . . ....... . 
Max. permissible weight deviation between connectings rods in 
same engine ................... ... . ...... ............. . .. . . 

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

CAMSHAFT 
Marking .. .... . ........ .. . ..... . . .. . . ... . .. . .... .... " .. . 
Number of bearings .. . . ... . ..... ... . ..... . . . ..... . 
Joumal, di'ameter ...... . . . ... ...... .. .... . . ... ........ . 
Radial clearance ..... . . .. ... ....... . . .. ......... .... ..... . . . 
End float .... . .................................. .. ...... . . . 
Valve dearance for controi of camshaft setting (cold engine) 
Inlet valve shoul'd then open at .. . . . ........ . ...... . . ....... . 

CAMSHAFT BEARING 

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

TIMING GEARS 
Cr'ankshaft drive, number of teeth ... .. . . .. . . ...... . . . . ... . . 
Crankshaft gear (fibre), number of teeth .. . . .... ... .......... . 
Baokl,ash ........... .... . .... .. ............. . . . . . .... ... .. . . 
End Hoat, camshaft .... ... .. ... . . . .......... . . .... . ........ . 

0:4 

63.451-63.464 mm (2.4981-2.4986/1 ) 
63.197-63.210 mm (2.4881 -2.4886") 
62.943-62.956 mm (2.4781-2.4786" ) 

38.930-38.970 mm (1 .5327-1.5342") 
39.031 -39.072 mm (1 .5366-1.5383") 
39.133-39.173 mm (1 .5407-1.5422" ) 

1.985- 1.991 mm (.0782-.0784/1 ) 
2.11 2-2.118 mm (.0832-.0834 /1) 
2.239-2.245 mm (.0882-.0884/1) 

31.950-32.050 mm (1 .2579-1.2618") 
54.099-54.112 mm (2.1299-2.1304" ) 
53.845-53.858 mm (2.1199-2.1204" ) 
53.591-53.604 mm (2.1099-2.1104" ) 

1.833- 1.841 mm (.0722-.0725/1) 
1.960-1.968 mm (.0772-.0775" ) 
2.087-2.095 mm (.0822- .0823/1) 

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

6 grammes (.21 oz.) 

.05 mm (.002") at a diameter of 150 mm (5.9/1) 
153 te,eth 

C 
4 
46.975-47.000 mm (1 .8494-1.8504") 
.020-.075 mm (.0008-.0030/1) 
.020-.060 m.m (.0008-.0024") 
1,45 mm (.057/1) 
00 (T.D.C) 

47.020-47.050 mm (1 .8512-1.8524/1) 

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



VALVE SYSTEM 
VALVES 
Inlet 
Disc d iameter 
Ste m d i'ame'ter . , . . ..... .. . . 
Va lve face a ngle .. . .... . ....... .. . ........ . . . . ... . . . 
Va lve seat ang le . . ..... . . .. ... . . .. . . . .... .. . . .... .. . 
Seat width i.n cy li nder head . . . ..... . ... . . . ... . . . . . .. . . 
Clearance, both wmm and cold eng ine . . . . ... . ..... . . 

Exhaust 
Disc d iamete r . . . . . . .. . .. .. . . .. . . . . 
St,em diameter . ... . . . . .... . ....... . 
Va lve face ang le . ... . . . .. . . .. . . ..... . . . . 
Valve seat ang le . . .. . .. .. . .... . .. . . ..... . ... . 
Seat wid~h in cylinde.r head . ...... . ... .. . . . .... .. . .. .. . . .. . . . 
Clea rance, both wmm and colde,ngine .. . ..... . .. . 

VALVE GU IDES 
Length, in let va lve . . . . . 

exhaust va lve . . .. . . . 
Inner d iameter . . ...... . . . ... . . . ... . ... . .. .. .. . . ..... .. ... . 
Height above uppe'r face of cy li nder head .......... . ...... . 
Clearance, va lve stem-va lve gu ide, illlet va lv,e . . . . . . . . 

exha ust va lve ..... . 

VALVE SPRI NGS 
Le ngth, unioaded, a pprox . . . . . . . .. . ... .. . . .. . . .. . . . ... .. . . . . . 

with a loa·ding o f 25.5± 2.0 kg {56±4,4 Ib) ......... . . 
wi.th a loading ,of 66.0 ±3.5 kg (145± 7.7 Ib) . . . . .. . . . . 

LUBRICATING SYSTEM 
Oil capacity, including oil f.ilter .. . . . . . . . . . .. .... . . .. .... . .. . 

excluding oil filter . . . . . ... . ..... ... . . . .... .. . . 
Oil pressure ,at 2000 r.p.m. (with wa:rm e ngine and new oil filte r) 

Oll FilTER 
Type .. . .. .. . . . . .... . ... . . . . ...... . ... . .. . . .. . . . ... .. .. . . . . . 

Oll PUMP 
Oi'l pump, type . . . . .. ... .. . ... . .... . . .. .. . .. . . . . . .. .. . . . . . . . 

nu:mber of tee th on each gea'r wheel . . ... . . . . . . .. . 
end float . ..... .. ... .. .. . . ... . . . . . .. . . ... ... .. .. . 
radial clearance . . . ... . . . . . . .. .. . . . .. .... .... .. . . 
backlash . . . ... .... . ... . . . .. . .. .. . ... . . ... . .. . . . . . 

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

I,oaded wi,th 5.0±,4 kg (11.0±88 ,Ib.) . . . . .... . . .... . . . . 

FUEL SYSTEM 
FUEl PUMP 

7.0± .8 kg (15,4 ± 1.7lb.) .. . .. .. . .. .. . .. . . . 

Diaphragm type pump . . . .. . ... . . ....... . . . .. . .. . ... . . .. . . . . 
Fuel pressure, measuredat sam.e levelas pump at 1000 r.p.m. 

42 mm (1.654") 
7.955-7.970 mm (.3132-.3138" ) 
44.5 0 

45° 
2.0 mm (.080") 
.50- .55 mm (.020-.022" ) 

35 mm (1.378" ) 
7.925~7.940 mm (.3120-.3126") 
44.50 

45 ° 
2.0 mm (.020-.022" ) 
.50- .55 mm (.020-.022" ) 

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

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

6.0 litres (10.56 lm.p.pints=12.66 US pints) 
5.2 ,litres (9.15 Imp.pints=10.97 US pints) 
2.5-6.0 kg/cm2 (36-85 Ib/sq .in.) 

Full-flow type 

Gear 
9 
.02-.10 mm (.0008-.0039") 
.08-.014 mm (.0032- .0055") 
.15-.35 m:m (.0060-.0140") 

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

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

Type . . ... .... .. . .... .. .. . ... . .. . .. . . . . ... . .. .... .... . 
Ma,ke and deSligna.tion ................... . ..... .. ... . . . .... . 
Number .. .. . ... .. .... ... . . . .. . . .. . . .. . .. . . . .. . . . . . .. . . . . .. . 
Air intake diame ter . ... . ... . . .. .... . .. ... . . . . . . . . ... . . .. .. . 
Idli1ng speed ...... . ... . .... .. . ... . . . ...... ... . ... .. . . . . . . . . 
For cars with automatic transmission .... .. .. . .. . . . .... . .... . 
Metering needl~ designation .. . .... . ......... . .. . . . . .. ..... . 
Oil for damping cylin,der .............. . . . .. . . . .... ... . 

COOLlNG SYSTEM 
Type .... .. . . ... . . . . . ...... . ..... . .. .. .. ..... . . .... . 
Roadia.tor cap valVle opens at . . . . .. .. . ..... . 
Oapacity ... .. ... .. .. . . .. . . . .......... . . ... . . . 

Fan belt, designati'on .. . . .. .. ...... . ...... . . . .......... . .. .. . 
Fan belt tension: for a force of 7- 9 kg (15-20 Ib.) on the 
he lrts between the pu ll eys obtained with a depression of . .... . 

THERMOSTAT 

Type .... . . .. ..... . . .. . . .... . , . .. . . .. . . . .. . . . . . . . .. . . . . . .. . . 
Marked .... . .. . .. , . .... . . . . . . . , . . , . ... . .. . . , ....... . .. .... . 
Beg ins to open ot . .. .. . . . .. . .. . .... , . .... . . . . .. , .. . . . . .. . . . 
Fully open at .. .. . . . . . . .. . ... . .. . . . .... . ...... . . . .. . .. . .. . . 

TIGHTENING TORQUES 
Cylinder head ... ".. . . .. ... ... .... .. .. .... , . . .. .. . . 
Main bearings ....... . . . .... . .... . .. . . . .............. . ... .. . 
Big-end herings . . , . ........... . ... . . ....... . . .... . . . . .... . . 
Flywheel .. ..... . . ... , ..... . ..... . . , .. . . .... .. . , .. .. ...... . 
Spark plugs . ......... .. .......... . . .... .. . . . .. . . ... ... . .. . . 
Camshaft nut . ... . ........ .. .... . . .. . . . ..... . .. . ....... . .. . 
Bolt for cralnkshaft helt pulley .................... , . . .... . . . 
Nipple for oil filter ....... . .. ... .............. . ... . . . ..... . 
Sump bolts ... .. ....... . ... . ... . . .. . . ....... , ... . ... . . . . .. . 
Altemator bolt (%") . ............. . ...... . . . ... . . ..... .. ... . 

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

Horizonf.al carburettor 
Zen ith-Stromherg 175CD-2SE 
2 
41.3 mm (1.63") 
800 r.p.m. 
700 r.p.m. 
Bl AM 
Automatic Transmission Fluid, Type A 

Sea led system 
.7 kg/cm 2 (10.0 Ib/sq.in.) 
approx 12.4 litres=2.73 Imp.galls/3.27 US galls. 
(expansion tank of wich 1.5 litres=2.6 Imp. 
p'ints=3.2 US pints) 
7MX875 

10 mm (.39" ) 

Wax 
82° 
81-83" C (177- 182° F) 
90° C (1 94° F) 

Kgm 

8.5-9.5 
12- 13 
5.2-5.8 
5.0-5.5 
3.5-4.0 
13- 15 
7-8 
4.5-5.5 
.8-1.1 
7.1-8.6 

Lb.ft. 

61---69 
87-94 
38-42 
36-40 
25-30 
94-108 
51-58 
32-40 
6-8 

50-60 

oil consl,lmption) ................ . . . . . . .. . .... .......... . . . .. .25 mm (.01 O") 

CRANKSHAFT 
Permissible out-of-round on ni'ain bea'ri'ng journals, max. . .. . 
Permissible out-of-ound on big-end bea'ring journals, max .. .. . 
Crankshaft end float, max. . . . ......... . .... . ........ .. ... . 

VALVES 
Permissible clearance between valve stems and valve guides, 

.05 mm (.0020") 

.07 mm (.0028") 

.15 mm {.0060") 

max. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15 mm (.0060") 
V'alve stems, permissible we'ar, max. .. . .. ... ..... . ........ . . .02 mm (.0008") 

CAMSHAFT 
Permissible out-of-round (with new berings) max .. . ... . .. . . . . . 
Bea'rings, permissible wear . . . ... , .. . ....... . ....... .. . . . . . . . 

TIMING GEARS 

Permissible backlash, max. 

0:6 

.07 mm (.0028") 

.02 mm (.0008") 

.12 mm .0048") 



12 8 4 5 9 13 

11 7 3 2 6 10 14 
YE?Fi~'t 

Tight'en ing seq u,ence for cylinder head bolts (tightened in 2 
stages). ht s~age: 2.5--3.0 kgm (1 8- 22 Ib.ft.); 2nd stage : 8.5-
9.5 kg m (61-69 Ib.ft.) 

ELECTRICAL SYSTEM 
BATTERY 
Type .... . ... ... .. .. .. . . . .. .. . . . .. . . . . .. . ...... . . .. . . ... . . . 
Gl10unded .. . .. . . . . ..... ... . . . . .. . . . . . . ... .. . .. . . . . . .. .. . 
System vo ltag·e . . . .. .. . .... .. . . .. .... . .. . . . ... . .. .. . . . ... . . 
Battery, oapacity . . .. . ... . ..... . ... .. . . . . . ... . .. . . . . .. . . . . . . . 
Spe 6 fic g ravity of e leotro lyte: 

Ful·ly cha rged battery . .. . ... . . . . . . .. . . . .... . . ... .. . ... . . . 
Whe,n recharging is ne:eessary . ........ . ... . . .. . . ... .. . . 

Recomme nded chargring cUl1rent . .. . . . . .. .. . ...... . .. ..... . . 

ALTERNATOR 
Type .. .. . . . . . . . .. . . .. . . . .... . . ... . .. .. .. . . . .. . . . . . . . ... .. . 
Output . . .. . . . . ... . ..... .. .. .. ... . .. . . . . ... . .. . ... . . . . . ... . 
Max. amperag·e .. .. . . . . . . . .. . .... .. . . . . . .. . . . . .. ... . . ... .. . 
Max. spe·ed .... ..... ...... .... . . .. . . ... ... . . .. . . . . . . .. ... . . 
Dir ection of rotation . . . . .. . . . . . .. . .. .. . ............. .. . . . . 
Ratio, engine-·alternator .. ...... .. ... ... . . ... .... . .. . . .. . .. . 
Brushes, minimum len9'th . .. . ..... ... .. .. . . . .. .. . . .. ... .. .. . . 
Tigh~ening torques: 

ANaching screws ...... . . . .......... . . . . . ...... .. .. . .... . 
Pulley nut .. .. . . .. .. . . . . . . . . .. . ... . .... ..... . . . .. . . ... . . . . 

TEST VALUES 
Field winding resistance . . . . .. ... . .. .. . . . . . . . . ....... . ..... . 
Voltage drop acrossirnsulation diode . . .. .. . . . . .. .. . . ... .... . 
Rated test . .... .. . . . . . . .. .... . . . . . .. .. . ... . .. . .. . . . . . . .. .. . 

VOLTAGE REGULATOR 
Typ.e . ... .. . . . .... . .. . . . . . ... . . . .. . . . .. .. . .. . .. ... .. . ... . . . . 
Contml vol~age, cold regula~or ... .. .. . . .. . . .. . .. . . . . . .... .. . 

a~ter running 45 minutes . . . . .. . . . . ......... . 

STARTER MOTOR 
Type .. . . ....... . ... . .. ... . .. . ... . ... .. ..... . . ... .... ... .. . 
V·oHage . . . .. . ..... ... . . .... .. . . .. . . .... .. ... . .... ... . . ... . . 
Grounded ... ... .. . . . ... . ... . . . . . . . . .. ..... . . . . ... . . ... . ... . 
Direction of rotation . . .. . . .. .. . .. ... .......... . . . .. ... .. . . . . 
Output . . .. . .. .. . . . . .. . . . . . . ... .. .. . . . . .... .. ... .... . . .. . . . 
Brushes, number . . .. . . . . . ... . ...... . . . . . .. . . .. ... . . . ... . . .. . 

Tudor 6 Ex 4 F op or equiva len,t 
Negative term ina·1 
12 V 
60 Ah 

l.28 
1.21 
5.5 A 

S.E.V.Motorola 14 V-34833 
770 W 
55A 
15000 r.p.m. 
Op~ional 

1-2 
5 mm (.20") 

.28-.30 kpm (2.0-2.2 IbJt.) 
4 kpm (29 IbJt) 

3.7 ohms 
.8-.9 V 
48 A {min. ·at 3000 r.p.m. and ,approx. 14 V) 

S.E.V. Motorol·a 14 V-33544 
13.1-14.4 V 
13.85--14.25 V 

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

~otor end float 
Brush spring tens ion .. ....... . . .. . . . . . ... ..... . .... . ... . . . 
Distance from pinion to ring gear ... . ... ... . ..... . . . . . .. . 
FrictiooOlI torque of roto'r brake . .. . . . . . . .. . ..... . . .. . . . . . 
Pin'ion idl ing to rqve .. .. . . . . . ..... . . . . .. ... . ....... . . .. .. . 
Ba,cklash .. .. . . .. . .. . . . . . . . . . . . .. . .... " .. . . ... . . .... , . . . 
Minimum d iameter of commufaror .... . ... .. ... . . . . . .... . . 
Minimum length of e lec. brushes . . .. . .. . . . ... . . . . . .. ... .. . 

Electrical 

Un loaded starter motor: 
12.0 V 'and 40- 50 A 

Loaded starter motor : 
9 Vand 185-200A 

Locked s~arter motor : 
6 Vand 300-350 A 

CONTROl SOLENOlD 

.05-.3 mm (.002-.012" ) 
1.150-1.300 kg (2.53-2.86 Ib. ) 
1.2-4.4 mm (.047-.1 73") 
2.5-4.0 kgcm (2.17-3.81 Ib.in. ) 
1.3- 1.8 kg cm {1.13- 1.56 Ib.i n. ) 
.35-.45 mm (.14- .018") 
33 mm (1 .3") 
14 mm (.6") 

6900- 8100 r.p.m. 

1050-1350 r.p.m. 

o r.p .m. 

Cut-in voltag'e ... . . ... ... .. . .. . . . . .... .... . . . . . . . . .. . . . . .. Min. 8 V 

IGNITION SYSTEM 
Fining order . . .... ... .. . ... . . . . . . .. . .. .. . . ... ... . . . . .. . . .. . . 
Ign ifi.on .timing 

(aif" 600- 800 r.p.m. with vacuu m gove rn or d isconn.ected) . .. . 
Spark plugs, type .. . .. . . ... . .... . ...... . . . .. . .. . ...... . .. . . 

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

Pre-enga·ging resistance to ignition coil . . . .. . . .. . ... . .. . . . .. . 

DISTRIBUTOR 
' Type . . . . ... . .. .. . . . . . . . . . . .. .. . .. .. .... .. . .. . .... .... .. . . . 
Direction of rotaif"ion . ... .. . . . . . .. . . .. .. .. ...... .. . . .. .. ... . . 
Bre aker poin,ts, g,ap .. . . . . . . .. . .. .. . ... . . .. .. . . . . . . .... .. . . . 

contact pressure .. .. . . . . . . .. . . . .. ... .. .... . . 
dwell ang'le . . . . ... . . . . .. .. . . . . .. .. . . . .. .. . . 

Capacitor 

Centrif l,lgal governor: 

Adva nce range, total . . . .. .. . ... . . . . .. . .. . ... ... .. . . . . . .. . 
Advance begi,ns at . . . . . .. . ... ... . .. . .... .... . .. .. .. . . .. . . 
Values, 5° .. . . . . . . .. .. . .. . .. .. .. . .. ... . . . ... . .. . . . . . .. . . 

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

Vacuum governor: 

Positive controi 
Advance range, total .... .. . . .. . . ....... . .. . .. . ..... . .. .. . 
Ad",anoe begins at . ..... .. . . .. . .. . . .. ... . . . ... .. .. . . .. . . . . 
Valu'e, 2.5° . ... .. ... .. . .... . ... . . . . . ... ...... . . . . .. . ... .. . 
Advance finishes ot .. . . . . . . . . , ... .. . . .. .. , . . .... . ... .. .. . 

Vacuum governor: 

Negative controi 
Drop, total .. . ,.,., ., ... . .. .... . . . ,. , ... . " . .. .. " . . . . . . . . 
Drop begins at . ..... . , .. , ..... " .. . .. . . . , .. . . . .... . . .. .. . 
VIO'lues 2° . . . ...... , .. . .. . .. . , .. . . . . . . ... . , .. . . . .. . .. . .. . . 
Drop fi·nishes at . . .. . . . , ... . .. , .. .. , . . .... . . . .. .. ...... ... . 

0 :8 

1-5-3-6-2-4 

10° befo re T.D.C. 
Bosch W 200 T 35 or equival,ent 
14 mm 
.7-.8 mm (.28- .032") 
3.5- 4.0 kgm (25.3- 29.0 Ib.ft. ) 
.9± .05 ohm 

Bosch JFUR 6 
Anti-clockwise 
Mi'n. .25 mm (.01 O") 
500-630 grammes (1.10- 1.40 Ib.) 
40±30 
.2 fl- F-25 % 

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

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

3 ± .5° (distr. graduation) 
16-25 cm Hg 
23-31 cni Hg 
28-32.5 cm H g 



LAMP BULBS 
He adlights ....... .. .... . . . .............. . . ..... ........... . . 
Fog lights ... . . .. .. .. . ......... . ... . .. . . ........ . . . . . 
Parking lights, front ... . . .... . .. . . . .......... . . . . .. . ... . . . . . 

rear .. . . .. . . .. . . . .. .. . .. . .. . . . . ... .. . . . .. .. . . 
Flashe rs . . . ... . .. . . . . . . .. .. ... . . ... . ..... . . . . . . .. . . ... .. . . . . 
Stop lig:hts . .... . ... . .. . ... . ..... . .. . . . . . . ........ ... . ... .. . 
Reversing lights . . . . ... .. ...... . . . . . . .... . ... .. ... ..... .. . . . . 
Numbe r p late light . . ... . . .. .. . . . .. . . ... . . ... .. .. . .. .... . . . 
Side marker lamps . .. . . .. . .. ... .. ...... . ... .. . .. .... .. .... . . 
Int.e rio r iightmg : .. . .. ... . . . ... . .... .. . . . . .. .... . . .. ... . . . . . . 
G love compartment light .. . .... .. .. .. .. . ...... .. . . . . . ..... . . 
Engine and luggage compartments . . . . . . . .. . . . . . . . .... ... . . . 
Ins~rument lighting . ...... . . . . ..... . .... . . . .. . . . . .. .. . . .. . . . . 
Lightf'ing heater controls ... ..... . . . . . ... . .. . .. .. . . . ..... . ... . 
Con~ro l lamp, instrum e nt pa'ne l . . . . .. . ... .. . ... .... . .. .. . .. . . 
Co'ntro·1 lamp, overdrive .. .. . . . . ......... . . . . ..... . . ... ... . . 
Controi I'amp, e l:ec. heated rear window . . . . . . . .. . . . . . . .. . . .. . 
Hazard warning signal fla she rs . . . ....... ..... .. . . . .. . . . . . .. . 

FUSES 
Rated current 16 A 
R,ated current 8 A 
Rated current 5 A 

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

INSTRUM'ENTS 
SPEEDOMETER GEARS 

Tyre 165 SR 15 

G earbox 

I 
Ftnal drive 
red. ra tio 

M 400 3.73 : 1 
M 410 3.73: 1 
BW 35 3.31 : 1 

I 
Small S-gear 

I Part No. I Teeth 

380168 18 
380754 18 
380649 16 

Watts 

45/40 
55 
5 (4 cp) 
5 (4 cp) 
32 CP 
25 (32 cp) 
15 (32 cp) 
5 
5 
10 
2 
18 
3 
1.2 
1.2 
1.2 
1.2 
1.2 

Number 

4 
4 

Approx. 40 W 
Approx. 150 W 

Larg'e S-gear 

Pa rt No. I Teeth 

381033 6 
380682 6 
235810 6 

Socket Number 

p 45 t 2 
P 14,5 s 2 
Ba 15 s 2 
Ba 15 s 2 
Ba 15 s 4 
Ba 15 s 2 
Ba 15 s 2 
SV 8.5 2 
Ba 15 s 4 
SV 8.5 1 
Ba 9 S 1 
SV 8.5 2 
W 2.2 d 2 
W 1.8 d 3 
W 1.8 d 5 
W 1.8 d 1 
W 1.8 d 1 
W 1.8 d i 

I 
R.a tio 

I 
Error 

% 

3.0 : 1 +0.43 
3.0 : 1 +0.43 

2.66 : 1 +0.38 

The pe,rcen,tage error ,in the aobov'e table is calculated fo r a rolling radius of 308 mm (12.1 "), whioh is the value 
of the figure established by AB Volvo fo r tyres a t a vehic le speed of about 80 km.p.h. (50 m.p.h.). 

Number of speedometer cable revolutions per km (mile) registered : 640 (1024). 

TYRE 6.85-15 

Gearbox 

I 
Fi nal drive 

I 
Small S-gear 

I 
Large S-gear 

I 
Ratio 

I 
Error 

red. ratio Part No. I Te·eth Part No. I Teeth % 

M 400 3.73: 1 380168 18 381033 6 3.0: 1 -1 
M 410 3.73 : 1 380754 18 380682 6 3.0 : 1 -1 
BW 35 3.31 : 1 380649 16 235810 6 2.66 : 1 -0.75 

The per,centag'e error ,in the above table is calculat'ed fo 'r a r.olling radius of 312 mm (12.3"), which is the value 
of the f igu're established by AB Volvo for tyres ata vehicle spe'ed ofabout 80km.p .h. (50 m.p.h.). 

Number ofspeedometer cable revolu,tions per km (mile) reg isfered : 640 (1024). 
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POWER TRANSMISSION, REAR AXLE 
CLUTCH 
C1utch, type . . ... .. . . . . . . ... . ........ . .......... .. ... . ... . . . 
Size ........ . ..... . ..... . .... .. ...... . ...... ... .......... . . . 
C1 uk h fr iction area, tota l .. . . . . . .. . ........ .. ... ... .. . .. . .. . 
Re l'ease lever play, ve hicle with left-ha nd steeri·ng ... . .. .. .. . . 

ve hicle with rig ht-hand stee ring . .. .. .. .. . 

GEARBOX 
M 400 

Red uction ratios : 
1st speed . . .. . .......... . . . ... .. .. . .... . . .. .. . ... . ... . . . . . 
2nd spee d .. . . . .. . . .. . . .... .. . . .. . ...... ... . . " . . .. .. . . . . . 
3rd speed .... ...... .. .. . . ... ... . .. . . ..... .... ........ . . . . 
4th speed .. . ........ . ... . ... . ... . .... . .... . ... .. ... .. ... . 
Reverse . ...... . ...... . ...... . .... .. . .......... ... .. .. . . . . 

Flange n ut t ig hten in g to rque . . . ... .......... .. ........ .... . . 
Lubrioa nt . ... . . . ........... .. .. . . ..... .... ... . . ... . .. . . .. .. . 

vi scosity .... .. .......... ... . .. .......... .. ....... . . 
at continuous a'ir te mpera ture he low 
- 100 C (1 4° F) ... ... . ........ ...... . . . ... . 

Alternative lubri cant ... . . .. ....... .. . . .. . ... . .. . .. . . . ...... . 
vi scosity .. . . . ... . . . ... ....... . ... . .. . . . 

O il capocity . ........ . .. . . . ... .. ... . .... . . . ....... . . ... . . . . . 

M 410 (GEARBOX M 400 WITH OVERDRIVE) 

ReduotiOlnmtio, overdrive .. . . .... . .... . . .. .. . .. .. . ........ . 
Oil pressure, di'rect drive . . .. . . . ..... . .. .. .. ...... . .. . .. .. .. . 

ov,erdrive . .......... . ...... . .. . . .. . . .. . ... . . . . 
Nut for driVling flange . . . . .. . .. .. ...... . . .. .... . ...... .. . . . . 
Lubriaant, ....... . .... . . . . . ... .. ... . ... ... .. . ............ .. . 

viscosity . ..... . .. . ....... ..... . . ... .. . .. .. .. . ... . 
qual'ity ........... . ... . ... ..... ........ .. ...... .. . 

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

AUTO MATIC TRANSMISSION 

Make and type ... . . . . . . . .. .. . . ... . . .... . . .. ....... . ... . ... . 
Type designa,tion . . .... .... .. ... . . .... ... .... ... . . . .. . . . 
Colour of rtype plate . .. . . .. . .... . .. . . . ...... . .. . .. . ... . . . 
Reductioill r'atios: . ... . ..... ... . .. . ..... . ..... . .. .. .... . . . . . . 

1 st gea'r .... .... .. . . . .. . ... . ... . .. .. . .... ... . ....... . . . .. . 
2nd gear . .. ... ... . . ... . .... ... . . . .. . .. . .... . .. ... . .. .. . . 
3rd g'ear · . . . .... .. .. . . . .. .. . . .. . ... . . . ....... .. ........ . .. . 
Reverse . . . .. . . . . . .... . ... . .. ....... .... .. .... . .. . . . ... . . . 

Number of teeth, front sun gear ..... . . ...... . .. .. . .. . .. .. . . 
rear sun gear ..... ... .. . .. .... .. .... . . .. . 
planet gear, short .. ..... . . .... ..... . . . . . . 
planet ge'ar,llolng . . . . . .. ..... ... .... .. ... . 
ring gear .. . . . . .. .. ....... . .. .......... . . 

Size of converter ..... . .. . . ... .. . .. ........ .. ... . ... ... ..... . 
T orque roNo ,in convertrer . . ...... . .... .. .. .. .. . .. . ... .. .. . .. . 
Norma151tall speed . .. .. .. . . . .. . . .. . . . ... . .. . .. . . .. ........ . . 
Weights: 

G,earbox ... .... . .. . ..... ... . .. .... . .. . . . . . . . ............ . 
Converte'r aase .. . ..... . ... . . .. . . . ... . .. .. .... ... .. ...... . 
Converter ...... .. .. ... ... . .. . .. .. ... . . .... . .. . . . .. ... ... . 

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

To~a, l, with fluid .. .... .. ... ..... . ..... . . ..... .... . . . . ... . 
Fluid, type .... .. . ... ........ .......... . ... . ... . . . . .... . . . . . 
Fluid capacity . .. . . . . . . . .... . ..... . ... . .. ....... ... ..... . . . . 
Normall opemting ,temperature of fluid . . .. .......... .. ..... . 

O: 10 

Sing le, dry-p late, di,aphragm spring 
9" 
468 cm2 (72.5 sq .in. ) 
4-5 mm (.16-.20") 
2-3 mm (.08-.12") 

3.14 : l 
1.97 : 1 
1.34: 1 
1 : 1 
3.54: 1 
11.0- 14.0 kgm (80- 101 Ib .ft.) 
Gea r oil 
SAE 90 

SAE 80 
Engine oil 
SAE 30 'Or 
SAE 20 W -40 
approx . . 6 litre (1.1 Imp . .pints= 1.3 US pints) 

0.797: 1 
Approx. 1.5 kg/cm2 (21 Ib/sq.in.) 
36-39 kg/cm2 (510-550 ·Ib/sq.in.) 
11.0-14.0 ·kgm (80-101 Ib.ft.) 
Eng,ine oil 
SAE or SAE 20 W-40 
Service ML ,or higher 
approx. 1.4 litres (2.46 Imp.pints=2.95 US pints) 

Borg-Warner, type 35 
AS 5-35 EN 
Blue 

2.39: 1 l 
1.45: 1 )' 1 : 1 X Converter ratios 

2.09: 1 
32 
28 
16 
17 
67 
11" (28 cm) 
2:1-1 :1 
2100 r.p.m. 
Ib. kg 
82 37.2 
7 3.2 
30 13.6 
119 54.0 
17 7.7 
136 61.7 
Automatic Transmission Fluid, Type F 
14 pints (8.2 litres) 
approx. 212-240° F (110-115° C) 



Approximative shift speeds 

I 
1- 2 shift 

I 
2-3 shift 

I 
3-2 shift 

I km.p.h. I m.p.,h. km.p.h. I m.p.h. km.p.h. I m.p.h . 

Full throttle 

I 
48 

I 
30 

I 
87 

I 
54 

I 
66 

I 
41 

I Ki,ck·down 63 39 112 70 100 62 

SPRINGS FOR CONTROl SYSTEM 
Spring Effective number 

ApPl10ximate length 
1-2 sh if t va lve 
Convel1f:er eXihausting va lve ........ . . 
Rear pump check V'a lve . o ......... . 
Primary reg ul,ator valve o o o . o o o o o o o . 
Servo onificecontrol vlO'lve .. o o o o .. o o 
Modul'ator valvoe o o o o o o o . o . o o o .... o' . 
Seaon,dary reg ulator va.lve . o o .. .... . 
2-3 shift va lve (inner spring) 
Throttle valve (inner spri,ng) 

1.094" 27.8 mm 
.70" 17.13 mm 
.617" 15.7 mm 

2.850" 72.4 mm 
1.005" 25.5 mm 
1.069" 27.2 mm 
2.593" 65.9 mm 
1.59" 40.4 mm 
.807" 20.5 mm 

Thro~He valve (outer spring) l .174-1 .185" 29.8-30.1 mm 

TIGHTENING TORQUES 
Application 

Torque converter - drive pla,te . o o o o o o o .. . o o o o o o o . o o o o o' o o o 
Transmissi'on case - conver~er housing . o o . , o , , . o . .. . .. o o o o o o 
Extension housing - tr,ansmission ca'se . . . . . . . o ... . o . o o o o o o 
Oil pan - transmission case o o o o o o ... o ... o o .. o .. o o o . o o o o o o o . 
Front serVlo - transmission case o o . o o . . o .. o .. . . . .. ... o .. o o .. 
Rear servo - transmission case o o o o o o . . o ... o . . ... .. o . .. . o o o o . 
Pump adaptor - front pump body o o .. o . ..... o . o o o .... o o o . o . 

Slotted screws o o o o o o o o o o o o o o . o o .. .. o . . . o o o .. o o o .. o o o . o o o o o 
Pump adaptor - transmissi'on case o ....... o o o .... . o . o o o o . .. . 
ReJar pump - transmission ca se o o o .. o o o o o .... . . o o o o o o o o o o o o o 

Slotted screws . o o . o .... o o o o o o o o o o . o o o ... ... ... .. .. o o .. o . o o 
Centre support - transmission case .. . . o . . o o .. . o o o . o o . o . . .. o o 
Outer I'ever - manual voO'lve shaft o o . o o . . . o . o . ... o o . o o ...... o 
Pressure pOlint o. o . .... . o . o .. o o . o o o o .. .. . o . ... .... o o .... o o o 
Oil pan drain plug o o o o o . . o o o . o o o o o . . o ... .. o . . o o o o o. o . o o . o . o o 
Oil tube oolledor - lower body . . ..... o o o .. o ... o o o o o o . .. . . . 
Governor li,ne plate - lower body . o . o o . . o o o o o o .... o o o o ... o o o 
I.:ower body end plote - lower body o. o . o o o . o o .. . o ... o o o . . . o 
Upper body lend plate frOlnt or rear - upper body ... . o o o ... o o 
Upper body - lower body . . o. o o. o o o o o o. o o o .. o ..... . o o o . o o .. 
Valve bodies assembly - transmission case o .. ... o o o ... o . o o . . 
Fr,ont pump str.ainer - lower body o o o o . o o o o . o .. o o . . .. o .. o ... 
Downshift valve cam brackeif - valve body o o o o o . o o . . o o . o .. o o 

Governor 

Inspection cover - ,extension housing . o . o .. . ....... . .. o o o .. o o 
Cover . pllate - governor body o o o o .. o o o ..... .. o . . .... o .. o o o o 

Drake band adjustment 

Adjus,ting screw nut - front servo lever o o o o o ... o o . .... o .. o . .. 
Adjusting screw locking nut, rear servo - case o o o o . o .... o o . o 

Special threaded parts 

Start,er inhibitor switch locknut 
Downshift v:alve cable adap~or - transmission case o .... o . . . . 
Coupling flange - driven shaft o o o o o . o . o o o o o .... . o o .. o . o o . .. . 

Lb.ft. 

25-30 
8- 13 
8- 13 
8- 13 
8- 13 

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

1.7-3.0 
10-18 
7-9 
4-5 
8-10 

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 
1.7-2.5 

4-5 
1.7-4.0 

15-20 
25-30 

4-6 
8-9 

35-50 

of 1>urns 
131 /2 
12 
3 

141 /4 
17 
19 
18 
221 /2 
28 
191 /2 

2-1 shift 

km.p.h. I m.p.h. 

14 

I 
9 

51 32 

W ire di'ameter 
.024" 
.018" 
.019" 
.054" 
.024" 
.028" 
.056" 
.036" 
.018" 
.032" 

Kgm 

3.5-4.1 
1.1 - 1.8 
1.1 - 1.8 
1.1-1.8 
l.1-1.8 
1.8-3.7 
2.4-3.0 
.3-.4 

1.1-2.6 
.6-1.0 

.25-.41 
1.4-2.5 
1.0-1.2 
.6-.7 

1.1-1.4 
.25-.35 
.25-.35 
.25-.35 
.25-~35 

.25-.35 
.6-1.2 

.25-.35 

.25-.35 

.6-.7 
.25-.55 

2.1-2.8 
3.5-4.1 

.6-.8 
1.1-1.2 
4.8-6.9 

.61 mm 

.46 mm 

.49 mm 
1.37 mm 

.61 mm 

.71 mm 
1.42 mm 

.91 mm 

.46 mm 

.81 mm 
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PROPELLER SHAFT 
Type ... . .. . . .. . . . . . . . ..... ... . . . . . . ... .... .. . ... .. . . . ... . . . 

Universal joints ....... . ...... . .. .. .. . ... ... . . . .. ... . .... . . . . 
Lubricant, sliding joint (whe n assembling) . . .. . . . ... . . . . .. . . 

unive rsal joint .... . .. ... ..... . . ... . . . . . . .... .. . .. . 

REAR AXLE 
Rear axle, type . . . . . ... .. . . . .. . . . .. ... .. .. . . .. . . ..... .. . .. . 
Tl1a'ck ..... .. . . . . .. . . . . . . . . .. . . . . . ...... . . .. .. . ... .. ... . . . . . 

FI NA~ DRIVE 

Type .. ....... . .. . . . .... .... . .. . .. .... .. . . ........ . 
Reduction ratio . . . . . . . . ... . ... ... . .. .. . . ... .... . ... . .. . . . . 
Ba,cklash . . ... . . ... : .. . . . . . . . . .. . . . . ... .. . .... . ........ . ... . 
Pre-I'oading on pinion bearings, new bearings . . . . . . ... . . .. . . . 

run -in beari,ngs . .... . . .. ... . . 
Pre- Ioading on differentia l bearings ... . . . . . ... ... . ..... .. . .. . 
Lubricant, .. ...... ..... . . ... . . . . " ..... . .. . . .. .. . . . ...... . ... . 

viscosity .. . . .. ... .. . .... . ... .. . .. . ... . . .. .... ... . . 
OH oapa6ty ........ . . . .. .. . .. .... . ..... . . .. . ... . . . . . . . . . .. . 

TIGHTEN ING TORQUES 

FI.ange . .. ..... . ... . . . .. .. . . . . . .... . . .... .. .... . . . . . . . 
Gaps .. . .. . . . .. .. . . . .... . .... . ... ........ . . .. . ..... .. . .. .. . . 
Crown wheel . .. .... . . ... . . . . . .. . . .. ... . . ... . . . . ... . . .... .. . 

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

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

reconditioned . . . ..... ... . . ..... . ... . ... . ..... . . . 
W,arp . . ..... .. .... . .. . . ..... . . .......... ' . . ... . . . . . .. . .... . . 
Brak'e linings : 

Number per wheel .... .. ..... . ........ .. .. . . . .. . . . . . .. .. . . 
Thickness, new . . .. ..... . .. . .... .. ..... . ... . . ............ . 
6Hective area .. . . . .. ..... .... . ... . ... . ... . ...... .. ... . .. . . 

Whe,el Imit cylinders: ' 
Number per wheel .. . ..... . .. .... . .. .. . . . . .. . . . ... . .. . .. . . 
Diameter . ... . .. . .. ... ..... .. ... . ... . .. . . . . . .... . .. . . ... . . 

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

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

recon1ditioned .. .. .... . . ........ . ........ .. .. .. . . 
Warp .... . . . . . . .... . ... . . . . ...... . ... .. .. . . .. ..... .. ... . . 

Brake linings : 
Number per whe·el .. .... . ... . ... . . . . .. . . . . . . . ....... . ... . . 
Thiokness, new . . .. .... . . .... ...... . . . . ...... .... ....... . . . 
Effective a rea ..... . . . .... ; . . . . . . . . . . . . . . ..... .. .. .. . .. . . . 

Wheel unit cylinders : 
Num-be'r per wheel .... . . .. ....... . ..... .. ..... . . .. .. .. . .. . 
Diameter . . .... .. .. . . . .... . ... . . ... .... . . .. . .. " . . .... . .. . 
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Tubu lar, divided, three un iversal joints, 
sup port bearin gs 
Fitted with needl'e bea ring s 
Molybdenum disulphide ,ch a ssis gre a se 
Further addi,tion not required 

Sem i-Hoating 
1350 mm (53.15") 

SpiTa l bevel (hypoid) 
3.31 : l (13: 43) or 3.73: l (11: 41 ) 
.13- .20 mm (.005- .008" ) 
11 - 23 kgcm (9.55- 20 Ib.in. ) 
6- 11 kg cm (5.21 - 9.55 l.b.-in.) 
.13- .20 mm (.005- 008") 
Hypoid oi l 
SAE 90 
1.6 li tres (2.82 Imp.pints=3.38 US pints) 

Kgm 

28- 30 
5.0-7.0 
6.5-9.0 

Disc brakes 

272.2 mm (10.7") 

LbJt. 

200- 220 
35-50 
45-65 

12.7-12.8 mm (.500-.504") 
Min. 11 .6 mm (.457") 
Max .. 10 mm (.004") 

2 
10 mm (.394") 
172 cm2 (26.7 sq.in.) 

4 
36.12 mm (1.422") 

Disc brakes with A.S.B. devioe 

294.6 mm (11.6") 
9.6 mm (.378") 
8.4 mm (.331") 
max .. 15 mm (.006") 

2 
10 mm (.39,4") 
100 cm2 (15.5 sq .Iin.) 

2 
38.15 mm (1.5") 



MASTER CYLINDER 
Nominal diamet,er , , , 

Bo~e " " ', ' " 
Piston d iamelfer 

BRAKE LINE 
Outer diame.fer 

BRAKE VALVE 
Make" " , 
Operating pr,essu're '" 

SERVO CYLINDER 
Mak'e .... . , . " 
Designat.ion .,. , . , ' . . " ... , 

TIGHJENING TORQUES 
Attaching bo,lts, front broke cal'iper .' . .. . ....... . ..... . . . . . 
Atta'ch ing bolts, reor brake ca'li per , . . ... ', .. .. , . ' .. , .. . . ... . 
Wheel nu.ts . ..... , .. . . ......... . ... , . . ... , . .. . ..... , ...... . . 
Stop screw, master cy linder . . ...... , , . . . .. , ... . , . .. , .. 
Attoching nuts, master cy li nde'r .... , . . , ...... , , ........... , .. 
VenN ng :n ipples . . , .... " . . .. , . ' .. . . , ' . . .. , ..... ' ., . . . . . .. " . 
Brake hoses .... ...... . . ... ,., . .. , ......... . ..... . . . " .. ... . 
W ,a rning va lve, switch .. . .. ,.,., .. ........ ' .. .. . ... .. . . . . , .. 
Blra ke pipes . . .. .. .... . . ... . , . .. ..... . . .. . . . .. , . . .... . . .... . 
Plug, b rake va lve .. .............. .. ... . . . .. , ....... , . . .... . , . 
Lock nut, broke valve ........ . . ' ,' .... , ..... , . , .. .. ... . . , 

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

3/16" 

Ate 
50±2 kg/cm2 (711 ±28,4 Ib /sq. in. ) 

Ate 
Bromsgerät T 51 

Kgm 

9- 10 
6-7 
10-14 
.5-.8 
1.2- 1.5 
.4-.6 

1.6-2.0 
1,4-2.0 
1.1 - 1.5 
10- 12 
2.5- 3.5 

Lb.ft. 

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

FRONT END AND STEERING GEAR 
WHEEL ALlGNMENT (UNLOADED VEHICLE) 
( ,aster ..... . ....... . ... .. . . ...... . ...... . .. ... ............. . 
(amber ........ . . . .. . .... . . . .. .. ... .... ......... . ......... . 
King p.in indinati'on at :a cambe r of 0° .. . ............ . ..... . 
T,oe-in .. . .... .. . ... . ... . .. .. . . ... .. ...... . .. .... .. .. .. .. .. . . 
Tuming an'gles : 

alt a 20° -tum of the outer wheel the inner wheel should be 
tum,ed 21 .5° to 23.5°. 

Shims, thickness . .. .. , . . , ... , . .... . ...... , ...... . . . . ...... . . 

MECt-IANICAL STEERING GEAR 
Steering wheel diamef.er ............. ..... . .. .... ... . . .. . .. . 
Number of tums f rom stop to stop in vehide . . .. .. .. .. . . .. . . 
Steering g,e,ar: 

Make . ..... . . .. . . . . . , ... ......... .. .... . ................ . 
Type ... . . .... .. ... . , .... .. ... ,., .. .. . ..... ..... . .. , .. .. . . 
Reduction rati'o, ce ntre position .. .. . ......... . .... . ....... . 
(Iearance, steering shaft-bush, new part . , . .. . . ... . . .. . .. . 

Ball di'ameter, bearings 
ball nut 

wear limit ..... .. ....... .. . 

o to + 1° 
O to +0.5° 
7.5° 
O t o 4 mm (O to 0.16/1) 

.15 mm (.006 /1 ) 

.50 mm {.020/l) 
1.0 mm (.039 /1 ) 
3.0 mm (.118/1) 
6.0 mm (.236 /1 ) 

423 mm (16.6") 
4.8 

Burman 
( lam and ball nut 
18.3: 1 
.025- .063 mm (.001 0- .0025/1) 
.18 mm (.007") 
7.14 mm (.28 /1 ) 
7.93 mm (.31 /1 ) 
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Shims . . .. ...... . . . . . . . . ... . . . 

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

SERVO STEERING 
Steering wheel diameter . . . . .. . ........ . .... . .. . . 
Number of tums from stop to stop rn vehicle .. . 
St'eering g'ear: 

Make a nd type .. . . . . .. . . ...... . 
Reduction ratio .. . ..... . 

Servo pump: 
Make ond type . . . . . . .. . .. ... . .... . . . . . 
Max. pressure . . . .. .. .. . .. . ... . .. . ..... . ........ . . . ...... . 
Theore!ti'cal capacity at 500 r.p.m. . .. . . .. .. .. ... . .. . ....... . 
Min. capLlcity, 500 r.p.m., 50 kg/cm2 (711 Ib. /sq.in.), 80° C 
(176° F) .. .......... .. ...... .. . 
Regu l'ated capacity . 

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

O il type ...... ... .. . . . 

Oi l changing quantity .... . . . . . 

TIGHTENING TORQUES 
Atta'ching balt for upper wishbone shaft . . .. . . ... . . . . . .. . . . . 
I\Jut for steering wheel .... . .. ... . ...... .... .... . . . ...... .. . . 
Nut for pitman mm . .. . . . .. .. .... .. . .. ..... ... . .... . ...... . 
Locknut for tie rod .. . .. ....... . ...... . .. . .. .. ..... ... ..... . 
Mechon i'ca I steering 9'ear: 

Sarew for steering box screw cover .. ............. .. . .. . .. . 
Sarew for stop pl'ate .. . ... .. ......... . . ... .. . . . . .. . ...... . 

th = .0.5 mm (.002") 
th=.127 mm (.005") 
th = .254 mm (.010") 
Hypoid o il 
.6 litre (1.1 Imp.pin t = 1.3 US pints) 

423 mm (16.6") 
3.7 

ZF, ball and nut 
15.7: l 

ZF, vane pump 
75 ±5 kg/cm2 (1066±7l Ib/sq.in .) 
6.65 11m (1 2 Imp.pints = 14 US pints/minute) 

4.5 l/m (8 Imp.pints=9.5 US pintslminute) 
5-8 l/m (9 Imp.p,ints = 10.5 US pints - 14 Imp. 
pints = 17 US pints/minute) 
With belt 
l : l 
Oi l approved as "Automatic Tra nsmiss ion Fluid, 
Type AU 
Approx. 1.2 litres (2.11 Imp.pints=2.53 US pints) 

Kgm Lb.ft. 

5.5-7.0 40-50 
3-4 20-30 
17.5-20 125- 145 
7.5-9 55-65 

1.7-2.1 12-15 
1.7-2.1 12-15 

SUSPENSION, WHEELS 
SPRINGS 
FRONT SPRINGS 
Type .. .. .. .. ... . . . ..... . . . ... . . . . . 
Wire diamet'e'r .. .... .. ....... . ....... . . . ..... . ... . ......... . 
Ex,temal di,ame,ter ... . . . . . . . . . . . . . . . . . . ... . . . .. . . 
No. of eHective turns . ... ... . . . . . . . .. . .. . . .... . ... . ........ . 
Test values: 

loading ~or a aompression of l cm (25/64") (measured within 
a spr.ing length of 185- 205 mm = 79/ 22-8'/'6) ..... .. . ....... . 
Length , fully compressed . .. .. ..... . . . . ...... ... . .. . 
Length, when loaded with 600- 630 kg (1320- 1386 Ib .) 

REAR SPRINGS 
Type . .... . .. .. . ....... . 
Wir,e ,diamefe'r ... . . . ... . . 
Ex,temal di'ameter . . . .. .. . . 
No. of eHective tums ...... . 
Test values : 

Loading (for a compression of 1 cm = 25/64") . .... . .. . 
Length, fully compressed . . . . . .... . ... . 
Lo:ad/spr.ing length .. . . . ... . ........... .. . ... ... ... . . . . . .. . 
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He lical spring 
15.5 mm (.61") 
125.7 mm (4.95") 

65h 

61.9-65.9 kg (136-145 Ib.) 
max. 127 mm (5.0") 
195 mm (7.6") 

He lical spring 
12.1 mm (.48") 
127.1 mm (5.0") 
8.9 

15.88- 16.88 kg (35-37 Ib.) 
max. 114.9 mm (4.52") 
211 - 225 kg/297 mm (464- 495 Ib./11.7") 



SHOCK ABSORBERS 
Type .. ,.......... . .... . ... . .. . .... . . .. . .. . . .. .... . .. . ... . 
T otall lengif'h: 

f.ront shock absorbers, compressed .... . .. . . . .... . .. .... . 
unloaded ...... .. .. ........ . .. . ... . 

front shock absorbers, compressed . ...... . .... .. . . 

WH'EELS 
WHEEL RIMS. 

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

Designation ... . . . . . ... .. . ..... .. .. . .. .... . ... ..... . . .... ... . 
Type .... .... . .. . . .. . . .. . . . ..... . . ... . ..... ... . ..... .. ..... . 
Ra,di·al throw ......... . .. .. ..... .. . .... .... . ... ........ . ... . 
War p ....... .. . ... ... . . ....... . .... . .... ..... . .. .. . . .. . ... . 
Imbalance, com.plete wheel .... ........... . ..... . .... . . . .... . 
Tightening torque for wheel nuts .... .. ...... ... ........ . .. . . 

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

Double -act.ing, hydraulic, telescopic 

approx. 223 mm (8.78") 
approx .. 340 mm (1 3.39") 
approx. 279 mm (10.98") 
approx. 443 mm (.17.44") 

4.5 J X 15 L 
Dise 
max. 1.6 mm (.063") 
max. 1.6 mm (.063") 
900 gem (7.8 Ib.in.) 
10-l4 kgm (72- 101 Ib.ft.) 

Tubeless 
l 65 SR 15-4 P R 
6.85-15-4 U R {USA) 

o : 15 
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LU BRICATIO'N 
I NSTRUCTIONS FOR 01 L LEVE L CH ECKI NG 

AND CHANGING 

ENGINE 

The oil level should be checked with the hel p of the 

dipstick, see Fig. 1-15. 

With a n,ew or reconditioned engine, the oil should 

be changed after the first 2500 km (1 500 miles). 

Subsequent changing should normally take place 

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

following conditions : 

The intervals for changingengine oil are dependent 

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

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

used. Concerning viscosity a multigrade oil is pri

marily recommended. This type of oil is befrter suited for 

demanding operating cond itions such as continuous 

driving in city traffic uninterrupted by frequent start

ing and stopping and with the engine idling for 

lengthy periods. For engine oil with viscosity SAE 

10 W-3D (multigrade), 10 W-40 or 20 W-50, oil chang

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

engine oil with viscosity SAE 10 W (singlegrade), 

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

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

a year. 
The oil should be drained off immediately af ter the car 

has been driv,en and while the engine is still warm. 

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

,the oil has 'run o u-t, check the washer andscrew the 

plug tightly into position again. Oil is added through 

the rockerarm casing after removing the fill,er cap. 

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

Service MS" is used for subsequent topping-up. Con

cerning viscosi,ty, muHigrade oil SAE 10 W-30 is pri

marily recommended. At ve'ry low temperatures (be-

Fig. l -l. Drain plug on sump 

VOLVO 
103239 

ygL2~ö' 

Fig. 1-2. Checking the oil level in centre spindle 

low -200 C =-40 F) or when cold-starting difficul

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

recommended. 
If multigrade oil is not use,d, the viscosi,ty should be 

SAE 10 W below -100 C (140 F), SAE 20/20 betwe,en 

-100 and +300 C (14 and 860 F) 'and SAE30 for 

temperatures above 30 0 C (86 0 F), all this presuming a 

stable air temperature. 

The quantity of oil changed is 5.2 litres (9.15 Imp.

pints = 1 0.97 US pinfs). The corresponding quan1ity 

when the oi'l filter is included is 6.0 litres (10.56 Imp.

pints = 12.66 US pints). 

CARBURETTORS 

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

the centre spindle of ,the carbur,ettors should be 

checked to see that it reaches up to about 6 mm 

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

case, oil ATF, Type A or Dexron should be used for 

filling up. 

GEARBOX (WITHOUT OVERDRIVE) 

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

1-3) and see whether the oil r'ea-ches up to the hole 

for th.e plug. 

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

oil should be changed and the gearbox flushed out 

after the first 5000 km (3000 miles). The oil should 

subsequently be changed after every 40000 km 

(25000 miles). 

The oil should be drained off immediately after the 

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

When draining the oil, remove the plugs marked 1 

and 2 in Fig. 1-3. 
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Fig. 1-3. Gearbox 

1. Filler plug 2. Drain plug 

The flushing oil is added through the filler hole 

(l, Fig. 1-3) after the drain plug has been screwed 

back into position. The engine shou ld then be allowed 

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

gaged and both the rear wheels jacked up. The 

engine should then be stopped, the rear whee ls 

lowered and the oil drained out. 

WARNING! On no account must only one of the rear 

wheels of a vehicle .equipped with a differential brake 

be jacked up since this transfers torque to the other 

wheel in contact with the ground so that the vehicle 

can topple of the jack. 

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 gea'rbox all the year 

round. Where the air temperature is continously 

below _10 0 C (14 0 F), SAE 80 should, however, ·be- used. 

Alternatively engine oil with viscosity SAE 30 or multi

grade oil SAE 20 W-40 can be used all the year 

round. 

The oil changing quantity is .6 litre (1.1 Imp.pints= 1.3 

US pints). 

GEARBOX WITH OVERDRIVE 

To oheck the oil level, remove the fil!.er plug (1, Fig. 

Fig. 1-4. Overdrive 
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1-3) and then check to see that the oil reaches up to 

the ho le for the plug. 

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

oil should b e changed affer the first 5 000 km (3 000 

miles). The oil should subsequently be change,d after 

every 40000 km (25000 miles) . 

The oil shou ld be drained off immediately affer the 

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

To do this remove the plugs marked 1 and 2 in Fig . 

1-3 as weH as the cover for the -o il strainer, se·e Fig. 

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

4308. 

Refit the drain plugs and bolt on the cover securely. 

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

over into the overdrive. The oil should reach up to 

the fill er hol e (1, Fig. 1-3). Screw tight th.e rfi ll er plug. 

For a gearbox with overdrive, engine oi l with visco

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

tive, multigr·ade oil SAE 20 W -40 can be used. The oi l 

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

US pints). 

AUTOMATIC TRANSMISSIO N 

Normally oil changing only needs to be carried out 

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

on the other hand, should be checked afterev,e ry 

10000 km (6000 miles). 

The vehicle should stand leve!. Move the seledor 

I·ever to position lip" and I·et the engine run art .idling 

speed. Wipe off the dipstick with a nylon cloth, paper 

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

Insert the dipstick, pull it up and che,ck the oil leve!. 

See Fig. 1-5. N.B. There are different levels for a warm 

or cold transmission. For a wa'rm transmission, which 

is the ca se after driving 8-10 km (5-7 miles), the 

upper sedion ·applies (3 and 4, Fig. 1-5). The lower 

sedion (1 and 2, Fig. 1-5) app'lies to a cold transmis

sion. The text on rthe dipstick will also remind you 

of this. 
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Fig. l-S. Checking the oil level 

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

If necessary, fill up with oil until the level reaches 

the "Max" marie Do not fi ll above this mark, as this 

can cause the transmission to become overheat,ed. 

The differ.ence between the "Min and Max" marks 

is about .5 litre (l pint). For topping-up, use oi l ATF, 

Type F. 

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

indicates leakage which musf be put right ,imme,dia

tely. 

FINAL DRIVE 
To check the oil leve l, remove t,he f ill er plug (l, Fig. 

1-6) and then ,check to ensure that the oil reaGhes up 

to the hole for the plug . 

With a new or 'reconditioned ~inal drive, the oil 

should be changed after t,he first 5000 km (3000 

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

only when overhauling is being done. 

Oil changing should pr,eferahly bedone immediately 

after the vehicle has be,en driven and while the oil is 

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

the oil ,is sucked up through the filler hole. It can 

aho be emptied by removing the cover but in this 

case the utmost cleanliness must be ohserved in order 

to prevent dirt from getting into the fina'l drive. Check 

that the ,cover gaske,t is in good condition, otherwise 

replace it. 

When ahout rto flush the final drive, sorew tight the 

drain plug and fill new oil through the filler hole. 

Then run ,the engine for several minut,es with the rear 

wheels jacked up and 'with a gear engaged. ARer this 

lower the vehicle and drain off t,he oi!. N.B. The 

warning . given under the section " Gearbox without 

overdrive" applies also when flushing the final drive. 

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

with new oi!. The oil should rench up to the filler 

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

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

drive oil which meets the requirements of the Ameri

can Military Standard MIL~L-2105 B, SAE 90, is normally 

used. Where the air temperature is continuously below 

-100 C (140 F), however, SAE 80 should be used. 
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Fig. 1-7. Steering box filler plug 

A final drive fitted with a differential brake is filled 

at the factory with a transmission oil which meets the 

requirements of the American Military Standard MIL

L-2105B provided wi th an add itive for final drives 

with differentia l brake. For suhsequent topping-up 

and when changing, oil is accord ing to MIL-L-2105B 

havin g the above-mentioned additive. The oi l level 

shou ld be checked and the oil oha nged at the same 

infoerva ls and in the sa me way as for a final drive 

without a diffe rential brake. 

STEERING BOX, M,ECHANICAL STEERING 

To check the oil level, remov,e the filler plug (Fig. 1-7) 

and then check to ,ensure that the oil reaches up to 

the hole for the plug. 

Normally i:tis not necessary to change the oil in the 

steering geaT except after reconditioning has been 

carried out. However, should the oil have to be 

changed for any reason, the old oil can be sucked out 

by using a suitable device, for example, an oil syringe, 

which is inserted through the fill 'er hole, or the steer

ing gem can also be removed and emptied. Hypoid 

oil SAE 80 is used for the steering gea'r all the year 

round. 

T,he oil 'capacity of the st-eering gear is .6 litre (1.1 Imp. 

pints = 1.3 US pints). 

Fig. 1-8. Oil level 
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SERVO STEERING 
CHECKING THE Oll lEVEL 

The oil level sho ul d be checked every 10 000 km 

(6000 mil es). Fir$lt ' check th e level with t he engin e 

standing to ,check possible oi l loss. The oi l leve l sho ul d 

then lie a bout 5-10 mm (5/8/1) above the level marie 

If the level is .Iower than this, fil l with oil with the 

eng ine sl'and ing to e liminate the risk of ·air being 

sucked in. Start the engin.e and recheck the oil level, 

whi'ch. should now have fa ll en ;fo the level mark, see 

Fig . 1-8. W hen the engine has stopped, the ,Ieve i shou ld 

rise toabout 5- 10 mm (5/8" ) above ,the marie 

Oll CHANGING 

Norma ll y ~h e oil shoul d be changed in connection 

with replacement of the servo steering components, 

see Part 6 of this Service Ma nual. On this occasion, 

the filter in th.e o il conta in er shou ld a lso be changed. 

CHECKING THE BRAKE FLUID LEVEL 
This check ca n he made withou,t ta kin g off the cap. 

(Fig. 1-8.) If th·e check is carried o ut in connection with 

a visit to a workshop, th e level should be attended 

Fig. 1-9. Bra ke flui d container 

to if it is lower than t,he "Max" mark. Under no circum

stances may the leve l he be low the "Mi n"mark. 

If necessary, top up wi,th f.irst-class brake fluid whi-ch 

meets the requ i;rements a.ccord ing to SAE 70 R 3. Clean 

the hra ke fl uid container cap betore removal and 

observe max,imum clean liness wh en fil ling with oil. 

Avoid spHlin g brake flu·id on to t he pa intwork since 

th is will damage it Check to make sure that the 

venting hole in the cap is not blocked. 

I NSTRUCTIONS FOR LU BRICATI NG 

DISTRIBUTOR 
Af ter every 10000 km (6000 mil·es) the distributor 

shaft, cam and i9'nition advance me,chanism should 

1 : 4 

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

be luhricat.ed. The distribultor shaft is lubrica,ted by 

filling the oil cup (3, Fig. l -la) wif.h engine oil. Af ter 

fHling, close the cup. The contad surface (2) of the 

cam disc should be lubricated with a thin coating of 

gre'ase, Bosch Ft l v 4, o r corresponding gr'ease. The 

ignition advance mechanism should be lubricated by 

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

the wick (l) in the distributor shaft. 

BODY 
To avoid squ,eaking and unnecessary wear, the hody 

should be lubricated as descr·ibed be'low. The ,lock 

buttons of the door hand le should be Ilubri.cat,ed 

approx. every 10000 km (6000 miles) and othe r parts 

of the body about once a year. Moreov·er, during 

winter the door handle luggage compa,rtmen!t lid locks 

should be lubricat.ed with a suitable lock oil which 

wou'ld prevent ,them from freezing up. 



2 3 4 

l O 11 lO 

No. Lubricating point 

l Bonnet catch . .. . ... . .. . . . . ... . . 
2 Bonne,t hinges ... . ... . .... ... .. . 
3 Ventilation window catch and 

hin ges .. ... .. ......... . . ... .. . . 
4 Striker plate . . . .. . .. ...... . . . 
5 Roof opening wind deflector 
6 Door hand le lock buttons . .. .. .. . 

Keyholes ....... . .. .. . . . ... ... . . 
7 Outer sliding surface of door 

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

.. 
Fig. 1-12. Hinges 

l. Hinges (light oil) 
2. Door stop, paraffin wax 
3. Hinges (light oil) 

5 6 7 4 6 7 8 9 

13 12 lO 11 lO 

Fig. 1-11. Lubricating points on the body 

Lubricant 

Paraffin wax 
Oil 

Oil 
See Fig . l-B 
Oil 
Paraffin wax 
Lock oil 

ParaHin wax 

No. Lubricating point Lubricant 

8 Luggage compartment l-id hing,es Oil 
9 Luggage compartment ,lid lock . . Oil 

KeyhO'les . . . . . . . . . . . . . . . . . . . . . .. Lock oil 
10 Door stops .... .. .. . ..... .. . .. . ParaHin wax 
11 Door hinges . ..... . .. ... .. .... . . Oil 
12 Window winders . . . ... ... .. .... Oill and grease 

Locks . . ........................ Silicon grease 
(Accessible af ter the door uphols-
tery panels have been removed.) 

13 Front seat slide rails and catches Paraffin wax 
and oil 
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Fig. 1-13. Striker plate Fig. 1-14. Door lock with guide plate 

Apply paraffin wax Inner sliding surfaces, spring and pin are 
lubricated with molybdenum disulphide grease 
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CHECKING WHEN FILLlNG THE TANK 

The following should be carried out when filling the 

tank 

l. Check to make sur-e ifhot the oil level in the 

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

the dipstick (see F,ig. 1-15). 

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

the brake fluid con~ainer is above the "Min" mark 

(see Fig. 1-16). 

3. Check that the coo lant level is between the "Max" 

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

1-17). 

4. Check that the f luid conifa iner for the windscreen 

washer is filled (see Fig.1-18). 
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Fig . 1-16. Bra ke fluid conta iner Fig . 1-17. Expansio n ta nk 

The followi ng should be carried out every other week 

l. Check that the el'eo~rolyt,e leveli in th,e battery is 

about 5 mm (3/16") above the plates (Fig. 1-19). 

If necessary fill with d istilled wa~er. Also oheck 

that the ba.ttery and battery terminals are secure. 

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

correspond to the fol'lowing values: 

Persons 

1- 2 
Max.load 

Cold tyres, kg/cm2 (Ib/sq.in.) 

Front Rear 
165S15 165SR1 5 165 S 15 165SR1 5 
6.85- 15 6.85- 15 

1

1.6 (23) 1.7 (21 )11.7 (21) 
1.7 (21) 1.8 (26)2.1 (30) 

1.8 (26) 
2.1 (30) 

For prolonged driving at spee ds over 140 km.p.h. (90 m.p.h .) 
the pressure should be increased by 0.3 kg/cm2 (4.5 Ib/sq.in.). 
Maximum tyr'e pressure for the 165 S 15 type tyre must not, 
however, ,ex,ceed 2.1 kg/cm2 130 Ib/sq.in.). 
For the 165 S 15 (or 6.85-15) type, the speed should not ex
ceed 175 km.p.h (110 m.p.h .). 

1 : 6 
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Fig. 1-15. Oil dipstick 
VOLVO 
104298 

Fig . 1-18. Fluid conta in er 

Fig. 1-19. Battery 
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INSTRUCTIONS FOR LUBRICATING CHART 

SYMBOLS 

D 

c 

Engine oil 
Grade: "For Service MS" 
Viscosity: Multigrade SAE 10 W-3D 
See also page 1 : 1 

Final drive oil 
Grade: MIL-L-2105 B 
Viscosity: above -100 C (140 F) SAE 90 

below -100 C (140 F) SAE 80 
Does not apply to f.inal drive with diHe;rential 
brake, see page 1 : 3. 

~ Lubricant, see respective note. 

~ Light engine oil 

• 
Brake fluid 
Grade: SAE 70 R 3 

OIL CHANGING QUANTITIES 

Engine, oil changing 
quanMy 

including oil 
filter 

approx. 5.2 liltres 
(9.15 Imp.pints = 1 0.97 
US pints) 

approx. 6.0litres 
(10.56 Imp.pints= 12.66 
US pints 

Gearbox, without approx .. 6 litre 
ov,erdrive (1.1 Imp.pints= 1.3 US pints) 

with overdrive approx. 1.4 litres 
(2.46 Imp.pints=2.95 US pints) 

automatic approx. 8.2 litres 
transmission (14.43 Imp.pints= 17.30 

US pints) 

Final drive 

Ste'ering ge'ar 

approx. 1.6 litr.es 
(2.82 Imp. pints = 3.38 
US pints) 

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

OTHER LUBRICATING POINTS 

In addition to the points indicated in thelubricating 
chart, the chassis ~houlld be 'gr,eased about once a 
year at all the joints for the throttle controi linkage, 
handbrake, pedallinkages etc. Certain checks should 
also be carried out when filling the tank, see page 
1-6. 

Note 1. 

Note 2. 

In connection with such workshop opera
tions involving uncovering the wheel bear
ings, the bearings should be removed, 
de'aned, and then lubricat,ed with high
class durable grease according to the in
structions in Groups 46 and 77 respectively. 
Subseque,nt fiHing or ,replocement of grease 
in a,ddi,tion to the abov,e should not take 
place. 

Check the oi'l level. Se,e page 1 : 3. 

Note 3. Check the brake f.luid level and, for vehicles 
with right-hand st.eering, also the clutch fluid 
lev,el. See page 1 : 4. 

Note 4. Lubricate the distributor in accordan'ce with 
the instruction on page 1 : 4. 

Note 5. Every 10000 km (6000 miles) check thot the 
oil reaches up to the filler plug. Afte'r ,every 
40000 km (25000 miles) the oil should be 
changed (mechani'col gearbox). 
N.B. The grade of 'oil to be used depends 
on the type of gearbox, seie pages 1 : 1 
and 1 : 2. 

Note 6. Check the oil level in the carburetftors when 
changing the engine oil, see page 1 : 1. 

Note 7. Change the oil filtercompl,efelyaccording 
to the instructionsin Part 2. 

Note 8. Change the oil according to the insfruc
tions on page 1 : 1. 

Note 9. Every 10000 km (6000 miles) che,ck that the 
oH reaches up to the filtl,er plug. 
ConcerninQ lubricant for the final drive 
with diHerential brake, see page 1 : 3. 

Wheel bearings 
Note 1 

Steeri ng gear 
Note 2 

Brake fluid 
container 
Note 3 

Distributor 
Note 4 

Gearbox 
Note 5 

Wheel bearings 
Note 1 
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1426 1867 

28 16 28 17 

TOOLS 

II 
2250 2408 2435 2814 

I ~ 
28 18 28 19 2822 2823 

Fig. 2·1. Tools for engine 

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

connecting rod 
SYO 2250 Puller for camshaft gear 
SYO 2408 Press tool for fitting camshaft gear 
SYO 2424 Grip tool for removing and fitting valve tappets 
SYO 2435 Dowel pin (2) for fitting cylinder head 
SYO 2814 Puller for polygon hub 
SYO 2815 Press tool for fitting crankshaft drive and polygon hub 
SYO 2816 Drift for fitting crankshaft oil sealon engine front end 
SYO 2817 Drift for fitting crankshaft oil sealon engine rear end 
SYO 2818 Drift for removing valve guide 
SYO 2819 Drift for fitting valve guide 
SYO 2822 Puller for crankshaft drive 
SYO 2823 Ring for fitting standard piston 
SYO 4090 Puller for crankshaft pilot bearing 

2815 

4 0 9 0 

VOLVO 
103356 

2 : l 



2727 

t, 

J 2811 2813 

2821 
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Fig . 2-2. Too ls for removin g en g ine 

SYO 2727 Tool for lifting engine front or rear end to remove oil 
sump and gearbox resp . 
Used together with tools SYO 2811 and SYO 2812, 

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

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

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

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

SYO 2821 Support for lifting tool SYO 2727 for lifting end of 
engine 
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Fig. 2-3. Engine stand 

SYO 2520 Stand, Used together with tool SYO 2820 
SYO 2820 Fi xture for mounting engine on stand 2520 



GROUP 20 

GENERAL 
DESCRI PTION 

The B 30 A.engine (Figs. 2-4 and 2-5) i,s anin-I,ine, six

cylinde'r, water-coo,led overhead-va,lve unit. lit is pro

vided with two horizonrt"a,1 carbure#ors as wel!1 as an 

exhaust ,emission conif"rol sysf'em whi'oh produces clea

ner exhavst gases. The engine 'rs alSto fitted wiif"h an 

air preheater and positive crankcO'se ven,ti bti on. The 

Fig. 2-4. Engine B 30 A viewed from left 

Hk 
Bhp 

SAE / 

DIN 1>/--
If' 

+--+---1---+/-/'-
1/,/ -f------1f------1 

-I----I----I---,v--+---i-----1 

80 f,j kgm-Ibft 

'"~~--ffJ--- --- ::::: 
---I-rl-·-d-!---------;;- -~ ---

" .... I ' ...... ~--" 
60 r--- .,~/ ....... ,~'\.._ 20 -145 

50 --- ---j ---- --- --~\~-\--. :: :::~ 

40;----r;lrl--4--~-_+-~-__i 
, I 

2000 4000 6000rpm 
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Fig. 2-6. Output and torque curves B 30 A 

fan is of the sl;ip-coupling type. The s,ev,en-bearing 

crankshaH has a flywheel damper mounted on its 

front end. 

The output ~igures for the engine are given In the 

"Specifications". 

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

Fig. 2-7. Engine compartment 
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REPAIR INSTRUCTIONS 

VO LVO 

Fig. 2-8. Lift ing out the engine with lifting too l SVO 2810
360 

REMOVING THE ENGINE 

l. Remove the gear 4ever. 

2. Disconneot the poS'itive leod from the battery. 

Empty the coolant. 

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

4. D,isconneot the hose for the eXlpansion tank as 

weil as the lower radiator hose from the rad iator. 

R,emov'e the upper radia,for hoS'e from if'he engine 

and finaillythe 'radiator and f'an casing. 

5. Remove the distributor cap and the ignition leads 

from ~he spark pl'ug's. Remove the e·lectric cable 

from the distrihutor. Remove -the igniif'ion coil and 

place i,t to the side. 

6. Disconnect the fuel hose from the pump and 

plug the hose. Remove the electric cables from 

the starter motor. 

7. Remove the ai,r de·aner cover and I·if,tit forwa,rds 

together with t,he aHaehed hoses. ~emove the 

e,lectr.ic cables from the alternafor and also the 

temperatu're and oil pressure teH-tale uni,ts. 

8. Remove the preheating plate and the aHaching 

nuts for Ithe ·exhaust manifold f1ange. 

9. Remove the throttle controi shaft f,rom the pedal 

shaft, ,Iini< rads and brack,et. ~emove the choke 

wire from the carbu'rettor and ,the vacuum hose 

for The brake servo from the manifoid. Dis

connect the water hoses for the hea!ter element 

from Ithe eng'ine. 

10. Fit 'Iifting al1m SYO 2811 -to the firont end of the 

engine as shown in Fig. 2-9 and Nfting arm SYO 

2812 'on .the engine reor end as ,shown in Fig. 2-10. 

J'ack up the vehicle with four blocks. 

2:4 

Fig.2-9. Lifting lug SVO 2811 on engine front end 
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11. Remove the lowe'r nuts from the eng in e front 

mountings. Fit ,the engine I'ifting lJInit with li fting 

beam SYO 2810 and move the block runner to 

the rear end of the 'I,ifting heam, see Fig. 2-8. (Use 

a nut pu,lller for tliis adjustment.) 

12. Remove the propell,er sha,f,t from the gearbox. 

Disconneot the earth (ground) ,cabl'e from the en

gine and ,the electric ·cables ·from the gearbox and 

ove,rdriv,e. Remove the speedometeJr hose. 

13. R,emove the exhaust pipe clamp from ,the braeket. 

Remove the gearbox member and the rubber 

black and braeket from the 9'ea'rbox. 

14. Remove the olukh wi're pin from the lever and 

the clutch wire sleeve from the oIu,tch casing. 

VOLVO 

Fig . 2-10. Lifting arm SVO 2812 on rear end of engin~03362 
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Fig. 2-11. Fitting support SVO 2813 with cylinder head removed 

15. Hoist the e ngin e with the ,I'ifting unit, lowering ot 

the same time t he ,engine rear end by ctd justing 

the b lock unJi,t on rthe li#ing beam. P,ull,1 the engine 

forwards ocrossthe f.ront membelr ,,,a'i'sing ,it art the 

same t.ime. Level ou,t the engine ,and geairbox and 

pull ~he entire unlit forwards. 

INSTAlLlNG THE ;ENGINE 

l. Fit lifting lug SYO 2811 and arm SYO 2812. Install 

the engine in position with the help of lifting beam 

SYO 2810. 

N.B. Cheok thart the exhau'st man,ifold Idoes not 

come in,to contalCt w4th ,the oill f.iMer. 

2. Filt the br'ocket 'and rubber bl'ock on the gearbox. 

(Do nort ,~i 'ghten the bol,ts finolly. This is done at 

point 7 be~aw.) Fit Ithe 'gea'rbox memher. 

3. Fiit the ealr<th (gro und) oahl,eas we,1I as the eledric 

ca.bles for the overdrive and ,geanbox. Insta:1.I the 

speedometer hose as wellll 'as mhe pl'lopeller sha#. 

4. Remove the lifiting beam and Illirfting Il'ugs from the 

engine. Filt the nuts for If:he engine f.ront mountings. 

5. Secu.re the exhaust mani,fol,d rtogether with gasket 

and fit 1he preheating plate. 

6. Fiit the clut.ch wilre sl,eeve ,and oonne'Ot ~he wire 

to the ,I'ever. Adjulst the dutch a'oconding ,to Part 4 

(41 ). 

7. Fit the damp for the exhaust man'if,old. T,ighten 

the boHs for the engine rear mo untings. Lower 

the v,ehide. 

8. Connect the warter hoses ,for the hearte,r ,unit. In

sta!U the el,eclric cables to the t'empe'rO'tlJJre and oil 

pressur,e iteM-rra!le un,its as welll as rthe alltemaror. 

9. Connect the vacuum hose. Ftt .the throtHe controi 

shaf.t, the choke wire alS we'U 'as the ok de'aner 

ca'sfng. Conneot ~he hoses rto the air intake and 

prehea,ting pla,te respedively. 

10. W,rre the electnk caoles to t.he st,arter motor and 

oonned the fuel hose. 

Fig. 2-12. Lifting tool SVD 2727 
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11 . Fiit the igniti'on coi'l, ,the d istnibutor cap and the 

ign'i,tion ,Ieadsa's weU as the ,e:I'edric cab le. 

12. Fit t,he radi,ator and conneat 'fihe radiator ho,ses 

and hos'e for ,the expanSlion ta nk. ,Pir!.1 wi:\ih co'olont 

an:d check ,the 'eng'ine oH. 
13. Fit the bonnet (hood) and connect the batt,ery 

lead. Rit rthe gelar ,Ieve'r. Check the fundion and 

for lea~age. 

Oll SUMP 
As i,t has been oscertaineld that for ceria;in types of 

work on the eng,ine much rfiime can be spa,red by 

being able to remove the oil sump wiiflhout Ilifting out 

the engline, the foHowing working mefhod has heen 

evolved. 

REMOVING 

l. Plloce supporTt SYO 2821 on Jthe side-members as 

shown lin Fig. 2-12. The pins should pOlint forwa'rds 

and ,I,ie 'ag,a,inst the front plates. The support plates 

sholJlld fa'ce upwards. Fit ,I,i.ffiing ,Iug SYO 2811, see 

Figs. 2-12 and 2-9. Place I'i,fting tooll SYO 2727 on 

the suppo.rt and secure 'fIhe hook ,in the ,lifting 'Iug. 

Ra,ise the f.ront end of the engine to off-Iead the 

engine mountings. Remove the o,i'l dips,tick. 

2. Jack up the v,ehide under the front ja1ck attach

ments. Drain off the engine oil. Remove the lower 

nuts for rf;he engine mountings. 

3. P,lacea . workshop ja'ok undelr l1he front axle 

member. Remove th'e rear belrts of !the front oxl'e 

member and inste'ad fit two a'uxil!,i'a.ry bolts (UNC 

1/2-13x1l4).Remove rthe fronrt bo:lts for the f"on.f 

axle member. Lower ond rem ove the jo'ck so that 
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-the f.ront mde memhe'r hangs in the two auxiliary 

holts. 

4. Remove the reinforoing bracket (at the flywheel 

oasing ).Uns'or~w the boHs for the o il sump and 

I'i,f,t down the sump. 

5. Remove the OIld go s k,et and cle an the contact 

sUlrfa,oes of the cyl'inder block and OIil -s ump. 

FITTING 

1. Pllace the oH sump and goskertin position an,d 

re-~it the bolts. T,ight.en securelly the dra,in plug. 

2:6 

2. Place the reinforcing bra oket lin position and 

Nghten 01,1 'f1he bo,l;f's manUa!lily. Then tig rute n 

seculre ly iiirst ~he bolts for ,the l{ilywheel ca'sing anld 

then ,those for the cylinder b lock. 

3. Ra,i'se th e f ront mde member and tighten securely 

the front ballts. Remove the auxiliary bolts, Ht and 

~ighten the rear bo,l,ts. 

4. Fit the nuts for the engine mounti'rigs. 

5. Lower the vehicle. Remov,e the Iliftilng toois. 

6. Fill with oil ond ,insert the oi,1 dipstick. 

7. Start the eng,ine and ch.eck for ,any ,Ieakage. 



GROUP 21 

ENGINE 
DESCRI PTION 

CYLINDER BLOCK 

The cyl1inder block (43, Ildustration 2 A) is made of 

specia,1 cast ,i,ron ond is cast in o single unit. The 

cylinder bores, which are surrounded by coo,ling 

jackets, are machined directly in ,the block. The olil 

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

which is of the fu-II -How type, ,is -di rectly attached to 

the .right-hand side of the block. 

CYLINDER HEAD AND VALVES 

The cylinder head (37) is seCU'red to -the block by 

means of bolts. A~I the combus~ion chambers are 

machined throughO'utand have separa-te inl,et and 

exhaust ,ports, one for each vallve . 

The valves (6 and 9, IHustra~ion 2 A) which are fitPed 

suspended in ,the cyl,inder head, are made of special 

stee-I and arecarried in repbceable guides. The va,lve 

stems are chrome,d. 

The valve collet is provided with three lands and the 

va-Ive with corresponding grooves, which hold the 

valve but also make suir~able rotation possihle. 

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

with va,lve gUIide rubber sea Is, which are mounted on 

the guides. 

Viewed in order from the front, the va,lves are placed: 

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

The cooling jackets are designed so th·a1t the air 

around the spark plugs is also coolied. Water distri

bution is by means of a pipe, the waler being directed 

towards the warmest par,ts of the eng-ine. 

CRANKSHAFT AND BEARINGS 

The crankshcdit is made of steeland has ground, case

hardened bearing journa/Is. It is carnie,d in seven moin 

bearings, the rem flange hearing of which also 

functions as a pilot bea'ring axial,ly. There are drilled 

oilways in the crankshant for the lubrica1ting oil. 

A gear mounted on the front of the crankshaft drives 

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

shaft end projeding from :the gem wheel has a 

pOllygon prohl,e. Mounted on ,this pin is the polygon 

hub for the flywhe-el dampec 

80th the ma-in-beaning and the hig-end beafiing sheiis, 

which are reptlaceahle, consist of a stee·1 backing with 

indium-pla/te leadbronze bearing melta"- 80th front 

and rear crankshaft oil seals are rubber-lip type seals 

with metal frame. 

CAMSHAFT AND VALVE TAPPETS 

The camsha~t (61) ,is made of special -alloy east iron 

and . has case-hardened cams. It ,is -driv-en from the 

crankshaft throug,h a g-e-ar train which has a ratio of 

1 :2. The camshafit is cQrried in four bearings, all of 
which have the same diameter. Camshaft axial loca

tion is maint-ained by me'ans of a bronze ax'ial washer 

located at the front end of ·the camshaft. Axia/1 play 

is determined by a space'r ring behind the camshaft 

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

the camshaft. They a,re locat'e'd in holes in the block 

above -the camshaft and transfer mov,ement to the 

va-Ives by means of push rods and rocker arms. There 

are no inspedion covers for the valve tappets since 

they ore acoessihle afiter 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 whi'ch aots as a bearing for the gudg/eon pin . 

The big-end bea-ring sheHs are precis-ion-manufaotured 

and are replaceahle. 

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

compression rings ·and one oi·1 scraper -ring. The upper 

compression ring is chromed in order to reduce cy

I'inder wear. 

The gudgeon pin (59) has a f.loating fitin both the 

piston and conneding rod. The aX1i.al movement of 

the gudgeon pin is rl-i,mi,ted hy circlips in the gudgeon 

pin hole. 

FLYWHEEL DAMPER 

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

hub is joint-ed to the crankshaft by means of a poly

gon jOlint. The flywheel mass -is j·ouma,lrle·d on the hub 

through a ,rubbersuspension. The gmduartion for the 

igni,tion setting i's ma,rked on the flywheel damper. 

INTAKE AND EXHAUST MANIFOLDS 

The intake and e~haust manifol·ds, the material of 

wh,ich ,is of nodu,l-a-r i'ron, are cast -on to a branch pipe. 

They have been designed with a vi·ew to the exhaust 

emission controi system, with prehea1ting chamber 

wherein the temperature of the fuel-air mixlure is 

mised by the heat from >the exhaust pOlr-ts. 
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A spring-Ioade.d .thrott le (secondary- thrott le, 10) is to 

be found in each of -the intakes. 

The linta!ce .ma nifo ld has the fo ll owing vacuum o ut lets: 

l . To t he vacuu m gove,rnor for the negative vacuum 

setting 

2. Brake servo 

3. Positive crankcase ven,tilation 

POSITIVE CRANKCASE VENTILATION 
Th is arrangement -prevents crankcase gases from be

ing .releas'ed in.to the a~mosphere. They 'are in stead 

sucked into the engine throug,h the intake manifolid 

and take port in the combus·Non process. The re'sidue 

is blown out through~he exhaust p ipe together with 

the other combusion ,resi·dues. 

Between the rock er arm cas in g ,and -the intake .man·i

fold there is a hose (5, Fig . 2-13). It is conn'eded to 

the intake manifold by means of a aa li hrated n,ipple 

(l). (Th is n ipple s holJil'd be cle,aned every 40,000 km = 
25,000 miles.) Betwe'en the rocke:r alJim casing and air 

oleaner there is a hose (3) connede,d for rhe fresh

airsupply. At the conn ection to the rocker a·rm casing 

there is a flame protector (4), whi'ch cons'ists of a 

metal filter. The partiai vacuum which arises -in the 

intake manifol,d when the engme is driven, hrings 

abo ut a par;tia l vacuu m in the rocker arm cas ing and 

cmnkcase through Ithe hose (5). 

Fresh air is suppli ed to the rocker a rm cas ing through 

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

arm casing (see Figure) ensure that the f resh air is 

given s·ufficient circu la,tion in order to mix with the 

crankcase gases. 

As the fresha·ir supply passes through the carburettor 

air deane,r, impurities are prevented ·from getting into 

the engine. Where ,the.re is ,a high or medium degree 

of partiai vacuum in the crankcase (iintake manifo,ld), 

which happens du'ring idling and when operating 

under a Hght .Ioad, thesysfem functions as described 

a-bove. When the partiai vacuum in the cr.ankcO'Se is 

less ·.than that in the a ir cleaner, which oocurs at fu-ll 

load and/or with large flow quantirties, no fresh a ir is 

supplied. Instead the How in the connection between 

the rocker arm casing and air cle.aner rever-ses and 

the crankcase g,a'ses go both ways, pmtly through the 

hose (5) and partly through the a,ir cle,aner and car

bu'rettor to the intake manifoid. In this way, the crank

oase ventilation system can deal with relative,ly large 

quanti,ties of crankcase gases wi·thout any escaping 

into the atmosphere. 

Fig. 2-13. Positive crankcase ventilation 

1. Nipple 4. ' Flame arrestor 
2. Air cleaner 5. Hose for crankcase gases 
3. Hose for fresh air supply 6. 'Plate 
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REPAI R I NSTRUCTIONS 

Fig. 2-14. Eng ine in sta nd 

DISMANTLING THE ENGINE 

VOLVO 
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After tlhe eng,ine has be·en lifted out of the veh icle, 

d isma'ntling is 'carr~ed out as fo ll ows. (In struotions for 

the indiv,i'dual parts 'are g iven under the sepamte 

heaodings concerned.) 

l . Place the engine on stand SYO 2520 with fixture 

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

beendrained off. 

2. Remove the starter motor and reinforcing on 

the lower front edge of the f1ywheel housing. 

Remove the flywheel housing together with the 

gearbox. Then remove the dutch and flywheel. 

3. Remove the aHernator, water pump, distriburfor, 

rocker a,pm casing, rocker arms and oil filter. 

Remove rthe manifoids with Garburettors. T ake off 

the cY'linder he'ad. R'emove the valve ,tappets with 

tool SYO 2424, see Fig. 2-25. 
4. Remove the timing gear ca'sing and tfhe timing 

gears. Concern iong the tool·s for this purpose, see 

under the heading "Replacing the Timing Gears". 

Remove the camshaft and then the oil nozzle. 

5. Decarbonize the top of the cylinders. Remove the 

oil sump, rear seaHng Hange, oil pump and con 

necting rods with pistons. Repl·ace the caps cor

redly on the respective connecting rods. 

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

Place the caps correctly in the·ir respective posi

tions. 

CLEANING 
After dismantling, waosh the parts thoroughly. Parts 

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

greasing tank with a caustic soda solution. Light-alloy 

parts can, however, be destroyed by caustic soda so 

that they should prefembly be c1eaned wi,th white 

VOLVO 
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Fig. 2-15. Removing the valve tappet 

spirit. Pistons and bearing she·I,ls must never be washed 

in cau'stic soda. Rinse the pa'rts wi,th warm water and 

blow them dry with campressed air af ter washing. 

Clean the oilways with particula'r thoroughness. All 

seal,ing p'lugs at the oilway opening's in the cylinder 

block must be removed during the c1eaning process. 

ASSEMBLlNG THE ENGINE 
When assembHng the engine, follow the instructions 

for the parts cO'n'cerne,d. Check the marking of the 

bearing's 'according ,to Fig. 2-16. The main bearings ,a1re 

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

from the front. 

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

1. Main bearing No. 1 2. Big-end bearing No. l 
3. Main bearing No. 2 
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Fig. 2-17. Tightening sequence for cylinder head bolts 

To be tightened in two sta ges 
1s t stage: 2.5-3.0 kgm (18-22 Ib .fI.) 

2nd stage: 8.5-9.5 kgm (61-69 Ib.ft.) 

13 

Check that aH parts are clean and I·ubr ica,te s li d ing 

surfaces wi,th oi l before aS'sembling. Always use new 

gaskets, spli t p ins and lock washers. No adhes ive 

shoulld be U'se,d on the g.as kets. Se'a 'ling at t he ends 

of both the o il p um p de l,ivery p ipe and the water 

pump p ipes i·s provided by rub ber rings. These rings, 

which sea l md i·a·lly, are made of speci'a,1 rubber with 

very close tel e ra nce s. O nly genuin e Velve parts 

sho u'ld be used. Fiitting is fac il,i·ta,te,d by coating the 

ring 's w ith sea py wa ter. Sli p the rings en the p ipes 

a nd then pre ss them ,inte their 'cerrect pesitiens be

fere f inaIlily tightening the a1ttaching screws. The eil 

pump flange sheu.ld lie flush against the cylinder 

bl·eck befere tigMening . Crankshaft sea,l·s at the frent 

and rear ends ,respeotively ,are insta,I,led accerding te 

the instrudiens g.iven en page 2: 15. 

When reconditiening, replace the cennecting red, bolts 

and nuts with n'ew enes. 

The re!inforcing at the flywheel ,coSling is fitted accerd

ing te Point 2 "Fi,tting" en page 2 : 6. 

The cylinder head is fi,tte,d with the help ef guide 

dowe·ls SVO 2435. The belts must be tightened in a 

Fig. 2-18. Oil hole in cylinder head 
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Fig. 2-19. Rear end of engine 

1. Dowe l pi n 
2. Co re plu g 
3. Sea ling fla nge 
4. Circ li p 
5, Pilo t bear ing 

6. Sea ling r in g 
7. Cran ks haft 
B. Pl ug 
9, Dowe l p in 

certain sequen'ce, see Fiig . 2-17, te aveid unnecessary 

stresses. The bolts sheuld be tight ene·d in twe stages. 

Check that the oi,l hele (Fig. 2-18) for lubricating the 

recker arms is open. 

The pilet beoring (5, Fig. 2-19) sheu,ld be lubricated 

befere f,itting wi,th heat-resistant baH bearing greose. 

The bearing and protecting washer a,re held in pesi

tien :by a cirdip (4). 

The most impertant belts and nuts sheuld be tightened 

with a terque wrench, see "Tightening Torques" in 

"Spe!cificatiens" . 

VALVE GRINDING AND DECARBONIZING 

Removing the cylinder head 
l . Draineff the ceolant from the radiater and cylin 

der bleck. 

2. Remeve the cheke wi,re and al,l the heses frem 

the intake manifoid, carburetteTs and air cleane'r 

casing. Remeve the thrett\.e centroi sh af t frem 

the pe dal shaft, the 'Iink reds and bracket. 

4. Remeve the heat contro.I valve hese frem the en

gine. Remeve the upper radi a tor hese . 

5. T ake eff the ign itienleads f rom the spar k plugs 

and the electJ1ic cable frem the rtemperature tell-

6. Unscrew the preheating platefrom the exhaust 

tale. 

manifald as wel,l as the nuts fer the exhaust mani 

peld flange . 

7. Remeve the tensien ing i'ren ef the aMernater frem 

the cylinder head. 



8. Remove the rocker arm casing and the rocker 

arm shaft. Lift out the push rods. Unscrew the 

bo lts for the cyl1inder head and lift oH the heod. 

R,emove the man,ifo ld from the cyl,inder head. 

9. Recondi·t ion the va lve system accord ing to the 

desor ipt ion g iven unde r the head ing "Cylin der 

Head and Valves". 

Fitting the cylinder head 
l. Check ·to make sure that the cyrlr inder head and 

block as we il as the pistons and cyl inder lin ers 

are dean. 

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

arm mechan ism is clean on the itappet side. In 

the cyli nder he'ad theoil goes up through the bolt 

hole, between the bol.t and the waH cavity and 

then throug h an ob lique drill.in g to the attaching 

bolt for the rocker arm sh af t a nd final ly up the 

shaft. 

Mount the manifold on to the cylinder head. Place 

the cyl inder head gasket and cy·l inder he·ad in 

posi1tiorn. (Dowel pins SYO 2435 can be su itably 

used for this purpose. ) Fit the bo lts and t ighten 

then a·coord in g to the tightenin g sequence given 

in Fig. 2-17. 

N.B. The bolts should be tightened in two stag es. 

2. Filt the push rods in pos ition a nd mount th e rocke r 

arm mechanism. Ad just the valve clearance, .50-

.55 mm (.020- .022") for both the exhaus.f and in 

ta ke valves. 

3. Fit the Tocke'r orm casing. Fit the a lternator ten 

sioningi ron to the cy~ind er head. 

4. Fit the rnuts for the exhaust ma,nifol·d flange and 

aho t he pre heating plate. 

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

nect dl hoses to the intake manifol,d and car

burettors. Filt the air deaner cover with hoses. 

6. Connect the ignit ion leads ond e·lectriccable for 

the temperature telii-tale. 

7. Flit the hosefor the heater contro,l valve and the 

upper radiator hose. Fill with ,coolant. 

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

necessary with coolant. Adjust the valve dearance 

if required. The cylinde1r head bolts need not be 

subsequenttly tightened. 

CYLINDER HEAD AND VALVES 

Dismantling 
l. Remove the va'lve spr:ings by first compressing 

them with valve pliers and removing the valve 

collets, af ter which the p~iers are released. P·lace 

the valves in order in a valve rack. Remove the 

valve glJide seais. 

2. Measure the dearance between the stem and 

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

guide. The clearance wi,th a new va,lve must not 

exceed .15 mm (.006"). A·lso check that the valves 

are not exce,ssive·ly worn. See "Specif ication s" 

under the headings "Valve System" and "Wear 

To le rances". 

Cleaning 
With rota tin g brushes dean the va lves, the combust ion 

cha·mbers a nd the oi.lways from cO'rbon and combus

t ion deposits. 

Grinding the valves and valve seats 
l . Grind the va·lves in a machine ofiter they have 

been cleaned. F·it new valves if the old ones are 
excessive,ly worn. 

2. Grind the va'lve seats. Use an e leotr icaHy driven 

glrinder or a hand milHng cutter. A pilot sp indl e 

must be ca·refully fitte1d before work is sta'rted and 

any worn gUI~des mu,st be repl'aced with new ones. 

The sealt should be ground until (l good sea,ling 

surface is obtoined. The angle is 45° and the 

width of the sealing surface is approx. 2 mm 

(.08"), see "A" Fig. 2-20. If the senling surface is 

too wide after g·rinding, it can be re,duced by 

u·sing a 70° g'rinding stone from the iniside and a 

20° grindingstone from the outside. 

3. Coat the va·lve sealing surfa'ce's with a ·thin layer 

of fine grinding paste and lap in the valves 

against their seats. 

Then dean the vol ves and seats and aheck tbat 

gO'od sealing i,s obtained. 

Replacing the valve guides 
l. Press out the old guides wirth 'f1ool SYO 2818. 

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

which gives the correct pressing-in depth. See 

Fig. 2-21. 

3. Check that the guides a.re free from burr and that 

the valves move easily in them. 
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SVO 2818 

SVO 2819 

Fig. 2-21. Replacing the valve guides 

A= 17.5 mm (.689") 

Assembling 
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l . Check that the parts are in good cond ition and 

clean. Test the springs to e nsure that they main 

talin the vallues given in the "Specifications". 

2. P.1'a,ce the va·lves in position. Fit the valve guide 

sea,l, spring, washer and collet. 

Replacing the rocker arm bushes and 
grinding the rocker arms 
l. If wea,r amounts to .1 mm (.004"), -rep1lace the 

rocker arm bush. Use tool SYO 1867 for pressing 

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

bush with a suitable reamer until an accurate fit 

on the shaft is obtai'ned. The hol e in the bush 

shoul,d coinoilde with the hole in the rocker arm. 

2. If necessory, g,rind the pressure pad of the rocker 

arm in a spe6a,I machine. 

Adiusting the valve clearance 
The va'lve clearance can be adjusted satisfactorily 

with the eng,ine stationary, irrespective of whether the 

en9'ine is cold or warm. T,he cleamnce is the same 

for both the inlet and exhaust valve. When adjusting, 

use two feelergauges, one "Go" .50 mm (.020") thick 

and the other "No-Go" .50 mm (.022) thick. The 

aleamnce is adjusted so that the thinnest gauge can 

be inserted e,asily while the thicker one must not enter. 

When the piston in No. l cyl'inder is at top dead 

centre (the compression stroke), valve N,os. l, 2, 3, 6, 

7 and 10 (coun1ed from the front) are adjusted, and 

with the piston in No. 6 cylinder 'at rtop dead centre, 

valV'es Nos. 4, 5, 8, 9, 11 and 12. 

2 : 12 

VOLVO 
103269 

Fig. 2-22. Valve collet and valve guide seal 

1. Metal ring 3. Washer 
2. Rubber seal 4. Valve co ll et 

CYLINDER BLOCK 

Measuring cylinder bores 
The cyllinder bores are measured with a specia,l dial 

indicator. Measuring shol1l,d be carried out just below 

the top edge of the bore only in the transV'erse direc

hon of the engine. 

A letfe'r is st·amped on each cylinder bore indicating 

the classification of the bore and piston (only on 

standa'rd modells). 

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

PISTONS, PISTON RINGS 
AND GUDGEON PINS 

Measuring the pistons 
The p ist,ons are meawred wi,th a micromef'er at rig ht 

angll'es to the g udge on p in ho le 2.5 mm (.098") from 

the I'ower edge o n the p iston ma'rked 71 /4 on the 

crown face. O n late prod. pistons marked 71/9 the 

corresponding me a sure ment is 12 mm (0,47"). 

Fit of pistons in cylinders 
The fit of the pistons in their respective cylinders is 

tested without the piston rings being iii,tted. The c1ear

ance at right angle'S to the gudgeen pin hole is 

measured with afeeler ga-uge 1/2" wide and .03 mm 

(.0012") thick 'attached ItO a spring balance. The force 

appl'ied shoul,d be 1 kg (2.2 Ib.). This ,gives the aver

age value for pis~on c1earance. When the above

menrtioned force isapplied, the pis-ton c1earance ob

tained is equal to ~he thi'ckness of the Ifeeler gauge 

used. Feeler gauges which are .02 mm (.0008") or .04 
mm (.0016") thick can, there~ore, ClIlso be u'sed. The 

test is carried out at several diffe re nt de pths. 

Standard bore cyl'inde,rs have a -lette r sJtamped on 

which shows the dimen'sions, and the pistons conce rn

ed shou,ld be marked wi1h the 'so-me ,letter. 

Piston ring fit 
IN A NEW OR RE-BORED CYLINDER 

1. Push down the piston rings oneafter another in 

the cyl,inder bore. Use a reversed piston to ensure 

tha.f the rings comeinTo the correct position. 

2. Measure the ring gap with a feel e r gauge. The 

gap shoul,d be AO- .55 mm (.016-.022"). If neces

sary, the gap can be increased with the help of 

a special fi:le . 

3. Check the piston rings in ,their respe'Ctive grooves 

roHing then in the groove. Also measure the 

Fig. 2-25. Fitting the piston 

1. Fitting ring SYO 2823 

c1ea:rance ot a few points. See "Specifications" for 

measurements. 

IN A W ORN CYLINDER BOR E 

When checking the fit in a worn cylinder hore, the 

rings must be checked ' at the botrtom dead centre 

position where the diameter of the bore is smallest. 

Assembling and fitting the piston 
and connecting rod 
When assembling, make sure tha-t the piston is turned 

aorrectly so thart" the sloft on top of the piston faces 

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

the wrong way, thi,s will cause a ,Ioud noise. The 

nu.mber marking on ,the conneotrng red shou,ld be 

turned to face away kom the camshaft side. The 

gu-dgeon pin is then fitted, tthe cirdip placed in posi

tion and the pi'ston rings fitted . 

Use pisten ring g'rips when fi~ing the rings. The 

compression rings are marked "TOP" and the upper 

'ring on each piston is cromed. P-Iaee the bearing 

sheiis in position. 

Turn the rings so tha.t the g,aps do not come directly 

under one another. Then lubricate the piston and 

bearing surfaces. 

Use firfting ring SVO 2832 see Fig. 2-25, when fitting 

the piston in the cyHnder bore. T,ig hten the conilecting 

2: 13 
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Fig. 2-26. Rep lac ing the bush in connecting rod 

l . Drift SYO 1867 

rod bo l"'s w ~th a tor que wrench, see "Speci+iaatio ns" 

for the cQlrrect tightening torque. 

G udgeon pins 
The gudgeon pins me avail a hle in ove rsize .05 mm 

(.002")I,arger than the standard ,diameter 22.00 mm 

(.866"). If the gudgeon pin hole in t he p iston is worn 

so much that ,an oversize is necessmy, the hole should 

first be reamed -out to the correct mea'surement. Use 

areamer fitted with {l pilot gu,ide andon;ly take small 

cu,ts art a time. 

The fit is correct when the gu'dge'on pin can be pushed 

througrh the hole by hand with light resist.ance. 

CONNECTING RODS 

Replacing the bushes 
If the old bush in a conneding rod is worn, pre'ss it 

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

with the same tool, see Fig. 2-26. Make sure that the 

lubricating heles index with the hol,es in ~he connect

ing rod. Then ream the bu'sh to the correot fit. The 

gudgeon pin shou'ld slrde through the hole under light 

thumb pressure burt without ,any noticeablelooseness. 

Straightening 
Before being fi,tted, the connecting ,red shoUlld be 

ched<ed for stmightness, twist and any S-distorNon. 

Straighten them i,f necessary. Nuts and bolts 'shou,ld 

be replaced wirth new ones when reconditioning is 

being cnrried out. 

CRANKSHAFT 
Af ter the crankshaft has been cleaned, its journals 

mu'st be measwed with a micrometer. Measuring 
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A 
Fig. 2-27. Bear ing journal 
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sh'Ou'ld be carried out a t seve m l poin:ts round the 

circumference a nd along t he ,longitudinal axis of e a ch 

joulf'n.aol. Out-of-roun dness on rthe main bearing journal 

should n ot exceed .05 mm (.002"), a nd .07 mm (.003") 

on the b ig -end beOlring journals. T aper shoul,d not 

exceed .. 05 mm (.002") on any of the jou'rnals. 

If ,the va,lues 'obtained are close to or exceed the wear 

limit mentioned above, the cra,nkshaft shoU'ld be 

gro'und to undersize. Su,it.able bearing 'shelh are avail

ahle in five undersizes. The ,meaSUlrements concerned 

are to be foundin the "Specifications". 

Che'ck that rthe crankshaft is skaight to within .05 mm 

(.Oå2") by using a diG! gauge. The crankshaft is pla,ced 

on two V-bloaks and a dial gauge placed ag·a.inst the 

centre bearing journal after whi'ch Ithe crankshaft is 

wrated. If necessary, s,tra,i,ghten the arankshaft in a 

press. 

Grinding the crankshaft 
Befo.re the 'oranrkshaft is ground, a che,ck should be 

made to ensure that i-t is straig.ht, this being done as 

described previously. Grinding is carri,ed out in a 

spe,eial machine whereby the main beoring journals 

and the bi,g-end bearing journals are ground to iden

tial measu-r8lments. The'se .measurememts, wh ich me 

given im "Speciiiica,ti'Ons", must be carefuHy followe,d 

in order to ensure correat clearance with ready

machined beming she,lls. 

On no account must the bearing shel,ls be shaved or 

the bea1ring caps tiried. 



The fi\.lets at the ends of the journol'S sheuld have 

a radius of 2.0-2.5 mm (.080-.100") en all jeurnalls, 

see nig . 2-27. The width measu,rement (A ) fer the 

p ilet bear-ing ,depends en the size 'of :the jeurnal and 

sheul-d be greund in erder te ebta in the corred 

measulrement. 

After grinding has been ·completed,a,1I the bur-r sheuld 

be careful'ly remeved from the e ilway open ings and 

aH the j'euma ls lapped w ith a f ine gr-inding paste te 

the 'finest possible SU'rface finish. The crankshaft sheu ld 

then be washed. AH the o ilways sheu+d be cleoned 

w i,th particulor thor-oughness in order te remeve any 

metall ,chipping 'and g'r ind ing ,r.esidue. 

Main and big-end bearings 
In addition te standord sizes, bearing shelIs are ava il

ab le in undersizes ef .010" and .020". The rem ma in 

bearing she lIs are previded w ith f langes and have a 

larg.er Wlidth rel'at ive te their size. If rfthe arankshaft 

has been greun,d te the cerrect measu'rement, if"he r ight 

beoring -clea·ra nce is autOimohcal.l y ebt-a ined when the 

bearing shel·1 'concerned is f i .~ted . The bemin g shens 

mu-st net be shaved ,and t he caps m ust never be f iled 

illerder ,te ebta'in cleser bearing f it. 

The bolts sheul·d be ti ghtened with ,a torque w rench, 

see " Specificat i·ons" f er the t ightening te rque. 

Grinding the flywheel 
If the weor SlJirface of the flywheel is univ·en er burnt, 

the surface can be g/re und in a saddle-meunif'ed grind

ing ma,chine. Not mere than .75 mm (.03") ef the 

eriglina·1 thickness must be ground off. 

Fig. 2-28. Fitting oil seal 

Fig. 2-29. Fitting sealing flange 

Pilot bearing for clutch shaft 
The pi·lot bearing 6rcl ip and proteoting walsher ,are 

remeved, the pilot bealring pullled o ut with teol SVO 

4090 and checked after havi,ng been washed in white 

sp irit. If t he bear ing is wern, 'f t sheul,d be rep laced 

w ith a new ene. Before f itt ing, pack the bearing with 

heat-res istant ba ll bea rin g g rease. The bearing is 

fitted with drift SVO 1426, after which the proteding 

w ash er and circlip are fitted . 

REPlACING THE CRANKSHAFT REAR 
Oll SEAl 

1. After having remeved the gear bex, clu,tch and 

flywheel f rem the engine, ·remeve the twe belts 

fer the oil sump 'in the sealing Hange. Slacken 

ene of the twe bel,ts en each side 'Se that ei! 

sump pressure on the sealing flange will net be se 

g,reatl'. Relmeve the sealing flange. 

2. P,ress eut the seal with the help ef the dr ift fer 

teo.l SVO 2817. Use a suitahle ·cushien fer the 

sealing f.lange ;te prevenif' if f rom being damaged. 

3. Press in the sealing ring with teo.l SVO 2817, see 

Fiig 2-28. 

N.B. First inspect the wear surf,a'ce ef the crank

shaft. 

The sealing ring -can be fitted in three pesitiens 

with teo.l SVO 2817, see Fig. 2-32. WITh a new 

crankshaf,t er a c rankshaft with appreved wear 

surface, fit the sed in its euter pesit ien (fully 

screwed in centre belt). With the wear ma1rk lOn 

the crankshafit, fit the crankshaft with the centre 

bolt screwed eut a ceuple ef tums er completely. 

4. Fit t he sealing flange, its sealing surface weil 

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

ring .) The sealing flange sheuld be meunted en 

the crankshaft careflJllly, see Fig. 2-29. Use yeur 

finger te fit en the sealing lip. 
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SVO 2814 

Fig. 2-30. Removing the polygon hub 

REPlACING THE Oll SEAl IN TIMING 
GEAR CASING 

VOLVO 
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1. Empty the co'o lant from the system and remove 

~he radiart.orand .radi.ator grill. 

2. R~l ea'se the fan belt. Unscrew the bolts for the 

pul'ley and the flywheel dampe'r and rem ove ,the 

bolts. 

3. Remove the centre bolt and tak e off the polygon 

hub with plJlUer SVO 2814, see Fig. 4-30. (First ·check 

to see whether it is possible TO puH off the poly

glon hub by hand.) 

4. Remove the oi,1 seal. Lubricote ;the sealvng Hp on 

the new seal and fit the seal with drift SVO 2816, 

see liig. 2-31. 

N.B. Filrst inspect the wear slJ'r~ace of the polygon 

hub. The o:i·1 seal can be fitted in three positions 

with 1.001 SVO 2816. With a new polygon hub, 

the centre bolt of the tool shoU'ld be screwed in 

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

Fig. 2-31. Fitting the oiJ sea I 
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Fig. 2-32. Centre spindle position on SVO 2816 

be f Med in its outer position (position 1). Wi.th 

a wear ma,rk on the polygon hub, fit the seal 

in position 2 .(11;4 turns of centre holt screwed out). 

With two wear marks on the hub, f it the sea ling 

in posilfi.on 3 (centre bolt screwed ou·t fuHy). With 

tf'rree wear marks, the polygon hub should be 

rep laced with a new ·one. 

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

2-33. Before f itt ing, the slidin g su,rfaces of the 

polygon hub should be greased. Note the mark· 

ing, that is, the centre punch marks on t he crank

shaft end and polygon hub. Fit the centre bolt 

and t,ighten ,it to a Itorque of 7- 8 kgm (50-57 

Ib.ft.). 

6. Fit ,the f1ywheel damper and pulley. Since the 

bolt holes are not locot,ed symmetrkally, fitting 

can on'ly be done in one ,position. 

7. Fit the fan beH. This shou·ld be tensioned so that 

the ~ri'Gtion d'orque of the fan pulleyin the dkec

tion is 1.2-1.7 kgm (8.7-12.3 IbJt.). Use a torque 

wrench with suitable g'raduation on the olterna.tor 

pulley nut. 

Fi,t the radiator. 

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

REPLACING THE TIMING GEARS 
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l. Empty the coolan~ from the system and rem ove the 

rad iat'or and radi,01or g,rill. Remove the fan belt 

and fan. 

2. Carry out operations 2-3 from the previous sec

ti·on. 
3. Remove the timing gear casing. SI·acken a couple 

of b'O'lrts extra for the oil sump 'and observe due 

ca1re that the sump gasket is not damaged. 

4. Remove the camshaft nut and plJ'H off the cam

shaft geor with pUlller SYO 2250, see Fig. 2-34. 
5. Pull off the crankshaft gear with plJlUer SYO 2822, 

see Fig. 2-35. 
Screw OUit the oi·1 nozzle, blow i1" clean and refit 

it, see Fig. 2-38. The geors me lubricated from 

this nozzle. 

6. Refit the crankshaft wilth tool SYO 2815, see Fig. 

2-36. 

SYO 2822 

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

Fig. 2-36. Fitting crankshaft gear 

Fig. 2-37. Fitting camshaft gear 

Fig. 2-38. Markings on timing gears 

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

Fig. 2-37. Both gea1r wheel,s shou ld take up the 

corred position re l,at ive to each o ther, see Fig. 

2-38. Whe n th e t imin g gear drive mark'ings are 

o pposite each oth e r, the n the piston fo r No. 6 

cylinder is at top dead 'centre, f.iring posi,t ion. Do 

not press the camshof.t backwards so that the seal 

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

t ig hten it to a torque of 13- 15 kgm (94- 108 

Ib.ft. ). 

The measu'r in g va lues for the tooth flank clearance 

and the camshaf.t aX!le dearance, wh ich is deter

mined by the spacing ring behind the camshaft 

gea r, are given in the "Spe cifications" . 
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8. Ref it the timing gem ca'sing with gasket. The 

timing gea,r casing is loca,ted in position by means 

of the dowel p in. Carry o ut operations 5- 7 from 

th e previous seatio n. 

POSITIVE CRANKCASE VENTILATION 

OVERHAUL 

At interva ls of 40,000 km (25,000 mil es), the n ipp le 

(l, Fig . 2-13) should be screwed out and cleaned. At 

the same time check the hoses 'and replace those in 

poo r con d ition . 



GROUP 22 

LUBRICATING SYSTEM 
DESCRI PTION 

The eng in e ha's ·a force-feed lubrica,ting system, see 

Fig. 2-39. PJ1essu re is previded by ,a gear pump driven 

from the camshaft and f ifted under the cranksha~t in 

the sump. The gear pump forces the ei l past the 

rel,ief valve, which is alse fitted on the pump, threugh 

Fig . 2-39. Lubrication system 

l. Oil pump 
2. Sump 
3. Nozzle 
4. Oi I fi Iter 

Oll PUMP, RELIEF VAlVE 

The eil pump, see Fig. 2-40, is ef the gear rtype and 

is driven threugh a gear train f.rom the camshaft. 

The delivery pipe from the pump te lthe cylinder 

block dees net have screw uniens and is, therefe,re, 

autematica1ldy tightened in pesitien when :the a'tt,a,ch

ing bal,ts fer the pump are tightened. A,t each end 

ef the pipe the·re are sealing rings made ef special 

rubber. The relief valve ,is fitted drredly en the pump 

and cens;sts ef a spring-Ioaded ball. The baH has a 

cyl,indricall guide with a step at the end pesitien and, 

there~ere, operates flexibly. Even 0Jt idling speed 

there is a certain ameunt ef everHew, se tha't the eil 

pressure is then relatively lew. 

the oi,1 f,iHer and ,then ,threugh eilways eut te the 

varieus lubricahng pe ints. A ll the oil supplied te the 

lubrica,Nng pe ints, therefere, first passes th reugh the 

eil fi lter. 

Oll FilTER 

The eil filtter (see Fig. 2-41), which is manufactul,"ed as 

a single unit complete with element, is ef the fvll

Hew type ·and is screwed direcNyinte thecylinde.r 

block. The eil which is fe,d eut te the varieus lubricat

ing peints in the engine first passes threugh the eil 

filter element which is made ef special paper. In the 

eil hlter rthere is a by.,pass valve which allews the 

e,il ;110' by-pass the element if resist,ance to flew sheuld 

belceme excessive. When replacing the filter, the eld 

ene is discarded cempletely and a new ene fitted . 
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Fig . 2-40. Oil pump 

1. Drive shah 6. Strainer 
2. Pump body 7. Retainer clip 
3. Bushes 8. Drive n gear 
4. Drivi ng gear 9. Spring for re li ef valve 
5. Cover 10. Valve ball 
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Fig. 2-41 O il filter 

l . Overf low va Ive 4. Nipp le 
2. Ele me nt 5. Gaske t 
3. Oody 6. Cy lin der b lock 

REPAIR INSTRUCTIONS 

REPLACING THE Oll FILTER 

Together with the element and relief va lve, th e oil 

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

to a nipple fiilted in the cylinder block. 

The filter should be repla'ced eve·ry 10,000 km (6,000 

miles), when the old ffl,ter is discarded. 

l. Remove -the old filter with the help of chai'n tonges, 

see Fig . 2-43. 
2. Coa,t the rubbe,r gasket (l, Fig. 2-42) of the new 

filter with oil and make sure that the contact 

surface for the oil filter is free from dirt. By 

smea,ping it with oil, the gasket sli,des into better 

contact with the sea-ling surface. Screw on the 

filter by hand unti,l it just touches the cylinder 

bl'ock. 

3. Screw on the oil filte,r a further half tum by hand. 

Chain tongs must not be used when fitting. Start 
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th e engin e and check that there is no leakage at 

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

l, Gasket (oiled) 2. Filter 



Fig. 2-43. Removing the oil filter 

Fig. 2·44. Oil pump 

1. Pump body 
2. Spring for relief 

valve 

3. Gear 
4. Valve ball 
5. Hale for oil pipe 
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Oll PUMP AND RELIEF VAlVE 

Af ter the pump has been dismantled and cleaned, 

check that al l the parts are in good cond ition. Test 

the re,li ef valve spr ing (2, Fig. 2-44), see "Specifica 

tions" for the values concerned. 

Check that the ~ooth flank clemance is .15-.35 mm 

(.006-.014"), see Fig. 2-45. 

Measure the end float, .02-.10 mm (.0008-.0040"), 

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

if not noticeably worn . If the bushes or shaft me 

worn, replace them with new ones. Note that the 

driving ·shaft with g'ear is replaced as a single unit. 

The new bushes should be reamed afte,r pressing in 

with arealmer provide1d with a pil'ot guide. 

The sea ling rings at ithe ends of t he deliv,ery pipe 

are made of special ,rubber and are manufactured 

to very close to l·erances, see Fig. 2-47. U.se only 

genuine Volvo $lpme -parts. The delivery pipe must 

be clamped in its correct position first in the oil 

pump and then theoil pump and pipe together 

clamped against the bl·ock. The pump connecting 

flange shouldl·ie flu·sh against the block betore being 

tightene,d. Before being fftted, the rubber rings ,on 

the pipe can be coated with soapy waler since this 

enables the pi ,pe~o take up its ,position more easily. 

Tap ligh~ly on the pipe with a soft malle1t if necessary. 

Fig. 2·45. Measuring tooth flank clearance 
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OllWAYS 

Fig. 2-46. Distributor drive position 

A=approx. 35° 

VOLVO 
2.: 655 

Before being fitted, a-I,I the oilways must be cleaned 

very thoreughly te aveid damage te the bearings, 

bearing jeurna,ls and ethercempenents. 

Te dean the cyl inder block ei'lways, 'remeve the 

sea ling plug's. After oleaning and drying with ' c~m
pres-sed air, fi.t new plugs. 
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Fig . 2-47. Delivery pipe sealing rings 

FITTING THE Oll PUMP 

When NO'. l cy-linde,r is at ,tep dead cen~re , fit the 

eil pump drive and dis~ribu,ter. T'he sma1jl! part at the 

, greeve is tu-med abliquely upwa-rds-backwards and 

the g'reeve set at an angle ef 35° te rthe lengitudinal 

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

the shaft g'ees dewn inte its groeve in the pump 

shaft. 

(N.B. When the ,timing gear marks are eppesite each 

othe'r, then the pisten for NO'. 6 -cylinder is in ;the tep 

dead centre pesitien, firing pesitien.) 
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FUEL SYSTEM 
DESCRI PTION 
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Fig. 2-48. Ca rburettors, B 30 A engine 

l . Cold-air hose 11. Rear carburettor 19. Idle trimming screw 
2. Constant temperature device flap 12. Ho1 s1ar1 valve 20. Manifold wit h preheating chamber 
3. Warm-air hose 13. Choke wire 21. Bracket 
4. Temperature compensator 
5. Front carburettor 

14. Vacuum hose for distributor 
(negative vacuum setting) 

22. Throttle controi 
23. Plug (connection for vacuum hose 

on cars with venting filter) 6. Clamp for air cleaner cover 15. Vacu u m hose for bra ke servo 
7. H01 air hose for crankcase gases 

8. Fuel hoses 
16. Vavuum hose for distributor 

(positive vacuum setting) 
24. Throttle by-pass valve 
25 .. Idle trimming screw 

9. Air cleaner 17. Throttle stop screw 
10. Temperature compensator 18. Hose for crankcase gases 

The B 30 A eng in e is fitted with two horizontal car

bure·ttors ,of type Stromberg 175 CD-2SE (Fig. 2-48), the 

cons~ruction of which is shown in Figs. 2-49, 2-50, 2-52 
and 2-53. This type of carburettor has been .designed 

with a view to the exhaust emission cO'n~rol system. It is 

provi,ded with a fixed je.t, pressed into the carburettor 

housing, the fuel flow ortfice area of which is varied 

by means of a movable tapered needle. The po·s ition 

of the needle is determined by the carhurettor hous

ing vacuum opera:f1ing an air valve in which the needle 

is fitted in a spring-,Ioaded suspens ion . The spr ing force 

always presses the needle against the same side of 

the jet, and rhis ensures an accurately oontro Hed fuel 

flow through the jet. 

The carburettor consists of three main parts of light

alHoy, the middle pa1rt of which comprises the carbu

retto,r housing. The lower section is made up of a 

floatchamber, which encloses .the jet and the fleat. 

The upper ,section consists ef a suotien chamber cever, 

which forms a suctien ·c hamber together with a 

diaphragm fixed in the air valve. The suctien cham

ber Iregulates the air valve I·ift and the reby the leca

tion of the needle in the jet. 

By means ef 'channe l,s in the valve, the suctien cham

ber is linkedte the spuce between the carburettor 

throttle und valve. 

80th carburettors are fi,tted with a temperature com

pensater (8, Fig. 2-50 and 2, Fig. 2-53. This is con-
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Fig. 2·49. Carburettor, front , from the left 

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

10. Fu e l inlet 

structed as an air valve regulated by the carburettor 

tempera-ture and maintains the fuel-air mixture con s

tant i1prespective of the fuel temperature. 

The f.ront carburettor is provi'ded wi,th a throttle by

pass valve (6, Fig. 2-50 and Fig. 2-58), the purpose of 

which is to direct aregulated flow of fuel -air mix

ture past the carbumttor throttle when this is closed 

at high $lpeeds. 

This ,reduces powerfully the volume of noxious exhaust 

gases produced. 

The throttle spindle·s are provided with seals to reduce 

the wear on the spindies and bushes and also to 

elimina,te air leakage. 

The hot-start valve (12 Fig. 2-48) is described on page 

2 : 28. 
The positiv vacuum connection for the ignition distribu

tor is locate,d on the rear carburettor. 

FLOAT SYSTEM 
Fuel flows into the floatchamber via the Hoat va·lve 

(4, Fig. 2-51). The float (l), which is made up of twin 

expanded rubber floats, is carried on a bridge on the 

lower side of the carburettor housing. As the fuel 
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Fig. 2-50. Carburettor, front, from the right 

1. Venting chann e l from floatchamber 
2. Drilling for air supp ly und er diap hragm 
3. Sea led plug 

VOLVO 
103389 

9 

8 

7 

6 

5 

4. Drilling for air sup ply to temp . comp . a nd idle trimming screw 
5. Sto p screw for by-pass va Ive 
6. By pass va Ive 
7. Idle trimming screw 
8. Temperature compensa tor 
9. Hydraulic damper 

level rises, the float lifts and, by means of the float 

arm (2) and tag, closes the needle on its seating when 

the correct leve,1 has been attained. 

The fuel goes through four holes in the floatchamber 

plug a·nd to the inside if the jet, where the ,Ievei is 

the $lame as in the floatchamber. Sealing between the 

floatchamber plug and ·chamber is provided by an 

O-ring . 

10----4--5 

4 

3 

Fig . 2-51. Float system 

1. Float 4. Float valve 
2. Float Arm 5. Venting channel from float-
3. Float Shaft chamber to air cleaner 
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Fig. 2·52. Carbu retto r, rear, from the left 

l. Attaching s leeve for choke contro i 
2. Throttle stop screw 
3. Throt tle spindle calTl 
4. Fast-idle stop screw 
5. Connection for choke controi 
6. Cam disc for fast idl e 
7. Floatchamber 
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8. Drilling for air supply to te mp. co mp. and idle trimming screw 
9. Cold start device 

la. Drilling for air su pply under diaphragm 
11 . Ve nting channe l from floatchamber 
12. Hot start valve controi 
13. Suction chamber 

COLD START DEVICE AND FAST IDLE 

To facilitate starting during cold weather, the rear 

carbu1rettor is fitte·d with a cold start device (Figs. 2·52 

2-54 a'nd 2-55). 
The col:d sta rt device consists of a valve disc (3, Fig. 

2-54) which is provided with four calibrated holes and 

an e,longated opening as weil as a disc (4) mounted 

on a spindle which is operated by the choke controI. 

On the same 'spindle, outside the 'cover (5), there is 

a cam disc (6, Fig. 2-52) with con,nection for the choke 

contral pull wire. When the cold start device is 

engaged, the valve di·sc turnsand this links up the 

channel (l, Fig. 2-54) from the floatchamber via one 

01 several of the ca+ibrated holes ,to the channel be

hind the valve disc and then the opening to the 

channeJl (2), which te nminates in the venturi between 

,the vacuum plunger and choke flap. Through this 

lin k-up, ,the engine receives extra fuel (a riche r mix

ture), to facilitate cold starting. At the same time, 

less air is supplied by means of the choke device. 

When the choke controi is pushed in, the valve disc 

Fig. 2·53. Carburettor, rear, from the right 

l . Sea led p lu g 
2. Temperature compensator 
3. Fue l i n let 
4. Idle trimming screw 
5. Leve r 
6. Pri ma ry throttle 
7. Connection for vacuum hose 
8. Hydraulic damper 

Fig. 2·54. Cold sta rt device 
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A. Cold start device, disengaged B. Cold start device, engaged 
l. From floatchamber 
2. To venturi 
3. Choke lever 
4. I/Channel Disc" 
5. Housing 
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Fig. 2-55. Co ld starting, principle 

1. By-pass vdlve 
2. Id le trimming screw 
3. Valve for temperature compensator 
4. Bi-metal spring for temperature compensator 
5. Suction chamber 
6. Spring 
7. Damper piston 
8. Diaphragm 
9. Drilling for air supply under diaphragm 

10. Air valve 
11 . Metering needle suspension 

VOLVO 
103 3 4 ~ 

12. Drilling for air supply to temp . comp . and id le trimming screw 
13. Fuel jet 
14. Carburettor housing (middle section) 
15. Metering needle 
16. Floatchamber 
17. ,Rubber ring 
18. Floatchamber plug 
19. Drilling for cold start fuel (Iocated in carb, opposite wall) 
20. Drilling for extra air through temperature compensator 
21. Drilling for extra air through id le trimming screw 
22. Inlet channel for fuel mixing through by-pass valve 
23. Oullet channel for fuel mixing through by-pass valve 
24 . Secondary throttle 
25. Primary throttle 
26. Vacuum outlet for ignition distributor 
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Fig. 2-56. Idling , worm engine 
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Fig. 2-57. Normal running, with open secondery throttle 



Fig . 2·58. 

1. Ad jus ling screw 
2. Rubber ri ng 
3. (over 
4. Nul 
5. Spri ng 
6. Dr illi ng lo unders ide 

of diap hragm 
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By-pass va lve 

7. Diaphragm 
8. Ou ll el channel fo r 

fue l/air mix ing 
9. Va lve 

10. Inl el channe l for 
fue l/a ir mixin g 

11 . Prim ary Ih rofll e 

turns and closes the inlet ·to the channel. At the sa me 

t ime as the cam d isc is opera.ted, the th rottle f lap 

opening is a lso inf luen ced in such away that turning 

the cam disc opens the throttl e th'rough the f ast id le 

stop screw (4, Fig. 2-52) and the lever, before any of 

the cal,ibra.ted holes open .the connection to the fuel 

drilling. With this arra ngement, the idling speed can 

if necessary be ra ised by the driver of the vehide 

during the wa1rming-up period of the engine. 

IDLlNG 
Wnen the engine is idling, the v O'cuum in the car

burettor suction charmber is low and ,the column bet

ween the vacuurm plu.nger and .the hridge will be small 

(see Fig. 2-56) . At thi s stage, cthe thicker section of the 

metering needle is i,n the jet and thus onlyasmall 

quantity of fuel,co l1responding to idling 'requirements, 

is sucked into the engine. The tempelrature compen

sator (Fig. 2-55) is regula-ted bya bi -metal spring (4) 

which in f. luences a valve (3) . When the engine is warm 

and the temperatu're in the carburettor ·rises, the valve 

opens and ·air is obtained in the ,carburettor venturi 

,to 'compensate for cthe increase in the fuel flow, which 

is obtained due to the aheration in the fue./'s visoosity, 

see Fig. 2-56. -F ine a,djustment of the engine idling 

speeld can be carried out with the id le trimming screw 

(2, Fig. 2-55). 

NORMAL RUNNING 
Wi,th the open ing of the throttle flap, engine indvc

tion manifol,d depression is transferred via the chan -

ne l,s in the p lunger to the sudion chamber which is 

sea led from the ma in body of the carburettor by the 

diaphragm. The pressu·re d ifference between the un

ders ide of th e air va lve, w here t here is pressure in 

th e carburettor inlet port, and the upper side of th e 

va-Ive, w here there is vacuum, ca uses the va,lve to 

lif!- from the br idge. Th is a lso li fts the tapered me

tering need le (15, Fig. 2-55), w hich is attached to the 

p lunger, out of the jet. The effective choke a,rea and 

thus a lso the f uel f low increase. See Fig. 2-57. 

As t he vacuu m in t he engine ind uction man ifo ld is 

dependent upon the eng ine speed and load, the COf

rect ·f uel f low is obta ined under 0'11 operat in g cond i

tions. 

Beca,use of the var iab le choke area between the 

bridge and thc va-Ive, the ai,r ve,locity and pressure 

drop across t he jet orif ice w ill a lways rema in approx

imate ly constant, thus ensur ing good f ue·1 atom ization 

at a ll spee,ds. 

ACCELERATION 

To provide at any po int In the th ro t~ l e ra nge a tem

porary riche r mix,ture aJ the m om ent t he thrott.le is 

sudden ly opened, a hydrau1lic ,damperis arranged 

inside the va'lve rod. The hydrau,lic d am per consist s 

of a plunger mounted on a ,rod. The plunger ope,rates 

in oil. When the throttle is suddenly opened, t he 

vacuum in the suction chamber ,increases rapidly. 

When ,the air valve (10, Fig . 2-55) <lifts, the damper 

piston (7) is f orced against its seat and oil is pre

ventedfr.om flowing past from th e upper side the 

lower side of t he damper plunger, this retarding the 

movement of the valve (10). This tempora r ily 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 approximately within a 1/4" from t he upper ed ge 

with oil which is approved as "Automatic Transmission 

Fluid, Type A". 

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 ca'rbon monoxide and hydrocarbons in the exhaust 

gases ,to an acceptable level. This is achieved mainly 

by a modified indu~ion system that enables a more 

exact and leaner mixture ratio between fuel and air 

to be used. 

How the system works is iHustrated in Fig. 2-59. 

The intake manifold is fit.ted with a secondary throttle 
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Fig. 2·59. Exhaust emission controi 
system, principle of operation 

1. Inlake manifold 
2. Exhausl manifold 
3. Secondary Ihrollle 
5. Carb urellor 
4. Primary Ihrollle 
6. Preheating chamber 

Light load (preheating) Heavy load (di rect inlel) 

(3) at each carburettor. FOIr normal driving (with low 

power output the thro#les (3) are closed thus forcing 

the mixture of fuel and air from the carburettors to a 

cen~ra l preheating chamber (6) where the intake 

charge is heated and thoroughly mixed, whereby a 

completely evaporated and homogenous mixture is 

obrtained. 

When higher output is required, thot is the primary 

throtHes (4) are opened wider, the seconda,ry throttle's 

(3) al,so open up and the mixture of fuel and air pas

ses from the earburettors directly to the cylinders 

without going through the preheating ,chamber. 

No particularly accurate synchronizing of the ear

burerttors is required since theyare linked to each 

other through the intake manifoid. 

GAS EVAPORITE CONTROL SYSTEM 
AND HOT START VALVE 
Vehicles for the USA market are fitted with a gas 

evaporite controi system which prevents fuel fumes 

from being released out into the otmosphere. Its func

tion is ou~lined in Fig. 2-60. 
Fuel fumes formed in the fuel ,tank, espe:cially during 

warm wea-the1r, are led to the expansion tank (2) and 

from there to the ven1ing filter (3) where the fumes 

are absorbed by active carbon. The expansion tank 

is loca.ted behind the protective wa,lIboard in the lugg

agecompartment, se Fig. 2-62. 
The ven1ing Wter (Fig. 2-61) islocated 'in the engine 

compO'rtment ,on the left-hand side, see Fig. 2-63. 
Fuel fumes from the floatchambe'r (9, Fig. 2-60) is led 

via the valve (4) to the venting filter when the engine 

has been switch ed on or during idling. Throttling shuts 

off the connection between the venting filter and ,the 

valve (4) so that the fumes travel via the valve to the 

air cleaner. 

When the engine is running, suction is obtained in the 

venting filter by means of the line (6) connected to 

the carburettor so that air flows through the filter. 
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The amount of air wfll vary depending upon the 

eng ine load ond is maximumduring norma,1 driving. 

Fue l fUlmes absQlrbed in the active corbon when the 

eng ine is switched off or idling are conveyed with th e 

air flow, when the latter increases, ItO the carbureiltor 

and theninto rthe engine where they ,ta·ke part in the 

combustion. 

The valve (4), which is known as the hot start valve, 

is JO be found on a,lI vehicles with twin carburettors. 

The difference between a valve use,d on a vehicle 

with or without a gas evaporite controi unit is that in 

the latter case there is no hose connected to the outlet 

(12, Fig. 2-64), and the fumes are led directly out into 

the atmospere when the eng ine is switched off or 

idling. 

The function of the hot start valve is os follows: 

During warm weather ond when .the eng'ine is warm, 

a great deal of fuel fumes develop in the floatchamber. 

These are vente,d rthrougha channel to the air oleaner 

and result in the e'ngine obtaining a sOlmewha,t /lrich

ter" fuel mixture. This makes it difficult to start the 

engine. To counteract this, ·· the hot start valve is fitted 

Fig.2·60. Gas evaporite unit with controi rod (S) at idle 

1. Fuel tank 
2. Expansion tank 
3. Venting filter 
4. Valve (hot start valve) 
5. ConIroi rod 

(connected lo throllle) 

6. Vacuum line 
(connected lo carbureltor) 

7. Air cleaner 
8. Carburettor 
9. Floatchamber 

10. Intake manifold 
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Fig. 2-61. Venling f iller 
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l . Fo01l1 p las li c filt er 
(rep lace every 40,000 km 
= 25,000 mil es) 

7. Hose con nect io n fro m 
ho l sl art va lve 

2. Plale (perforai ed) 
3. Wil'e net (ga uze) 
4. Fe l t 
5. Act ive carbon 

6. Hose co nn ect ion from 
expa nsio n con lainer 

8. Hose co nn ect io n to 
ca rb urell or 

9. W i,'e nel slock in g 

10. Perforaled pipe 
11 . Casing 

Fig. 2-62. Expansion tank 

l . Fuel filling pipe 3. Expansion tank 

2. Hoses to fuel tank 4. Hose to venting filter 

Fig. 2-63. Venting filter and hoses 

2. Braeket 

3. Venting filter 
4. Vacuum hose to front 

carburettor 
5. Hose to hof start 

valve 

6. Hot-start valve 

7. Hoses to float
chambers 
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Fig. 2·64. Hot slart volve, function , idling 

l. Th r.J ttl e lever 10. A ir cleaner housing 
2. Val ve co ntroi 12. Outlet to almosphere 
3. Screw for va lve co nIroi or venting filter 
4. Lockn ut 13. Rubber rings 
5. Controi rod 14. Piston 
6. Hot start val ve 15. Thrust spring 
7. Oullet l o air cleaner 16. Coniroi rod 
8. Hose to floatchamber 17. Rubber seal 
9. Rivet 

to the connection between the floa,tchamber and air 

cleaner by means of hoses. 

When the thro~tle is ·at idling position, the lever (1), 

Fig. 2-64). Presses against ,the valve controi (2). The 
piston (14) is thereby .jjfted ,to its upper posi,tion by.the 

Fig. 2·65. Hot stort volve, function, driving 
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Fig. 2·66. 

1. Air preheating flap 
2. Air cleaner housing, 

upper section 

Air cleaner 

3. Cleaner 
4. Air c leaner housing, 

lower section 
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contro i rod (16). The connection between the float

chamber and air cleaner is closed and fuel fumes are 

I'ed diredly out into the atmosphere through the outlet 

(12). (On vehicles f itted with an a'nti-fume dev ice, the 

fumes are led from the outlet (12) to the venti ng filter. ) 

When th e acce lerartor peda,1 is depressed (See Fig. 

2-6S), the lever (l) re leases the valve controi (2) and 

the piston (14) ,is pressed by the sp ring (l S) aga inst its 

lower position. The ourtlet (12) is shut off, the fuel fumes 

are led into the air cleaner, and when ,the engine starts 

running, funther through the carburettor and into the 

engine combu'stion chambers. 

If if is to fun ötJion propeply, it is im'portant that the 

hot start vO'lve is accu'ratelly a,djusted so that it has 

proper contact with the carburettcrr lever. 

AIR CLEANER 

The air cleaner (F ig . 2-66) functions both as a c1eaner 

for the intake air and as an intake silencer. It is fitted 

with a rep laceable paper insert. This in'sert must not 

be washed or moistened. At the recommended inter

val, 40.000 km (2S.000 miles) it should be discarded 

and replaced by a new one. 

The e'ngine is fitted with an air preheater,see Fig. 2-67. 
(Not, however, on vehicles with right-hand steering.) 

The air preheating ,device consists of a flap 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 flap housing, is inserted in the air c1eaner 

housing and regulates the f lap (4) by means of the 

flap controi (3). The warm air t aken at the exhaust 

pipe and the cold air taken at the front of the ve-
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. Temp . air 

Fig. 2·67. Air preheater 

1. Air c leaner 5. Flap housing 
2. Thermostat 6. Co ld-a ir inta ke 
3. Flap co ntro i 7. Warm-a ir intake 
4. Flap 8. Heater plate 

hicle me regiJ'la,ted by the f. lap, mixed. The tempera

ture of the mixtu,re tllen influences .the thermostat. In 

this way, the air supplied to .the carburettors is main

tooined at a comtant Itemperature (30±SO C=87±42° F). 

Th is arorangement eli im inate's the occurence of ice form

ing in the ca'rburettors. Thanks to rthis system in con

junction with the rtemperature compensa,tor, the vehicle 

can be ·driven more or less irreSlpeotive of the tempera

ture of the atmosphere. 

Fig. 268. Fuel pump 

1. Lower pump housing 10. Strainer 
2. Pin 11 . Inlet pipe 
3. Circlip 12. Plug 
4. Return spring 13 . Inlet va lve 
5. Lever 14 . Diaphragm 
6. Outlet pipe 15. Diaphragm spring 
7. Outlet valve 16. G uide 
8. Diaphragm 17. Rubber seal 
9. Cap 
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FUEL PUMP 
The fuel pump is of the diaphragm type and is driven 

by a cam on the ca'mshaft. When the rocker arm in 

the pump is pressed upwards by the cam, the dia

ph'ragm is pu ll ed downwards and fuel is drawn up 

to th e pump. When the rocker arm returns, the dia

phragm is pressed u1pwards by a spring (15, Fig. 2-68) 

and fuel is fe,d to rthe f.loatchamber in the ca-rburel1tor. 

Wh en th e leve-I in the f loatohambe,r is sufficient ly 

high, the fl oa.t va lve 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 -act ion ceases. A ,diaphragm (8) is fiflted 

in the upper section of the housing and its purpose 

is to obtain a more even flow of fuel to the Hoat

chamber. The d iaphragm compresses the air in the 

air cover (9). When the diaphragm (14) sucks fuel, 

the compressed airabove ,the diaphragm (8) ma in,ta ins 

the preswre in the line to the f loatchamber. 

REPAIR INSTRUCTIONS 

The carb urettors are speciall y set by <the manufacturer 

and f ine-a.d justed w ith a CO-meter at the factory. 

In orde'r not do d istu rb the sett i-ng of the carburettors, 

it is absolute-ly essent ia i t ha,t the following repair in

structions are accurately followed when any work is 

to be done on the carburettors. 

4 ,*n 3----J, ' ~ 
2--~ 

-::---- - - 6 
7 
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t---- --11 

Fig . 2-69. Upper se ction dismantled 

1. Spring 
2. Suction chamber cover 
3. Sealing plug 
4. Screw 
5, Hydraulic damper 
6. Washer 
7. Screw for diaphragm 
8. Washer 
9. Diaphragm 

10. Air valve 
11 . Metering needle 
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PERIODICAL CHECK 

Every 10,000 km (6,000 miles) check that ·there is oil 

in the clamper cyl inders (see, Fig. 2-71 ). 

The spindle in the piston shou ld be fi ll ed to about a 

1/4" from the upper edge with oil approved as HAuto

matic Transm ission Fluid, Type A". 
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Fig . 2-70. Floatchamber d ismantled 

1. Screw for floatchambe r 
2. Floatchamber 
3 , Gasket 
4. Rubber ring 
5. Floatchambe r plug 
6. Float 
7. Float pin 
8. Wa she r 
9. Float val ve 
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Fig. 2-71. Checking the damper oil 

l . Damper piston 
2. Oil approved as "Automati c Transm ission Fluid, Type A" 

Before any adjustment or repair to the carburettor is 

carried out, the following should be checked and, if 

necessary, remedied: 

Valve clearance, spark plugs, compression, contact 

breaker (dwe ll angle) and ignit ion 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 th e 

comtant a,iir temperature unit. (See page 2 : 38.) 

The functicm of the throttle controi and throttles 

should be checked as weil. It shou'ld be noted here 

that the engine drops its idling speed, after the eng in e 

speeld has been raised, somewha-t more slowly than 

with a carburettor without a by-pass valve. 

SETTING THE CARBURETTOR 

The best setting of the carburettor is obtained by 

using a CO-meter. 

However, the setting can be checked without the use 

of this meter, bUlt if the checking wfth e ither of these 

methods results in unsatisfactory running of the engine 

and it has been established that the fault is due to an 

"overrich" carburettor or "loo lean" fuel mi~ture, the 

carb urettor nozzle should be adjusted a special tool 

in accordance with Workshop Bulletin P-08-13. 
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Fig. 2-72. Thrott le contro i 

l . Bush 7. Ba ll joint 
2. Link rod for peda l 8. Leve r 
3. Contra l shaft 9. Lock w ire 
4. Lever 10. Stop for lever 
5. Link rod 11 . Bracket 
6. Lock n ut 

SETTING WITHOUT CO-METER 

l. Check tha t there is oi l in the damper cy linders. 

See under "Per iodica l Check". 

2. Run the eng'ine warm. The adjustment shou·ld be 

carried out wirth in about 10minutes afte'r the 

coo lant j'hermostai' has opened. (On e way of find

ing thi s out is by feeling the upper radiator hose 

at the radiator which should stalit to get warm.) 

3. Adjust the ·eng ine speed to 800 r.p.m. with the 

throttl e stop screws (2, Fig. 2-49). The speed shou ld 

be adjusted to 700 r.p.m. for a vehicle wi,th auto

matic tran'smission . (If -the engine does not r,educe 

its idling speed, see under the heading " By-pass 

valve".) 

N .B. Screw equal ly for both ca liburettors. Check 

to make sure that bolh carbure-ttors have the 

Fig . 2-73. Sett in g the controi 

A= O.l mm (0.004") 



Fig . 2-74. Fast id le 

VO LVO 
104 444 

same air valve I,ift. This ,is check ed easily by simply 

making sure that the distance visu,ally between the 

bri,dg,e ef the 'carburetter heusing and the air valve 

is the same fer both carburet,tors. A mere accurate 

syncnreniza,tien is net requ,ired. 

4. Adjust with rtheidle trimming screws 7, Fig. 2-50 
from the hasic setting, which is 2 screwed-eut turns 

ef the screw se that the best ,idling speled is 

ebtained. Screw equdly for beth carburetters. 

5. Adjust the ,Iink reds. With the ,centrO'I against its 

step en ,the manifeld bracket, rt-helink reds sheuld 

be adjusted se that there is a dearance ef abeut 

0.1 mm (0.004/1) between the lever and the primary 

threttle ~pindle flange. See Fig. 2-73. 

6. Adjust se that the valve centrO'I ef the het start 

va,lve is aga'inst the carburefiter lever with the 

valve pisten in rthe upper pesitien and the threttle 

cen.trel a,t idle. (See ,f;igs. 2-64 an.d 2-65.) 
Lubrica1"e the centact surfaae with Melykete and 

check that the engine retu-rns te idling speed af ter 

briefly revving -up several times. 

7. Setting rthe ,past id le : Pull eut the cheke contrei 

23- 25 ,mm (allmest 1/1) se thart the mark en the 

rapid idle cam cemes eppesite the centerline ef 

the rapid idle screw. See Fig . 2-74. 
Then adjust the raprd idle screw te give an engine 

speed of 1100- 1300 r.p.m. 

Fig. 2-75. Funnel for exhaust evacuation 

SETTING WITH CO-METER 
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The setting should be made at a temperature of 60-
800 F and must be made within 8 minutes after the 

coolant thermostat has opened. Warming-up should 

be done with a completely cold engine. 

When mea'surin g with a CO-meter, it ,is impol1tant th at 

the carburettor temperature is the cerrect e ne. When 

the engine is idling, th e fleatchambe,r is expesed te 

heat radiaf1ien f rem the exhaust manifold whi,le the 

flew efceld fu,el threugh rthe fleatchamber is sma,l!. 

The resultant rise in temperafure ,causes an increase in 

the fuel How threugh the jet due te ,the alternartion in 

the visc'Osity and the increase in rthe CO-value. Ra'cing 

the engine speed ceels :the ca'rburettor te a cel1tain 

extent due te the ~tep up ,in the fuel Hew. The tempe

rat ure can be checked te make sure that it is net 

excessive by feeling the fleakhamber with the hand. 

It sheuld "feel celd", that ,is, it mereer ,less sheuld net 

exceed reom temperature. 

In erder te be certain ,that the measu'red CO-value is 

corred, measuring should be carried out within the 

time period mentioned above. 

There are a number ef different types ,ef CO-meters 

ava ilable which fundien with acceptable accuracy. 

The instructiens en their use accompany each meter. 

Nete tha,t when cennecting the hese fer evacuating 

the exhaust gases, the hese must not be placed se 

that the exhau's.f gases are cempletely evacuated from 

the CO-merter cennection te the exhaust manifeid. 

A funnel, see Fig. 2-75 ceulld suitably be used here. 

With the funnel install ed, the suctien at .the cennec

tien weul,d net be se g'reat as {te upset the measuring 

bu,t sufficient ,te suck up the exhaust gases se that 

they de net fill the werkshop. 

When doing any measuring with rt-h e- CO-merter, it is 

impertant rthat the exhaust pipeand sil'encer are In 

goed conditien, tha,t is, they de netleak. 
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Fig. 2-76. Cold-start device 
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1. Check that there is oil in the damper cylinders. 

See under "Periodical Check". 

2. Connect a tachometer and run the e ngine warm 

at 1500 r.p.m. until the coolant thermostat opens. 

(One way of finding this out is by feeling the upper 

rad iator hose at the radiator which should start to 

get warm .) 

3. Adju·st the engine speed to 800 r.p.m. with the 

thrott le stop screws (2, Fig. 2-49). The speed should 

be adjusted to 700 r.p.m . for a vehicle with auto

maNc transmission. (If the eng·ine does not reduce 

its idling speed, see under "By-pass va lve".) 

N.B. Screw equaHy for hoth carburettors. Check 

thot both carburettors have the same air valve 

lift. This is easily checked by measuring with the 

eye the distance between the carburettor house 

bridge and rthe ai,r valve. The di's·tance shou ld be 

the same for both carburettors. More accurate 

synchronization is not required. 

4. Con nect a CO-meter and check that the CO-con

tent is within the limits 2.5-3.5 %. With the help 

of the idle trimming screws (7, Fig. 2-50) the CO

content can be adjusted within smaU deviations. 

(If the CO-content is too high, check ~irst the tem

perature compensator, see under "Temperature 

Compensator".) 

5. Adjust ,the link rods. With the controi against its 

stop on the mani·fald bracket, the link rods shou ld 

be adjus·ted so that there is a c1earance of about 

0.1 mm (0.004") between th·e lever and the flange 

of the primary throttle sp.indle. See Fig. 2-73. 

6. Adjust so tha,t the valve controi ·of ·the hot-start 

valve ·is against the ca·rburettor lever with the 

valve pistonin the upper position and the throttle 

contral at idlet. (See Figs. 2-64 and 2-65). 

Lubricate the contact surface with Mo'lykote and 
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Fig. 2-77. Temperature compensator 

l . Rubber seal 7. Screw for cover 
2. Rubber seal 8. Cross-slotted screw 
3. Valve 9. Adjust nut 
4. Bi-metal spring 10. Housing 
5. Cover 11 . Marking 
6. Screw for temperature 

compensator 
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check that the eng in e returns to idling spee,d after 

briefly revving-up severa l times. 

7. Setting the fast idle: Pull out the choke contro i 

23-25 mm (almost 1") so ,that the mark o n the 

rapid idle cam comes opposite the centerline of 

the rapid idle sorew. See Fig. 2-74. 

Then adjust the rapididle sCl'ew to give an e n

gine speed of 1100- 1300 r. p.m. 

FAULTY CARBURETTOR FUNCTION 

1. Check to make sure that the reason for the fault 

in the hmction is not due to wrong damper oil or 

oi'l ,leve l, impu.rities in the f10akhamber or a faulty 

float va,lve and f loa,t. See the rrespective headings. 

2. Remove the air c1eaner and che,ck tha·t the suction 

valve('s) operate easily 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.Jseal 

after fitting. 

N.B. If the mef.ering needle mU'st be released or 

moved, it shoul,d be adjusted, see under the head

ing "Replacing the metering needle". A CO-meter 

is recommended for this purpose. 

Temperature compensator 

3. Shou,ld there be a powerful drop in the idling 

speed during idling for a lengthy period, especi

ally when the weather is warm, check the function 

of the temperature compensator by removing the 
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Fig . 2·78. By-pass va lve 
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1. Gaskel 7. Screw for cover 
2. Housing 8. Cover 
3. Gaskel 9. Rubber r in g 
4. Diap hragm 10 . Ad ju sl ing screw 
5. Gaskel 11. Spr i ng 
6. Sc rew for by-pass va lve 

pinstic cover and pressing -in the valve (3, Fig . 

2-27). Th is shou,ld move under very light pressure 

and re turn to its position w~thout jamming. Th is 

appHes at a temperature above 80° F. The valve 

sta'rts open ing at 70°-77° F. 

P.res-singthe vallve inwa-rds deteriorate's the quallity 

of t he idl e. If .the valve has a tendency to be stiff 

in operation or if the compensator is incorrectly 

ad justed, the laltter shoul,d be rep laced complete. 

See under "Replaoing the temperature compen

sator". 

For adjusting slacken one of the cross-s lotted 

screws (8), for the bi-metnl sp ring and center the 

valve so that ilrs function wtll be as above. If 

necessary aodjust as follows: 

A 70-77° F the va·lve should just start to open. In 

other wo rds, the valve should be loose in its sea t 

at this tempeorature. 

When checking the setting, remove the tempera

ture compensator from the carburett-or and store 

it at a temperature of 70-77° F until it has reached 

this tempemture. Adjust with the nut (9) for the 

bi-metal spring. 

By-pass valve (front carburettor) 

4. With faulty function of the bY-lpas·s vall ve, or if ,the 

engine does not reduce speed at .j.dle (hrst check 

that ,the throttle controi is correctly adjusted) or 

if ,the valve does not open, then adjust as follows: 

A Engine does not reduce speed at idle: 

Turn the adjusting screw (S, Fig. 2-S0 to the left 

until rthe engine reduces idling speed. 

Check the funct ion by running the engine briefly 

up to about 2000 'r.p,m. The eng ine shou ld then 

return to idling speed. (Note that t he eng ine will 

re turn to ,idle som ewhat slower than is t he case 

with a carburettor withoult a by-pa'ss valve.) When 

conect funation ,is obta ined (that is, even the 

fundion according to B), turn the screw a further 

1/2 turn to <the ·Ieft. 

B The valve does no~- open: 

Norma lly the a ir va lve of the front carburettor 

should go down .to the bridge a little arter that 

of -the rear ca,rburettor on racing the engine speed. 

Turn the adjusting screw to the right untj.l normal 

funct ion is obtained. If this not possible, replace 

the ,by ~pass va lve complef.e, see under "Replacing 

the by-pass valve". 

N.B. When ad justing, do not press the adjusting 

screw inwards since .the rubber ,ring (9, Fig. 2-78) 

seal ing between the screw and cover can drop out 

of posi'tion. Check for air leakag·e by e.g. placing 

a f inger over the rubber r ing hol'e . 

REMOVING THE CARBURETTORS 

Remove the va,lve controi for the hot-start valve and 

the air cleaner, Remove rthe link rod ba ll joints from 

,the carburettors. T ak'e off the fuel hoses, vacuum hose 

and choke wire. 

Remove ,the nuts for the carburettors and take off the 

cdrburettors, Remove the profeation p lates and 

gaskets, Mask over t he intake holes with tape. 

FITTING THE CARBURETTORS 

Clean thegasket surface. Fit the tprotection plates, 

new gaskets and then the carburet:tors. Conn'ed rthe 

ball jo ints, fuel hoses, vacuum hose and choke wire. 

Make sure that the choke ,controi on the dashboard 

is pushed in . Then secu-re th e pul·1 wire in the alamping 

screw of the rap id idle cam. A~terthis dip on the 

outer sleeve of the pull wire. 

Fit the air cl eaner and conned the hose for the 

crankcase ventila,ti·on. Fit the valve aontrol for the 

hot-start valve. Adjust the carbu,remtors, see under 

"Sertting the carburettors". 

Checking the secondary throttles 

Check to make sure <that the secondary throt,t.les are 

centered and 'can be turned without jamming. Check 

<the location ("A", Fig. 2-79 of levers. W ,hen the se

condary throttle is dosed, the distanoe "A" between 

the leve,r pin and the 'int ake manifold flange should 

be .7-4,3 mm (0.11-0.17"). 
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Fig. 2-79. ThroHle position 

Thrott le position Fully open throffle 
at low o ut put 

l. Primary throffle 2. Valve 3. Secondary throff le 
"A"=2.7- 4.3 mm (.11-.17") 

CLEAN ING THE FLOATCHAMBER 

The f loatchamber is removed by unscrewingthe f1 oat

chambe r plug (S, Fig. 2-70 and the scre ws (1). Glean 

the gasket surfaoe and titt a new rubbe r ring (4). Fit 

the floartchamber w ith a newgasket. 

FLOAT LEVEL 

Beforechecking the float level, remove the carburet

tor, invert it and ta,ke oud' the f1.oarkhamber. 

The Hoat ,1S removed by ca,refu'Uy breakling rthe f10at 

spindle from the bliidge. The floart is firtted with the 

sloping side fO'cing away from the cairburettor hous

ing. 

Art ,the ,corred Hoat .Ievel, the top poinrt on the float 

should lie 15-17 mm (.59-.67") and the rear edge 

9-13 mm (.35-.51") above the sealing surface (see 

Fig. 2-80). If the level is incorrect, adjust by bending 

the tag at the f10at valve. 

N.B. Do not bend the arm between t.he f1oa,t and the 

pin. 
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Fig. 2-80. Float level 

A= 9-13 mm (.35- .51") 
B =15-17 mm (.59-.67") 

Yö!MP 

Fig. 2-81. Diaphragm in a ir valve 

REPLACING THE DIAPHRAGM 

l. Screw out the ·damper p iston. Make line-up marks 

on the suct ion chamber cover and carburettor 

housing. Remove the 'sea l p lug, re lease the 'Screws 

and rtake off the sucti'on chamber cover. Remove 

the spring. 

2. Pull up the air va,lve wi·th diaphragm. Re move the 

diaphragm by unscrewing the four sarews. Clean 

the air valve. 

N.B. Observe due care that the metering needle 
is not bent or moved from its position. 

3. Fi,t the new dia'phragm, see Fig. 2-81. The rubber 

regi·ster shoul,d fit into the valve groove. 

4. Move the air valve down and fit in the rubber 

register as shown in Fig. 2-82. Fit the cover and 

fil·1 w~th damper oil. 

5. Plug-'seal the suction chamber ·Gover. 

Fig. 2-82. Diaphragm in carburettor housing 



REPLACING THE BY-PASS VALVE 

The by-pass va,lve is replaced complete. The va lve is 

removed from the ,carburettor by screw ing out the 

t hree screws (6, Fig. 2-78). Clean the gasket sudace 

and fit th e new va,lve with gask'et (l) . Carry ou,t a 

function test. Note that the by-pass va,lve is marked 

y on the cover. 

REPLACING THE TEMPERATURE COMPENSATOR 

The temperoture comrpensator is replace:d complete. 

It is removed from th,e carbure#or by unsorewing t>he 

screws (6, Fig. 2-77). Take out the old seal (l ) from the 

carburettor and fit a new one. Pla'ce a new se,a'l (2) on 

the temperoture compensator and fit the compensator. 

The temperarure compensator is ma.rked 1160" (see 11, 

Fig. 2-77). 

REPLACING THE METE RI NG NEEDLE 

Af ter replacing the metering needle, the fo llowing 

check with a CO-meter is recommended. 

l . Remove the air va,lve from the ca rbure#or ond 

dean it. 

2. Remove the needle by unscrewing Jthe ,lock screw 

and pull the needle out with the spring suspen

sion. 

3. Before fitting the new needle, check that the 

needle designati,on is BlAM. 

The designaltion is punched on the needle and can 

be re,ad by pu'I,ling the needle out of the spring 

suspension for lenough to reveail the designation. 

4. Fit Ifhe needle wi,th the spring suspension so that 

the flat surface faces rthe lock :sorew. The needle 

sho Ulld inofine from the hol,es in the a'ir valve, i.e. 

in towards the air c1eaner flange. 

The needrle shoulld be ,inserted so far that the 

plastic washer lies f,lush with the valve, see Fig. 

2-83. Tight,en the lock ,sorew. 

5. Fii.t the air valve in the carburettor. Plug-seal tthe 

suction chamber cover. 

DAMPER DEVICE 

If the engine does not reaet properly during accelerat

ion, the reas on may be a faul.ty clearance on the 

damrper plunger, the axial c1earance ,of which (see A, 

Fig. 2-84 should be 1.1-1 .9 mm (0.04"-0.07") early 

prod. 0.05-1.1 (0.02"-0.04"). The diameter on the 

plunger should be 9.32-9.35 mm (.36-.37"). 

\&~hW 

Fig. 2-83. Fitting the metering needle 

W ,ith any fault in the dampe'r p lunger change i,t com

plete. 

If ,the damper device ,is to function ,correct ly, then the 

level of the damper o il must be correct (see Fig. 2-71 ). 

The interva,1 prescribed for the pef1iodical check is 

10.000 km (6.000 milles). 

ADJUSTING THE ACCELERATOR PEDAL 

The leng,th of the I'ong, ve'rtica'l ,Iink for the pedal is 

adapted so that there is a dearance of 1 mm (0.039") 

between the throttle lev,er lug and the fuN throttle 

stop on ,the ca,rburettors, when the arocelera:tor peda,1 

is fu,I,ly depf1essed. With a fully depressed pedal, the 

force of the driVler"s foot is taken urp by the toe-plate 

without limposing unneces'sary loa1ding on the throt,tle 

controI. 
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Fig. 2-84. Damper plunger clearance 

2: 37 



2 3 456 

Fig . 2-85. Consta nt a ir temperature device flop 

1. The rmostat 5. Flap 
2. Lock 6. Hot a ir intake 
3. Air cleaner co nn ect ion 7. Co ld air inla ke 
4. Flap co nI ro i 

FLAP HOUSING FOR CONSTANT AIR 
TEMPERATURE OEVICE 

7 
VOLVO 
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If the flap (5, Fig . 2-85) doe's not open, th ere will be 

too high a temperoture for the intake air and this 

wiH have a negative effect on the eng ine. 

The flap shou1ld be clo~ed for cold air at a tempera

ture of 70-77° F and for warm air at 95- 105° F. If 

correot function is notobtO'ine,d, replace the flap 

hous'ing with the thermostat complete. 

The flaplocation can be checked wi.th the flap hous

ing fitted in position. A small tab on the flap spindle 

projeots from both sides of the housing (see 3, Fig . 

2-119). The 10n9'itudina'l pin for these tabs coincide 

with -that of the spindle and rturns parailei with the 

spindie . In other words, ,the location of the flap can 

be seen at different temperatures by compa,ring the 

angle of a tab in rela,tion to the stops outside the 

housing. 

The thermostat can he checked in lukewarm wate,r. 

The flap should be closed for cold air at 70- 800 F 

and closed for hot air at 95-105° F. If correct func

tion is not obtained, change :the flap housing with 

thermostat complete. 

When fitting the flap housing, observe tha.t the ther

mostat is 'Iocated in the centre of the air flow and the 

tightening screw for the hose clamp is on the upper 

side of the flap housing. 

AIR CLEANER 

The inseTt shoul,d be ,replaced with a new one every 

40,000 km (25,000 miles), if the vehiole is driven in 

areas with modelrate air pollution. With drivi'llg in 

very dust y areas, replacement may have to be done 

more often . 
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Fig. 2-86. Checki ng the flop function 

1. Co ld-air intake 
2. Flap spind le 
3. Tab 
4. Flap 
5. Stop for mark in g flap position at temp. below 58-77° F 
6. Stop for markr in g flap pos ition at temp . above 95--104° 
7. Hol a ir inlake 

N/i cleanin g -of any type should be carr ied out bet

we,en the replacements. The insert on no cond ition 

must be morstelned or oi,led. 

Increased fuel consumption is a sign of a blocked air 

cleaner. 

FUEL PUMP 

Cleaning the strainer 
When cleaning the ,fu'el strainer, unscrew the plug 

(12, Fig. 2-68). 

Checking condition of fuel pump 
Before re moving the fuel pump, check ,its condition 

with a fuel pressu're gauge. Connect a pressure gauge 

and run the engine until the pressure no longer rises. 

Stop the engine, ohed< the pressu'r'e and aompare with 

the values given in "Specifications". Check also the 

pressure drop after the engine has stopped. If the 

pressure drops, this is a sign that the valves leak or 

aleaking float va'lve. 

Removing 
Disconnect the connections for the fuel lines and screw 

off the pump. 

Dismantling 
l. Screw out the plug (3, Fig. 2-87) with st'miner. 
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Fig. 2-87. Fuel pump, dismantled 

l. U pper pump housi ng 10. Rubber seal 
2. Sealing washer 11. Lower pump housing 
3. Plug with strainer 12. Lever pin 
4. Inl et va lve 13. Circlip 
5. Stop arm 14. Lever 
6. Screw 15. Spring retain er 
7. Diaphragm 16. Return spring 
8. Spring 17. Screw 
9. Spring guide 
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14 
13 

12 

2. Make line-up marks on the upper section and 

lower section. Screw loose the upper part from 

the lower part. 

3. Remove a circl ip (13) f.rom the lever pin 12). Press 

out the pin. Pull out the leve'r (14) and the spring 

(16). 

4. Remove the diaphragm with spning (8), guide (9) 

and rubber sea,1 (10). Prise the rubber sealover 

the nylon washer and then remove the spring. 

5. Sorew loose the underside from the upper section, 

remove the stop arm and the inlet valve (4). The 

outlet valve cannot be removed. 

Inspecting 
Che,ck the di,aphragm and gasket for leakage and 

the moving parts for wear. Replace damaged or worn 

parts. 

YSSY? 
Fig. 2·88. Location of inlet valve 

Assembling 
l. Fit the inl et va'lve, see Fig. 2-88, and the stop arm. 

Tighten the screw, but only sufficiently so that the 

spring lies weil aga,inst the pump body. 

2. Fit the spring (8) and guide (9). Prise on the rubber 

seal (1 0 with the flange facing inwards towards 

t,he guide. 

3. Fit the diaphragm unit in the upper section of 

the pump. Press downwards so that the rubber 

s·eal comes into its correct position. 

4. Press down the diaphragm, move in the lever (14) 

make sure that it locates correctly in re,lation to 

the diaphragm rod. Fit the pin (12), circlip (13), 

spring reta iner 15) and spri ng (16). 

5. Fit the upper seotion observing the line-up marks 

and secure it. 

6. Fit the strainer and plug. 

Test the pump. When installing, make sure that the 

lever locates ·correctly above ,its 'cam. 

VENTING FILTER 

The foam plastic filter (1, Fig. 2-61) should be changed 

every 40,000 km (25,000 miles). This is don e by slacken

ing the bracket screws, lifting up the venting filter 

and drawing out the foam plastic filter. Fitting is in 

reverse order. 
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COOLING SYSTEM 

4 

5 

6 

7 ------.;=~ 
8----r--i--t 

9 -----,/---+f1.if+r:r+:-n~~ 

10 

11 

12 

1. Washers 
2. Boll 
3.0il 
4. Seals 
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Fig. 2-90. Fan coupling 

5. Washer 
6. Flange, water pump 
7. Cenler boll 
8. Hub 

DESCRI PTION 

Fig. 2-89. Sealed cooling system 

9. Friction material 
10. Rubber ring 
11. Casi ng 
12. Fan blade 

GENERAL 
The engine is water-icooled and the cooling system is 

of the sealed type, see Fig. 2-82. A fan cover mounted 

on Ithe radia,t'0r improves the Gooling function of the 

fan. The fan is speed ~regulated, a so-called slip

coupl·ing type (see Fig. 2-76). The funofJion of which 

is to ensure tha,t the fan hlades do not exceed a 

certain speed even if the engine speed is exceeded. 

See Fig. 2-96. The five fan blades are mounted asym

mertricalrly to keeip down the noise level. The fan 

coupl1ing cons·ists of the cO'sing (11, Fig. 2-90) in which 

the plastic fan hlades (12) are secure:d with the bolt 

(2). The calsing (11) has two halves whkh, however, 

cannort be ,separated for repairs, the fan coupling then 

being replaced complete. The hub (8) has a light fit on 

the walter pump flan9'e (6) and is locked by means 

of the center bolt (7). The hub is provided with a slip 

dis'c of friction materiarl (9) surrounrded by oil. During 

idling and atlow speleds, the slipping is insignificant, 

so that the fan provides an air current for satis

fadory cooling. When the in going speed (that of the 

water pump) exceeds abou·t 2600 r.p.m., the slipping 



Fig. 2-91. Water pump 

1. Ho usin g 
2. Impe ll er 
3. Sea l rin g 
4. Fla nge 

5. Lock sprin g 
6. Shaft w ith ba ll bearings 

(integra l uni t) 
7. W ear r in g 

2 

mereases (see Fig. 2-96). W,ith th is arrangement, the 

fan speJed sho ul d never exce,ed about 3000-3500 r.p.m. 

The fa n no ise outp ut would then be ,Iow compared 

wirth a fan which ru·ns a t th e sam e high speeds as the 

water pump. Compared with this lartf'er type of fa n, 

the output loss wHI be less fo r the s li p-coup ling type 

fan . 

O n vehicl e s for U,S.A. a fi xed fa n is fitted with blades 

which straighten out ot higher speeds. This fan nas 

a particular,ly good cooling effekt at low speeds. 

A centrifugal pump, Fig. 2-91, takes care ' of the 

coolant ~iJrctJ.lation and a twin operating thermostat 

provides rapid waming up of the eng·ine and con

tributes to the engine maintaining the most suitable 

t'emperature under al,1 operating conditions. 

In order to achieve the desired effect with the sea le d 

cooling system, it must be wel,1 fined and not leak. 

As coolant, a mixture consisting of 50 % ethyl,ene 

glycol and 50 % water is used all yeaJr round. This 

mixture provides protection against frost down to 

minus 35° C (minus 32° F) and should be changed 

every other year, on which occasion the engine, radia

tor and expansion tank shou,l,d be flushed with clean 

water. 

If Volvo anti-frost for cars is used (it is red in colour), 

it should not be mixed with othe'r types of -anti-frost. 

COOLlNG SYSTEM INNER CIRCUIT 
(BY-PASS) 
The aooling system consists of two circuits, an inner 

and an outer one. When ,the engine is warming up 

and in very cold weather when large quantities of 

Fig. 2-92. Coola nt fl ow, thermostat closed 

1. To radiator 5. Distributing pipe 
2. Thermostat 6. Wate r pump 
3. Cylinde r head 7. From radiator 
4. By-pass pipe 

hent are required for warming up the inside of the 

ca'r, the coolanrt circula·tes almost exclusive·ly through 

th'e inner circuit (the by-pass) . This circuit covers the 

engine and ear heater. The thermostat is closed, that 

is, the outlet to the radiator is shut off. The coolant 

passes through the thermostat by~pass to the distribut

ing pipe (5, Fig. 2-92) in the cylinder head. This resul,ts 

in a uniform cool,ing of the warmeSlt parts in the 

cylinderhead. Even the parts around the spa,rking 

plugs are also cold and thereby maintained at a 

con'Sfant temperature. The coolant surrounding the cy

linder wa,IIs is circulated by means of thermo-syphon 

action. 

COOLANT SYSTEM OUTER CIRCUIT 
When the coolant in the inner circuit reaches a suit

abel temperature for the engine, the thermostat be

gins to open during which t ime the by-pass between 

the thermostat housing and the pump is graduaHy 

closed, see Fig. 2-93. 
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Fig. 2-93. Coolont flow, thermostat open 

Concerning numbers above, see previous figur e 
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(oolant f lows from the engine into the upper part 

of the rad iator, is cooled and t hen sucked by the 

pump out from the low er pa;rt of the rad iator from 

where i·t is conveyed into th e engin e through the 

d istributink pipe. 

An air cush ion f.orms in the upper part of ,the ex

pansion tank and perm its the ,coolant to expand 

without involving any loss of coo lant so that there is 

a,ir suotion at r.ed uced temperature and volume. This 

arrangemenif ensures that the coo,ling system is al 

ways fil l,ed with 'ooolant, th-us minimizing t.he risk of 

cOf1ros ion. When the cooling system is be,ing topped 

up, it will probably be diffi·cuH to prevent air from 

entering this system. The air, however, is subsequently 

separat·ed and forced out into the expansion tank 

where it is replaced by coolant from this tank. It is, 

therefof1e, import.ant to check the coolant level after 

the system has been emptied and f ill ed with new 

cool·ant. 

The expansion tank cap is provided with a va lve 

which open when the pressure in the system goes up 

to .7 a:tmosphe6c gaug,e. There is a lso a va·lve which 

opens when there is apartial vacuum in the system 

and admits a ir into the expansion tank. 

REPAI R I NSTRUCTIONS 

TOPPING UP WITH COOLANT 
Topping up wi,th coolant, consisting of 50 % glycol 

and 50 % water (all year round) .is done in the ex

pansion tank, when the lev·el has fallen to the "Min" 

ma1rk. 

N .B. Never top up with water only. 

DRAINING THE COOLlNG SYSTEM 
To dra,n rthe coo·ling system, open a cock on the en

g'ine and remove thelower radiator hose. The expan

sion tank ,is lemptied by first taking :i,t off its mounting 

anld holding it ot a sufficient height tha,t the coolont 

runs into the radiator. Another way to empty the 

tank is by Iturning it upside down. 
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FILLlNG EMPTY SYSTEM WITH COOLANT 
Before fi.Hing, flu'sh the cooling system with clean 

water. When filling with coo lant, through the filler 

op,ening on top of \the radtatof, the heater c.onkol 

should be set aif max. heat. Fil,1 the radiator to the 

top and fi,t Ithecap. FiH also the expansion tank to 

the "Max" mark or to max. 30 mm (1/8/1) above Ithis 

marie Run the engine f.or sevelral minu!es at different 

speeds. If necessary, top up with more coolant and 

then fit .the expansi'on ,tank cap. After driving for a 

short .time, check the coolant leve·1 and top up with 

more cool·ant since it takes some time before the 

system is cOlmpl,etely devo'i·d of a,ir. 



Fig. 2-94. Expa nsion tank 

COOLlNG SYSTEM LEAKAGE CHECK 
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The coaling sys tem is checked for leakage as fo,ltlows: 

Remove the expansion tank cap and make sure that 

the fiHing hole and sealing surface are clean. Connect 

a cool in g sY'~tem pressure te~~er to the fi lli ng hole 

according to the ,instructions of the manufadurer. 

Make su'r,e that t he rubbe'r bush (if one is fitted) faces 

corredly. Carefully pump up t he pressure to .7 kg/cm2 

(10 Ib/sq.in.). Observe the pressure tester gauge. 

The pressu're mu'~ not drop nOlf: iceably during 30 

seconds. Ifit doe's, examine and remedy the leakage. 

Connect the ppessure tester gauge to i he radiator, 

whe n ohecking the cap-v'alve andsealing surface. 

THERMOSTAT 
After being removed, the thermo~at can be tested in 

avessel ,conttaining heated water. The thermostat 

shouldopen and dase according to the values given 

in "Specifications". A faulty t hermostai should be 

discmded. Use a new gasket when fitting the ther

mosta,t. 

REPLACING THE RADIATOR 
l . Remove the radiator cap and drain the system 

of coolant by disconneoting the lower radiator 

hose . 

2. Remov,e ,the expans ion tank with hose and empty 

out the Goolant. Remove the upper radiator hose. 

3. Remove the bolts for the radiator and fan casing. 

L'ift off the radia,tor. 

4. P,lace the radiator ,in position and fighten the bolts 

for the radiator and fan casing. 

5. Fit the radiator hoses as weil as the expans ion 

tank with hose. 

Fig. 2-95. Fan belt tension 

F= 1-9 kg (1 5-~O Ib,) A= 10 mm (approx, 3/8") 

6. Fi.JI with coo lant, see under "Fillingempty system 

with coolant". Start the eng,ine and check for 

leakage. 

REPLACING THE WATER PUMP 
Remove the radia,tor according to t he instructions 

given under "Replac ing the radiator" and screw off 

the water p ump. Clean the sea ling 'surfacesand refit 

tf':e pump with new gasket. Make sure when fitting 

that the sealing rings on the upper side of the pump 

locate oOIf're.ct ly. Also press the pump upwa!l1ds against 

the cylinder head e~tension under the bo l,ting, so that 

the sealing between the pump and cylinde1r head will 

be satisf.actory. Ma,ke sure that the seaHng rings at 

the water pipes a,re not damaged and press in ,the 

pipes thoroughly when ottach ing . 

TENSIONING THE PULLEY BELT 

The pulltey belt is tensioning so that itt can be deflected 

10 mm (3/8") witth a fOl1ce of 7-9 1/2 (15- 20 'Ih.) 

applied to the belt between the water pump pu,Hey and 

altemator pulley. Fig. 2-95. 

The amount of force app,l,i,ed will depend on the 

location of the boli in .the oblang sloi in the ten

s ioner. With the bolt a't the end of the slot (long 

belt), the force applied should be 7 kg (1 5 Ib.) and 

with the bolt at the beginning of ,the siat (short belt), 

a f.orce of 9 kg {20 Ib.) shoul.d be applie,d. If the 

bolt i's loca.ted ,anywhere beiwe,en these 'ext,remes, the 

force appl,ied should be proportionally within the two 

limits given. 

N.B. The al,temator must not be obliquely loaded. 

If an i'ron lever is used for adjusting, it should be 

placed between the eng'ine and the front alternator 

end. 

Note tha,t if the lower alternattor bo,1if i's not slackened 
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when a'djusting, there will be heavy stresses on the 

drive end bearing shiel,d. 

On f itting a new beH, f ina l tensioning shou ld be 

car'ried out after driving for about 10minuItes. This 

will ensure a longer lifertime for the pul,ley belt. 

FAN COUPLlNG 

The fan coup ling f unction ca n be checked with a 

stroboscope w it h variab le b li nkin g freq uency. Make 

a ma rk o n the fan a nd onethe wa ter pump pu ll'ey. 

Find out the speed re,lat ion'ship between fan and p ull ey 

by means of rt he stroboscape. The fan speed shou ld 

follow the speed of the water pump accord ing to the 

curve given in Fig. 2-96. 
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1. Va lve guide 
2. Valve spring 
3. Air preheating flop 
4. Va lve guide seal 
5. Valve collel 
6. Intake valve 
7. By-pass valve 
8. Temperature compensato r 
9. Exhau st valve 

10. Seconda ry thrott le 
11. Front corburettor 
12. Air cleaner 
13. Manifold pipe 
14. Brocket 
15. Hose for fresh air supply 
16. Nipple 
17. Fuel hose 
Hl . Carburettor controi 
19. Flame protector 
20. Reor corburettor 
21. Cylinder head gasket 
22. Hose for cronkease gases 
23. Vacuum hose for ignition 

distributor 
24. Rocker orm shaft 
25. Spring 
26. Adjusting aevice 
?7. Rocker orm 
28. Bearing brocket 
29. Thrust rod 
30. Cable terminal 
31. Rubber seal 
32. Rubber seal 
33. Choke wire 
34. Vacuum hose for negative 

vacuum adjustment 
35. Rocker orm casing 
36. Ignition cable to ignition coil 
37. Cylinder head -
3'3. Distributor 
39. Oil dipstick 
40. Vacuum governor 
41. Valve lappet 
42. Retainer 
43. Cylinder block 

44. Gea r wheel 
45. Bush 
~6 . Rubber lip seal 
47. Flywheel 
48. Sealing flonge 
49. Main bearing bol t 
50. Delive ry pipe 
51. Cover pla te 
52. Oil pump 
53. Sump 
54. Cap 
55. Connecting rod 
56. Splash plate 
57. Main bearing 
58. Bush 
59. Gudgeon pin 
60. Circlip 
61. Cam shaft 
62. Piston 
63. Piston rings 
64. Crankshaft 
65. Thrust wosher 
66 . Spacer ring 
67. Cam shaft gear 
68. Nut 
69. Seal 
70. Crankshaft gea{ 
71 . Rubber lip seal 
72 . Polygon hub 
73. Wosher 
74. Pulley 
76. Flywheel domper 
77. Fan belt 
78. Coolont pipe 
79. Fon blade 
80. Pulley 
81. Flonge 
82. Wosher 
83. Centre bolt 
84. Fon coupling 
85. Water pump 
86. Alternotor 
87. Tensioner 
88. Water distribution pipe 
89. Thermostat 

Illustration 2 A. B 30 A Engine 
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GROUP 30 

GENERAL 
The e lectrica l system is designed for a volta ge of 

12 V. The equ ipment can be divided up into the fo l

lowin g main parts : Battery, a ltemator and vol tage 

reg ul ator, starter motor, igni,tion system, lighting, re

ma ining e lectrica l standard eq ui pment and instruments. 

GROUP 31 

BATTE RY 
DESCRI PTION 

The batte ry, Fig. 3-1, is pla ced on a shelf to the right 

of the radiator. The battery is a 12 V lead batte ry 

wi th a ca pacity of 60 Ah and with the negative po le 

stud grounded. 

REPAIR INSTRUCTIONS 

REMOVING 

1. Remove the cable terminals from the ba1ttery 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. 

FITTING 

1. Place. the battery in position. 

2. Fit the securing bar a nd secure the battery. 

3. Tighten the cable terminals on to the terminal 

studs. Coat the cable terminals a nd ,terminal studs 

wi th vaselin e. 

SERVICING 

In order for the battery to function satisfactorily, the 

acid must b.3 maintained at the prescribed leve/. 

Make sure that the level is about 5 mm (3/16') above 

the plates. If the level is too low, fill up with distilled 
water as necessary. Ensure 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. Exp loded view of alternator 

1. Brush holder 
2. Insulation diodes with holder 
3. Slip ring end shield 
4. Rectifier (silicon diodes) 

The alternator is a three-phase, delta-connected alter

nator unit which is located 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 rectifierconsists of six silicon diodes. 

B+ D- D F_I . -;- ._~ 

I 

+ I 

I . 4 . 

I I 
L. ___ 4 . _._.~ 

Fig. 3-3. Alternator inner circuit 

VO LVO 
104 374 

1. Stator 4. Rectifier dioc;les 
2. Rotor (field winding) 5. Insulation diodes 
3. Slip ring and brush holder 

3:2 

5. Stator 
6. Rotor 
7. Drive end shield 
8. Fan 

The alternator 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 15000 r.p.m. 

The insulation diodes (2, Fig. 3-2), which are placed on 

the outside of the alternator, have ,two functions: They 

prevent the battery from discharging through the regu

lator and allternator 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, Alternator output curve 
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REPAI R I NSTRUCTIONS 

SPECIAL INSTRUCTIONS FOR 
WORK ON ALTERNATOR 
EQUIPMENT 

l. Whe~ replacing or fitting the battery, make sure 

~hat the new battery is connected with the correet 

polarity. 

2. Never run the alternator 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 vehide, the nega,tive battery lead 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 c.onneot it in paralIeI. 

7. When carrying out any electric welding on the 

vehide disconnect the neg.ative battery lead as 

weil as aH the altemator leods. The welding unit 

shouJld nlways be conne'Gted as ne·ar as possible 

to where the welding is to be canried out. 

REMOVING THE ALTERNATOR 

l. Disconneet ~he negative lead to the battery. 

2. Disconnect ~he leads to the alternat'Or. 

3. Remove the bolt for the tensioning iron. 

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. Alternator fitted 
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DISMANTLING THE ALTERNATOR 

l. Release ,the two screws holding th e 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 

~he corresponding on the other srde 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 the 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. 

N.B. The screwdrive rs may not be inserted 

deeper tha n 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 shart 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. Removing the insulation diodes 
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Fig . 3-7. Disma ntling the a lterna to r 

CHECKING THE DISMANTLED 
ALTERNATOR 
STATOR 
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Check the stO'tor for any short-circuiting. If one or 

several of the coils are burnt, there must be a short

circuit in the stator. Connect a test ·Iamp (12 V. 2-5 W) 

between the stator plates and a terminal on the stator, 

see Fig. 3-9. 

If t.he lam p lir,hts, the isolation between ;the stator 

winding and the sta,tor plates must be burnt out, in 

which case the startoT should be r,eplaced. 

N.B. 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 diodes with a diode tester, see Fig . 3-10. 
If any of the rect.ifier diodesis raul;ty, the entire 

diode holder (with three diodes) must be replaced. 

Fig. 3-8. Removing the drive end shield 
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Fig. 3·9. Checking the sta to r 
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If any of the isolat'ion diodes is fauHy, replace the 

holder, complete with isolation diodes. 

If a diode tester is not available, the diodes should 

be soldered loose (see page 3-6) and tested with an 

ohmmeter. The diodes should have high resistance in 

reverse direction and low resistance in the flow direc

tion. 

ROTOR 

Check to make sure that ;the slip rings are not dirty 

or burnt. 

Check the winding for breakage or damaged isolation. 

Measure ,the resistance between the slip rings, see 

Fig. 3-12. At 250 C (770 F) the resistance should be 

4.0 ± 0.2 ohms. 

Fig. 3-10. Checking the diodes 
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Fig, 3-11. Checking the insu lation diodes 

If the s lip rings are dirty, clean the m carefully with a 

c10th mo ist·e ned in trichl'O rethy,I,e ne. The s·li p rings 

ca n a lso be po li shed with fin e sand paper. 

If ,the winding is fa ul ty, the ent ire rotor must be re

pl a ce d. 

C heck th e be a !" in gs. (The be arin gs sho uld a lwa ys be 

replaced wh e n the alte rnato r has been d ismantled .) 

BRUSH HOlOER 

Connect a test lamp between the brushes. The lamp 

must not light .. 

Connect the test lamp between the DF-termi,nal and 

"+" brush. The lamp should give a steady light even 

if the brush or the terminal ,cahle is moved see Fig. 

3-13. Conned the It,e'st ,Iamp between the brush holder 

Fig. 3-12. Check-measuring the rotor 
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Fig . 3-13. Checking the brush ho lder 
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frame "- " brush. The lamp shou ld 9'ive a Slteady light 

even if the brush or the termin a l I,ea·d is moved. 

If the b rush ho lder does not meet the above requ ire

me nts or if t he h rush le ngth is less ,tha n 5 mm (approx. 

3/16/1), then re pl ace the brush hol der. 

The b rush le ng th is mea sur,ed between the brush con

tact surface a nd ho lde r, with t he brush fes ti ng against 

the spring, see Fig. 3-14. 

REPLACING THE RECTIFIER DIODES 

l . Mark the leads ·connecting the stator to the diodes 

Solder loose the leads. 

2. Place the new diode holder in exactly ,the 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 so 

as not to damage the new diode.) 

3. Solder on the diodes, see Fig. 3-15. 

N.B. The complete "+" or "- " diode holder must 

be replaced even if only one diode is faulty. 

Fig. 3-14. Measuring the brush length 
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Fig . 3·15. Soldering on the d iodes 
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Use a we ll ·heated so ldering iron, minimum 100 W for 

the so lderi,ng. 

Never cha nge p laces for the two diode ho lders. The 

positive diode holder is ·isola ted from the frame by 

me ans of isolation washe rs a nd sleeves a nd its d iodes 

ore ma rked in red. 

The negative diode holder is not ,isolated and its 

diodes are marked in black. 

REPLACING THE BEARINGS 

DRIVE END SHIELD BEARING 

Removing 

,. Place the rDto'r in a vice with jaws. 

2. Pull the bearing off with a daw puller, see Fig. 

3-16. 

FiHing 

1. Place the support plate on the rotor shaft with 

the three elevations facing the rotor winding. 

2. Press the bearing in with the hel p of a tubular 

sleeve whi'ch presses on the bearing inner ring, 

s·ee Fig. 3·17. 

SLIP RING EN D BEARING 

Removing 

1. Place the rotor in a vice with soft jaws. 

2. Pull the bearing off with a daw puller. 

Fitting 

1. Press the bearing on with a tubular sleeve which 

presses on the bearing inner ring. 

3 :6 

Fig. 3·16. Removi ng the bearing 

REPLACING SLIP RING END 
SHIELD O-RING 
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l . Remove the O-ring with a steel blade with rounded 

edges (for example, a feeler gauge), see Fig. 3-18. 

2. Wash the groove dean. 

Check that the hole in t,he bearing shield is not 

blocked. 

Fig . 3·17. Fitting the bearing 



Fig. 3-18. Removing the 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 dismantled. 

ASSEMBLlNG THE ALTERNATOR 
1. 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 rotor 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 0.28-

0:30 kpm (2.0-2.2 Ib.ft.) 
5. Fit the plastic tube and isolation washers on the 

screws on which the isolation diode is to be moun 

ted. 
Fit the isolation diode, put on the nuts and 

washers. Fit the brush holder. 

Fig. 3-19. Checking the alternator 

6. Fit the spacer washer, key, fan, pulley, washer 

and nut. Tighten ing torque 4 kpm (29.0 Ib.ft.). 

7. Connect a test lamp between B + and the a lter

nator frame. Swik h the termi'nals. The lamp should 

light only in one direction, see .fig. 3-19. Af ter any 

repairs, the alternator should be test-run in a test 

bench. 

FITTING THE ALTERNATOR 

1. Place the al ~ternator in position while fitting on the 

fan belt at the same time. 

2. Fit the attaching bolts and tensioning iron without 

tightening up the bolts. Adjust the belt tension and 

secure the alternator. (The belt tension is correct 

when the beH is pressed in between the alternator 

pulley and water pump pulley 10 mm (approx. 

3/8") using a force of 7-9 kp (15-20 Ib.). 
N.B. Force may only be applried ,to the nront end 

of the alternaitor when adjusting the belt tension . 

Fit the leads to the alternator. 

4. Fiit the bottery I'ead. 
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VOLTAGE REGU LATO'R 
DESCRI PTION 

Fig. 3-20. Voltage regulator fitted 

VOLVO 
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The regulator, Fig. 3-20, is a twin conta'ct regulator 

with one upper contact which is movable and a lower, 

fixe d contact. The movable contact is secured to an 

armature which is influenced by a voltage coi!. The 

regulator also contains four resistances and one ther

mistor. 

FUNCTlON 

When theignition key is switch ed on, current f10ws 

through the charging warning lamp to +(61) on the 

regulator. It is then conducted via the regulator 

through the field winding to earth. 

When the alternartor starts rotating, alternating cur

rent is formed in the stator. This alternating current is 

rectified by the si~icon diodes and the d-i:rem ourr'ent 

produced is re-fed via the regu.lator to the field wind

ing until the regulating voMage has been reached. 
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Fig. 3-21. Inner wiring of regulator 

Sl Voltage winding 
S2 Acceleration winding 
Rl Regulator resista nces (2) 

10 · 10 % 
R2 Damping resistance 

30 . 10 % 
R3 Compensation 

resistance (adapted to 
RT during manufacture) 

RT Compensation 
therm i stor a pprox. 
4 at 25 ° C (lr F) 

When the 'regulaJting voltage has been reached the 

arma,tureis o#raded by the cai!. This ,oauses the con

tams to open and ~he ~i ,€ild curreni" must pass the resi

stances R1, nig. 3-21. 
If in spite of this, the voltage rises, the armature is 

drawn further down and the movable contact meets 

the lower contact so that the field winding is earthed 

at both ends, this causing the voltage to drop rapidly. 

The cycle is repeated continuously so that the voltage 

is maintained constant. 



TESTING THE 
ALTERNATOR AND VOLTAGE REGULATOR 

GENERAL 

Fixed clamps should be used for all testing of the 

alternator equipment. So-called crocodile clamps 

should not be used as they have a certain Itendency to 

loosen. A loose lead can result in the alternator and 

regulator being damaged. When about to connect up 

instruments, disconnect the battery first. 

CHECKING THE 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 conroded lead telrminals and poor ea'fthing. Check 

the fan belt. Any of the above faults must be re

medied before the electrical checks can be started. 

TESTI N G TH E BA TTERY 

Test the bottery with a hydrometer and battery tester. 

If the battery is not fully charged, remove it from the 

ear and charge it or replace if with a new one if ne

cessary. A fully charged batf,ery which is otherwise in 

good condition should always be used when testing. 

CHECKING THE VOLTAGE DROP 

This test is made to check the leads between the alter

nator and the batf,ery 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 alt,ernator 

with about 10 amps. Suitable loa,d: Mainbeam light 

switched on. With the engine running and the alter

nator supplying 10 am ps., measure with a suitable 

voltmeter the voltage between the positive pole of 

the battery and B + on the al,ternator. If the voltage 

at this test exceeds 0.3 volt, there must be a fault in 

the lead or contact, which must be remedied imme

diately. Af ter repairing the leads or contacts, measure 

once aga in. With the same load as above, measure 

the voltage drop between the negative pole of the 

battery and the alf.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 alternator contact with the engine and ,the engine 

contact with the chassis. Af ter making ,the necessary 

repairs measure again. 

CHECKING THE 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 3000 r.p.m. (Engine speed 

1500 r.p.m.). 

The alternaitor 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.) Th is applies 

to a warm al,ternator and an ambient 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, O'therwise the isolation diodes must be faulty 

and shou ld be replaced. 

CHECKING THE VOLTAGE REGULATOR 

(Ir. a test bench or in the vehicle) 

Connect up the alternator and regulator as shown In 

Fig. 3-23. Run the a.lternator at about a speed of 5000 

r.p.m. (engine speed 25000 r.p.m.) for 15 seconds. Then 

read off the voltage on the voltmeter. With no load 

on the alterna'tor, the voltmeter should read 13.1-14.4 

volts with the r,egulator ambient temperature at 25° C 

(77° F). 

+-
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Fig. 3·22. Wiring diagram for testing alternator 

A Alternotor 
B Battery 60 Ah 
C Ammeter 0-10 amps . 

D Ammeter O-50 amps. 
E Voltmeter 0-20 volts 
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Fig. 3-23. Wiring diagr.aJJl for testing voltage regulator 

A Alternator D Ammeter 0-50 amps. 
B Battery 60 Ah E Voltage regulator 
C Vol tmeter 0-20 amps. F Warning lamp 12 volts. 

2 watts 

Load the alternator with 10-15 amps, for example, 

full-beam headlights, and read off the voltage. The 

VOLVO 
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Fig. 3-24. Voltage-temperature diagram for cold voltage regulator 

nator. The eng ine should be turntng over at about 

1500 r.p.m. (3000 alternator r.p.m.) when the measur

ing is bein-g carried out. When the regulator ambient 

temperature is ahout 250 C (770 F). the voHage should 

be 13.85-14.25 volts. For other ambient temperatures, 

see Fig. 3-25. 

volt·age should also lie on this occasion between '6.r__---.-___r--.--~-r__~-___r-_._-,..._-r_____, 

13.1 - 14.4 volts. For ambient temperatures other than 

250 C (770 F), see the diagram in Fig. 3-24. 
If the voltage is outside the tolerance limits, the regu

laif'or should be repla,ced. 

If t,he 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 
km.p.h. (30 m.p.h.). 

The reason for the driving is to enable the regulator 

to obtain the correct working temperature. 

N.B. The vehicle must be driven. Iif' 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 alter-
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Fig. 3-25. Voltage-temperature diagram for warm voltage regulator 



FAULT 

Alternator does not charge. 

C harging weak or irregular. 

Too high charging. 

Noise in alternator. 

Charging warning lamp glows. 

FAULT TRACING 

REASON 

Worn or insuffioienNy ,tension,ed fan belt. 

Breakage in charging circuit. 

Worn brushes. 

Breakage in rotor winding. 

Breakage in isolation diodes. 

Faulty regulator. 

Wom or insuffioi,ently tension,ed fan belt. 

Intermittent breakage in charging circuit. 

Worn brushes. 

Breakage or short-cir,cuiting in one or several rectifier 

diodes. 

(Breakage in a diode reduces the cha,rging current 

about 5 amps. Short-circuiting in a diode limits the 

alternator charging current to 7-8 amps and causes 

a rumbl,ing ,soun,d in the alt,e!1noator.) 

PartiaI short-circuiting in the rotor. 

Breakage or short-circuiting in the stator. 

Faulty r,egulator. 

Faulty regulator. 

Faulty terminals on regulator or alternator. 

Short-circuiting in isolation diodes. 

Worn fan belt. 

Loose pulley. 

Worn bearings. 

Short-circuitingin one or several rectifier diodes. 

Alternator pulley incorrectly aligned in relation to 

the crankshaft pulley. 

Voltage drop in fusebox. 

3 : 11 



GROUP 33 

STARTER MOTOR 
TOOlS 

EF 2722 EFAL3 

Fig. 3·26 Bosch special tools 

EF 2722 Sleeve and drift for fitting circlip 
EFAL 3 Smoothing drift 
EF 2649/1 Smoothing drift 
EF 2649 Drift for fitting bush 

DESCRI PTION 

EF2649 ' 

VOLVO 
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The starter motor, Fig. 3-27, is fitted on the flywheel 

housing on the left-hand side of the engine. It con· 

sists of a 4-pole s,eries-wound motor. The pin ian on 

the starter motor rotor shaft moves axially to engage 

with the flywheel ring gear. The ' pin ian is controlied 

by asolenoid. 

An extra contact is built inta the solenoid for by-pass 

connecting of the pr.e-coupling resistance on the 

ignition coil. 
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Fig. 3-28. Starter motor, genera l arrangement 

DISMANTLING THE STARTER MOTOR 
1. Remove the small cover on the front end of the 

shaft. 

2. Lift off the ,lock washer and adjusting washers 

as shown in Figs. 3-31 and 3-32. 

3. Remove the two bol,ts holding the commutator 

bearing shield and remove the shield. 

4. Lift up the brushes and retainers. 

5. Remove the bridge from the rotor shaft. N.B. The 

washers are as shown in Fig. 3-34. 

When the bridge is 'removed, the "_" brushes 

follow also, but "+" brushes will remain in the 

field winding. 

Fig. 3-29. Starter motor installed 
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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. R,emove the drive end shield and rotor from the 

s:tator. 

9. Remove the rubber washer and metal washer, 

see Fig. 3-36. 

2 

~----------------3 

Fig. 3-30. Starter motor terminals 

1. From batlery 
2. From ignition switch 

3, To field winding 
4. To ignition coil 

VOLVO 
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Fig. 3-31. Removing the lock washer 
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10. Remove the screw on which the engaging arm 

is carried. 

11. Lift the rotor with pinion and arm out of the drive 

end shie ld. 

12. Knock back the stop washer and remove the clr

clip on the rotor ~haft. 

13. Remove the stop washe-r and puU off the starter 

pinion. 

INSPECTING 

Examine the rotor for mechanical damag'e such as 

a bent or worn shaft, scored commutator and dam

aged windings. 

If the rotor shaft is bent or worn, the rotor should be 

replaced . 

If the commutator is scored or unevenly worn, it 

should be turned. The commutator diameter must not 

be less than 33 mm (1.3"). 

Fig. 3-32. Removing adjusting washers 
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Fig. 3·33. Starter motor with bearing shield removed 

The commutator shou ld be checked with a dial gauge 

after turning . A radial throw of .08 mm (.003") can 

be considered permissible. The insulation between the 

laminntions should be milled down to .4 mm (.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 availabl'e, with a ground

off hacksaw blade. 

Examine the rotor for shorting by placing it in a 

growler machine. Switch on and hold a hacksaw 

blade a few .mm from the rotor, see Fig. 3-40. If the 

blade vibrates in any position when the rotor is 

rotated, one of the following faults can be the reason : 

Shorting through the rotor frame, shorting in the 

commutator or between the windings. 

Fig . 3-34. Starter motor with brush bridge removed 

1. Steel washer 2 . Fibre washer 

2 
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Fig. 3-35. Controi solenoid 
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Check ,the stator wirth 40 V AC., see Fig. 3-41. Exa

mine the end shie ld with brush holders. If any of 

these parts are aamaged or ex,cessively worn, they 

must be replaced. Abearing dearance of up to 

.12 mm (.005") may be considered permissible. 

Inspect the other parts and replace any tha,t are 

damaged or worn. T,he 6rdip should always be re

placed with a new one, sin ce when being removed it 

may haV'e been damaged or lost its tension. 

CHECKING THE CONTROl SOLENOlD 
If the controi solenoid does not function, first check 

that the battery is in good condition. If there is 'no 

fault in the batotery, connect a ,Iead between the 

battery positive t'er:minal and the controi solenoid 

contact screw for the controi lead. If the controi 

solenoid still does not engage the starter pinion and 

main current, it should be removed from the starter 

Fig . 3-36. Removing the sealing washer 
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Fig . 3-37. Rotor with pinion 
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motor. If, on the other hand, it engages satisfactorily, 

exam ine the starter switch and leads. 

When the controi solenoid has been removed, it 

shou ld be wiped dean. Then press the armature in 

several times ond test aga in by connecting it to a 

battery. If the controi so lenoid does not function 

after the above measures, replace it with a new one. 

REPlACING THE BRUSHES 
When replacing the brushes the sta rter motor is re

moved and dismantled. The brushes are soldered 

loose from their attachments in the brush holder and 

field winding respectively. The new brushes should 

be soldered on quickly and with sufficient heat. 

Solder must not be allowed to run down into the 

hrush leads as this will prevent the movemenit of the 

brushes in the brush holders and may reduce the 

brush spring pressure. Brushes which have worn down 

shorter than 14 mm (9/16") should be replaced with 

new ones. 

Fig . 3-38. Milling the commutator 
VOLVO 
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Fig. 3-39. 

A. Incorrect mil lin g B. Correct mi lling 
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FITTING THE SEL,F-LUBRICATING BUSHES 
The self-Iubricating bushes are on ly worn insignific

antly during operation if Ithey are lubricated in the 

correct manner. If luhrication is neg l,ected, the bushes 

dry out, with the resu lt that they are worn quickly. 

For ,rep lacement purpose, bushes are supplied ready

machine,d to suitabtle dimensions. When he ing fitted, 

the bushes should not be machined intema lly or ex

terna lly since the pores can then he partially blocked 

up, resulting in red uced IlJbricating capacity. 

l. Drive out the worn bushes with the help of a 

suitable tool. 

2. Clean the hole for the bushes and cut away any 

burr. 

3. Press in the new bushes with the help of a suit

able drift. 

N.B. Before a self-Iubricating bush is fitted, it 

should lie in light oil for at least l hour. 

Fig. 3·40. Testing the rotor 
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Fig. 3-41. Checking the stator 

REPLACING THE FIELD WINDINGS 
l. If the starter motor has not been disman,tled, 

this must be done. Follow the instructions under 

the heading "Dismantli ng". 

2. Mark the pole shoes and pole housing in a suit

able manner so that they come in the same po
sition when assemb lin g. 

3. Then place the stator in ,the holding device as 

shown in Fig. 3-42 (Bosch EF AW 9) or similar and 

unscrew the pole screws. 

Fig. 3-42. Holding device for removing field windings 
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Fig. 3-43. Stator with soldered brushes 

4. Before fitting new fie ld co il s, these sho ul d be 

warmed sl ightly. Then place the pol e shoes in 

position in the field co il s and s lide ,them into the 

stator. Tighten the pole screws slightly. Press in a 

suitable drift. Set up the stator in the hol d ing de

vice and tighten the pol·e shoes. 

5. P'ress out the drift with a press. Check the field 

winding s fitted for breakage and shorting. 

ASSEMBLlNG 
1. Lubricale the parts of the starter motor according 

to Fig. 3-45. 

1----- L-2 ---~ 

r ---- .. ---- - -- ------~ 

~ r-- - '- ' -

l ------------- -- -- ------/5-
t 

- -
12·2 MM 
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Fig. 3-44. Press drift for fitting field windings 

0=66.04-66 .09 mm (2 .599-2.602") L=85 mm (3.346") 
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Fig. 3-45. Lubricating scheme for starter motor 

Use Bosch lubri cant (or equ iva lent) in accorda nce 
with the fo ll owing directions : 

2 

VOLVO 
102968 

1. Ft 2 V 3. Place a thin layer of g rease on the in su lation 
washers, the shaft end, th e adjusting washers and 
lock washer. 

2. 01 1 V 13. Place th e bush in o il for 1 ho ur befo re f itt ing. 
3. Ft 2 V 3. App ly pl enty of grease in the rotor thread and th e 

engag ing lever groove. 
4. Ft 2 V 3. Place a thin layer of grease on the rotor shaft. 
5. 0 1 1 V 13. Place th e bushes in o il for 1 ho ur before fitti ng. 
6. Ft 2 V 3. Lubr ica te the engag ing lever jo in ts and the iron 

co re of th e so leno id w i th a thin layer of g rease. 

2. Fit the starter pin ian on the rotor sha~t, and the 

wear washer as we il as the circlip. Secure the 

wear washer in position . 

3. Fit the engaging arm on the pin ian . Fit the rotor 

in the ,end shield. 

4. Fit the screw for the engaging lever. 

5. Fit the metal washer and rubber washer In the 

end shield. 

6. Fit the stator on the rotor o nd the ,end shield. 

7. Secure the sol,enoid in the engaging lever. Screw 

tight the sol'enoid. 

8. Fit the washers on the rotor shaft as shown in 

Fig. 3-34. 

9. Place the brush bridge in position. Fit the brushes. 

10. Fit the commutator bearing shield. Screw the starter 

motor together with the two through bolts. 

11. Fit the adjusting washers and the circlip on the 

shaft end. Check the axial dearance of the rotor. 

If necessary, adjust with the washers until the play 

agrees with the values in the /IS pecifications". 

12. Screw on securely the small casing over the shaft 

end. 

FITTING 
1. Place the starter motor in position and secure it. 

2. Conn,ect the eleatric cables. 

3.Fit the lead terminal on the negaNve pol'e stud of 

the battery. 



GROUP 34 

IGNITION SYSTEM 
DESCRI PTION 

The ignition. sys,tem is of the battery ignition type. It 

consists of the fol1lowing main parts: 

Ignition coil with advance engaging resistance, di

stributor, igni1tion leads and spark plugs. 

IGNITION COIL 

The ignition coil and advance engaging resistance are 

fitted on the bu lkhead, see Fig. 3-46. The function of 

the advanoe engaging resistance is to proteot the 

ignition coil from damage by heating if the ignition 

key is switched on and the engine is not running. 

In order to raise :the ignition voltage at the moment 

starting takes place, the advanoe engaging resistance 

is by-passe d when the starter motor is engaged. The 

igni tion cOli I is activa,ted directly by the battery vo lt

age via a contact on the starter motor (see wi ring 

d iagra m). The advance engag in g resista nce has a 

resistan ce of 0.9 ohm. 
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Fig . 3-46. Ignition co il and advance engaging resistance 

DISTRIBUTOR 
The distributor is mounted on the left-hand side of 

the engine, see Fig. 3-47, and is driven from , the 

camshaft. The setting of the distributor in relation to 

engine speed is regulated by a centrifugal governor 

fitted under the breaker plate. Adjustment in relation 

to loading is controlled by a vacuum regulator mount

ed outside the distributor (4; Fig. 3-47). 

2 

Fig. 3-47. Distributor 

1. Primary connecti o n wi th capacitor 
2. Lubricator 
3. Attaching bolt 
4, Vacuum regulato r 
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The vacuum regulator has two diaphragms and is 

constructed so that during engine braking or idling it 

lowers the firing during the basic adjustment. When 

engine brak,ing or idling ,takes place, the throttles 

in the carburettors are closed so that there is no 

vacuum in the connection from the carburettors (5, Fig . 

3-49) so that the return spring (60) presses back the 

primary diaphragm (7) against the stop (8). The pull rod 

(2) which is secu'red to the primary diaphragm (7) trans

mits the movements in the diaphragm to ;the breaker 

plate. If the vacuum in the connection from the intake 

manifold (3) is sufficiently large, pull the secondary 

diaphragm (4) from the stop (8) and this lowers the 

firing during the basic adjustment. 

During throtHing, 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. 
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Fig. 3-48. Distributor 

l . Distributor cap 7. Distributor hous ing 13. Spring ring 19. Centrifugal governor spring 
2. Distributor arm 8. Cap clamp 14. Flange 20. Breaker cam 
3. Contact breaker 9 Rubber seal 15. Lubricator 21 . Washer 
4. Lock screw for breaker 10. Fibre washer 16. Primary connection 22. Circlip 

contacts 11. Steel washer 17. Distributor shaft 23. Breaker plate 
5. Lubricati ng felt 12 . Lock pin 18. Centrifuga I weight 24 . Rod brush (carbon) 
6. Vacuum regulator 



REPAI R I NSTRUCTIONS 

Fig , 3·49. Vac uum reg ul a tor 

1. Eccentric for adjusting firing drop 
2. Pull rod 
3. Connection from intake manifold 
4. Secondary diaphragm 
5. Connection from the carburettors 
6. Return spring from primary diaphragm 
7. Primary diaphragm 
8. Register 
9. Return spring for secondary diaphragm 

DISTRIBUTOR 
REMOVING 

VOLVO 
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1. Release the lock clamps for the distributor cap 

and ·Iift of the cap. 

2. Remove the primary lead from the primary con

nection, l, Fig. 3.47. 
Remove the vacuum hoses from the vacuum re

gulator. (When removing the hose from the bake

lite connection, observe great care not to break 

the connection.) 

3. Slacken the screw (3, Fig. 3-47) and pull up the 

distribufor. 

DISMANTLING 

1. Pull off the dist·ributor arm. 

Remove the cirdip fo r the pull rod from the 

vacuum regulator. 

Remove ,the vacuum regulator according to Fig. 

3-50. 
2. Mark up how the lock damps for the cap are 

located and rem ove them. 

Fig. 3-50. Removin g the vacu um reg ulator 

Disconnect the leadfrom the breaker contacts 

and remove the primary ,connection, Fig. 3-51. 
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 sha·~t. Secure the break

er cam in a vice with soft jaws. Carefully knock 

on the distributor housing with a plasti·c mallet 

Wig. 3-52) until the cirdip (22, Fig. 3-48) has 

released. 

Fig. 3-51. Removing the primary connection 
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Fig. 3-52. Removing the circlip 
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4. Remove the res ilient ring (13, Fig. 3-48) and mark 

up how the driving collar (14, Fig. 3-48) is located 

in relation -to the distributor shaft. 

T ap out the pin (Fig. 3-53), lift off the driving 

collar and pull up the distributor shaft. 

Check tha~ no washers hav'e 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 should 

be flat and smooth. The colour of the contacts 

should be grey. Oxidized or burnt contacts must 

be replaced. Af ter a long period of use, the con

tact lip can be worn and the spring fatigued, so 

that the contacts should be replaced if the distri

butor for any reason is disassembled. 

2. The contact 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 .1 mm (.004"). 
2. The cams on the breaker camshaft must not be 

scored or worn down so that the dwell ang le is 

al,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. 

3: 22 

Fi9. 3-53. Removing the driving collar 

Distributor housing 
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l . The play between the distributor housing and the 

shaft should not exceed .2 mm (.008"). If the play 

is excessive, replace the bushes and, if this is 

insufficient, also the shaft. 

ASSEMBLlNG 

l . Lubricate the distributor parts according to the 

instructions given in Fig . 3-55. 

2. Fit the centrifugal weights and also the lock 

springs on to the weights. Fit the breaker cam

shaft on to the distributor shaft. Hook on the 

Fig. 3-54. Distributor shaft with centrifugal weights 
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Fig. 3-55. Lubricating scheme for d istributol' 

Use Bosch lubricant (or equivalent) according to below. 

l. Ft l v 4. 
2. Ft 1 v 26. 
3. 01 1 V 13. 
4. Ft 1 V 4. 
5. Ft 1 v 26. 
6.01 1 v 13. 

Place a littl e grease on the co ntact lip 
Grease 
Lubricate 
A ve ry light layer of grease 
Greose 
Fill with oil 

springs for the centrifugal governor. Fit the washer 

Clnd 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 housino 

and install the driving collar on tho disrribui'o i 

shah. Make sure that the fibre was:,cr:> C0r.10 

against the distributor housing. Fit the pin in t:le 

collar and check the axial clearanco 0:1 /~e ddri

butor shaft. The clearance should be .1-.25 r.~:'.l 

(.004-.01 O"). Any adjustment can be done by cd:':)r

·ing the number of adjusting washers on the disi-ri

butor shaft. 

Fit the resili,ent ring on to the driving collar. 

4. Fil' the breaker plate. Fit the lock clamps for the 

cap. Fit the primary 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 tool, (for 

eXClmple, Bosch 6FAW 57 A), but only the fixed 

contact may be bent. Wash the contacts with 

trichlorethylene or chemica,lly pure gasoline. 

Run the distributor on a test bench and check 

according to the "Specifications". 

REPLACING THE CONTACT BREAKER 

The contact breaker can be replaced with the distri 

butor fitted, but it should be done with the distributor 

dismantled. 

l. Remove the distributor rotor arm. 

2. Disconnect the e lectric lead at the primary con

nection. 

3. Remove the screw for the contact breaker and lift 

up the old contaots. 

4. Lubricate the distri-butor according to the instruc

tions given in Fig. 3-55. 

5. Fil' the new contact brea-ker. 

6. Connect the e lectric cable at the prim ary connec

tion. 

7. Check that the contaot breaker IS located cor

rectly both vertically and horizontally. 

Adjustment shou ld be made with a suitab le tool, 

(for example, Bosch EFAW 57 A), but only the 

fixed contact may be bent. Was h the breaker 

contads with trichlorethylene or chemically pure 

gasoline. 

Run the distributor on a test bench and check 

according to the "Specifica1tions". 

TESTING THE DISTRIBUTOR IN TEST BENCH 

l . Run the, distributor in its ordinary direction of 

rotation (anti-clockwise) and adjust the contact 

breaker dwell angle according to the "Specifi

cations". 

Adjustment is done by slackening a little ,the screw 

for the breaker contacts and then inserting a 

screwdriverin the recess, Fig. 3-56, and turning 

the screwdrive-r un,til the dwell angle is the correct 

one. 
Then tighten the screw for the contact br,eaker. 

Fig. 3-56. Recess for adjusting the contoct breaker 
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Fig . 3-57. Driving co ll a r fo r centrifuga l reg ul a to r 
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2. Run the d istributor and set the protractor on the 

test bench so that a marking comes opposite 0° 

at such a low speed {below 400 distributor ,r.p.m.) 

that the ,centrifugal governor does not fundion. 

Increase the speed slowly and read off the values 

at the prescribed grad ua,tions. A newly lubricated 

distributor should first be run up to maximum 

speed s'eveml times. Permissible tolerance for the 

centrifugal regulator is ± 1°. 

l,f the cenlfrifugal regulator curve is too high or 

too low, this can be remedied by altering the 

spring tension in the centrifugal regulator. To do 

this, the distribultor must be dismantled and the 

distributor shaft I,ift,ed up (the breaker camshaft 

does not need to be removed from the distributor 

shaft) . The screws holding the driving ,colIar are 

then released, see Fig. 3-57. If the driving collar 

is turned in the direction of rotation, the curve 

rises, turning the driving collar opposite the di

rection of rotation will lower Ifhe curve. 

N.B. The regulator curve must not be adjusted 

by bending the spring clamps of the driving coli ar. 

Fig. 3-58. Eccentric for adjusting max. ignition drop 
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3. Run the distr ibutor at low speed and adjust the 

protrador so that a marki ng lis obtained alf 0°. 

Con ned th e vacuu m hose to ,the ba ke li te conn ec

tion on th e vacuum regulato r (the primary d ia

phragm). Increase th e vacuum gradually and read 

off the values on the prescribed graduations. The 

difference between the risingj.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 th e re

gulator. 

4. Mov,e over the vacuum hose to the metal pipe on 

the vacuum regulator (the secondary diaphragm) 

and check that the ignition drop mechanism is 

fundioning 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. 3-58. 

FITTING 

1. P,lace the d istributor in position. 

2. Press the distribu,tor downwards while turning the 

distributor arm at the sa me time. When the distri

butor goes down about 5 mm (3/16") and it is no 

longer possible to turn the distributor arm, the 

driving ,colIar 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 primmy lead. Fit on the ' distributor 

cap. 

5. Start the engine and set the ignition. (If the engine 

does not start, turn the distributor housing until 

it does so.) 

~2L4W 

Fig. 3-59. Flywheel damper with graduation for ignition setting 



IGNITION SETTING 

Ign1ition setting shou1lid always be ca'rrie.d out whi,le 

the engine IS running and with the help of a Strobo
scope. 

1. Clean the flywheel damper so that the graduation 

marks are visible, see Fig. 3-59. 

2. Remov,e the ,hoses from the vacuum regulator. 

(The hose for the intake manifold should be shut 

off by, for example, bending it or by sea ling it 

with a suitable plug, so that the engine does not 

draw in unwant,edair.) 

3. Connect the Stroboscope to No. 1 cylinder spark 

plug and to the baittery. 

4. Start the engine and run it at the r.p.m. given In 

the "Specifications". Use a tachometer for this 

purpose. Point the ignition setting lamp at the 

graduation on ,the flywhee l damper. Slacken 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 has not been 

a ltered. 

5. Remove the Stroboscope and refit the hoses on 
the vacuum regulator. 
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GROUP 35 

LIGHTING 
DESCRI PTION 

Fig. 3-60. Head lights and fog li g hts 

The lighting consists of two full- and dipped-beam 

headlights, parking lights, rear lights and number 

plate light. Vehicles intended for U.S.A. are also fitted 

with side-marking lights and for all markets except 

U.S.A. the v,ehicles are fitted with fog Iights. 

The headlights are fitted in the mudguards and the 

fog lights are housed in the front end, see Fig . 3-60. 

Vehicles delivered to U.S.A. have small grill,e cover

ings over the recesses ins,tead of fog lights. Extra 

lights can be installed in f.hese 'recesses merely by 

removing the covers. 

"V-OrlErV-O 
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Fig. 3-61. Rear light 
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Switching between f ull - and dipped-beam positions 

is done by moving the di rectional signal indicator lever 

switch towards th.e steering wheel. This causes the 

stop relay (Fig. 3-79) to connect up the lighting. 

Up front the pa'rking lights are integrally built wit,h 

the flashe rs 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 directional 

indicators, see Fig . 3-61. 

REPAIR INSTRUCTIONS 

HEADLlGHTS 

REPLACING HEADLlGHT INSERT 

l. Remove the screw and take off the plastic cover 

over the space behind Ithe headlight, see Fig. 3-63. 

2. Remove the connecting contact by pulling it 

straight backwards. 

3. Remove the outer rim by pulling it upwards-for

wards, see Fig . 3-64. 
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4. Release the screws for th.e inner rim a couple of 

turns, see Fig . 3-65, 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 . fit the outer rim by 

hooking the lower section in the spring wire 

holders, then lift the rim stmight up and hook 

ii' on securely. 
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10 9 8 

7. Adjust the light according to current legisiation . 

Adjustment is made by means of the two adjusting 

screws, see Fig. 3-62. Use approved light adjusting 

equipment. 

8. Fi,t the plastic cover over the space behind the 

headlight. 

REPLACING THE BULB 

1. Remove the screw and take off the plastic cover 

over the space behind the headlight, see Fig . 3-63. 

Fig. 3-63. Removing the plastic cover 
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Fig. 3-62. Headlight 

l. Outer rim 
2. Inner rim 
3. Headlight inse rt 
4. Rubber cover 
5. Holder unit 
6. Adjusting screws 
7. Plastic cover 
8. Connector 
9. Spring wire ho ld er 

10. Attac hing sc rew 

Fig. 3·64. Removing the outer rim 

Fig. 3-65. Screws for inner rim 
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2. Remove the connector by pulling it straight out 

backwards. 

3. Remov,e the .rubber cover and the spring holding 

the bulb, pull out the bulb, see Fig. 3-66. 

4. Fit the new bulb. Make sure tha1t the bulb co ll ar 

fits into the socket in the insert. 

N.B. Do not touch the bulb globe wi,th 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. 3-62. 

7. Fit the plastic cover over the space behind the 

headlight. 

CHECKING AND ADJUSTING THE HEADLlGHTS 

The condition of the glass, reflector and bulb of the 

headlight should be checked. If the glass ,is damaged 

by flying g'ravel, cracked or in any other way defec

tive, the insert should be replaced. Glass whioh has 

become I/sand-blasted" by flying stones, etc., will 

considerably reduce the lighting effect and can give 

rise to dazzling, irregular beams, etc. 

If the refleator 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 hou'rs of operation. 

The voltage alt the bulb with the headlights switched 

on and the ,engine running at chO'rging speed should 

be at least 12.5 volts if sufficient lighting strength is 

to be produced. 

Fig. 3-66. Removing the bulb 
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The headlights should be adjusted according to cur

rent legisiation . Approved adjusting equipment should 

be used for this purpose. 

Adjustment is made by varying the two adjusting 

screws behind the headlight, see Fig. 3-62. The upper 

screw adjusts the headlight vertically and the scr·ew 

at the side adjusts the headlight lateral ly. 

FOG LlGHTS 
REPLACING THE BULB 

l. Remove the screw and take off the plastic casing 

over the space behind the headlights, see Fig . 3-63. 

2. Remove the electric cable to the bulb. 

3. Squeeze the holder together and pull it straight 

out. 

4. T ake out th,e bulb. 

5. Fiit the new bulb. Makie 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 correatly. 

N.B. Never grasp the glass of the bulb with your 

fingers. 

6. Fit the holder and electric cables. 

7. Check the light setting. Adjustment vertically can 

be carried out after slackening the nut securing 

the lampr see Fig. 3-68. 

8. Fit the plastic cover. 

CHECKING 

See I/Checking and adjusting t,he headlights". 

Fig. 3·67. Fog light 

1. Holder 
2. Bulb electrical connection 



Fig. 3-68. Fog li g ht a tta chme nt 
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PARKING AND DI'RECTIONAL FLÄ'SH~R 
LlGHTS 

REPLACING THE BULB 

l. Remove <the screws holding the glass and lift off 

the glass. 

2. RepldGe . . the damaged bulb. 

N .B. Do not touch the globe of the new bu,lb with 

your fingers. 

3. Fit the glass and the screws. Check that ,the s·ealing 

is fitted correctly. 

Fig . 3-69. Parkin g a nd d irect io na l flasher li g ht 

1. Bulb for parking light 2. Bulb for directional fia s her 

Fig . 3-70. Bul b locat ion in rear li ght 

1. Direct iona l ind icator 3. Stop li ght 
2. Back-up l ight 4. Rear li ght 

REAR L1GHTS 

REP.LACING THE BULB 

l. Slacken the two screws ho ld ing the g lass and lift 

off ,the g lass. 

2. Re plaoe t he da maged b ul b. 

N .B. Do not touch th e globe of the new bulb with 

your fingers. 

3. Refit the glass and the screws. 

NUMBER PLATE LIGHT 

REPLACING THE BULB 

l. Remove the screw holding the bulb glass. 

2. Remove the glass and replace the bulb. 

3. Refit the glass and the screw. Check that the seal

ing is fitted correctly. 
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Fig . 3-71. Nu mber pla te li g ht with b ul b g lass removed 
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SIDE FLASHER LlGHTS 
Two flasher ma'rking lights are p laced on each side 

of ,the ear. 

To replace the bulb, take off the glass. The glass is 

f itted on the body by means of two screws. 
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Fig. 3-72. Side flasher light 
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GROUP 36 

OTHER ELECTRICAL STANDARD 

EQUIPMENT 
DESCR I PT ION 

DIRECTIONAL INDICATOR SYSTEM 

The directional indicator system consists of a thermal

type f lasher relay, directiona l indicator switch, f1ash 

lamps on the front bumper and bulbs in the r,ear lights. 

The directional indicators can also be used as simul 

taneous waming hazard signa l flasher lights, when the 

special switch for th is function on ,the instrument panel 

is switch ed on . 

The f lasher r,elay is mounted on the switch for the 

warning hazard signal f lashers (see Fig. 3-73). The 

directional ,indieator lever switch, see Fig. 3-74, which 

has automa,tic parking, is placed under the plastic 

cover on the steering column. 

IGNITION SWITCH 

The ignition switch is integrally built with the steering 

wheel lock. The switch has four positions: 

O. Complefe electrical system disconnected and steer

ing wheel locked. 

l . Current to fusebox (Garage position). 

2. Same as position l but also current to ignition coil 

(Driving position). 

3. Same as position 2 but also current to starter motor 

sol.enoird (Starting position). 

When the igni ;hion key is released In position 3, 

it rreturns automarticaHy to posi,tion 2. 

Fig. 3-73. Switch with flasher relay 
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Fig. 3-74. Directional indicator lever switch and 
ignition switch 
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Vehicles intended for U.S.A. are fitted with a special 

steering wheel lock with an acoustical warning device. 

This warning device emits a buzzing sound when the 

driver's door is opened and the ignition key is in the 

ignition switch, in other words, if the steering wheel 

is not locked. 
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Fig . 3-75. Ignition switch with connection for acoustical 
warning device 
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Fig. 3-76. Buzzer 

l . Co ntacts 2. A rmature 3. Co il 

The buzzer is p laced under the dashboard on the left

ha nd side a nd is connected between the ,f usebox (via 

the ign ition ) and the door switoh on the driver's side. 

The b uzzer consists of a pa ir of contacts a nd a coi!. 

Whe n curre nt passes across the contads and through 

the coil, the a rm a ture is dra wn down towa rds the 

core of th e coil. While t.he a rmatture is be ing d rawn 

down towa rds t,he co re, the contacts c ut out the curre nt 

and the armaofure springs back, e tc. This cycle is ·re

peate d continuously as long a s cu'rrent is switch ed on, 

that is, a s long a s the driver's door is open and the 

ignition key is in the ignition . 

HORN 
The horn IS mounte d on the support irons for the 

front bumpe r. 

One of the horns has a low frequency and the other 

a high frequency_ 

The horns can be engag'ed via a controi relay by the 

horn ring mounted inside the steering wheel. 

WINDSHIELD WIPERS 

The windshield wipers are driven by an e lectric motor. 

The motor is conne'oted to the wiper blades by means 

of link arms. The motor, which has a permanently 

magnetized .field, has two speeds which are selected 

by means of the switch mounted on the dashboard . 

The motor is fifWed with 3 brushes, one negative 

brush and two positive brushes. The positive hrushes 

are connected up one at a time for full and half 

speed respectively. The gear housing for the wiper 

unit contains an integrally built parking switch. The 
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Fig, 3-71. Wiring diagram for windshield wiper motor 

purpose of this switch is to return the b lades to a 

suitable, previous ly determined, parking position ir

respective of where the blades are when shut off. 

See Fig. 3-77. 

WINDSHI'ELD WASHER 

Th e windshi e ld washer, whi ch is pl aced o n the left

hand whed arch, is driven by an e lectric motor. The 

pump located a t th e bottom of the water container 

is connected to the moto r by means of a shaft. The 

pump is of t he centrifugal type. 

Turning the windshield washe r switch mounted on the 

dashboard engages the windshie ld washer. 

SWITCHES 
All switches are of the pull -push type. The switches for 

lighting, ve ntilation and rear window defroster have 

three positions. The switch for the windshi,eld wiper 

has also three positions but the washe'r is also en 

gaged by turning the knob on this switch. The switch 

for the warning signal flashers and fog lights have two 

positions. 

INTERIOR LlGHTING 
The interior lighting consists of a lam p located in the 

middle of t.he roof. The lamp is switched on by means 

of a swittch built into the light. The switch has thre'e 

positions. In ,its fi.rst position, the light is switch ed off 

completely, in the seoond position the lig.ht is on when 

any of the front doors is opened, and in the third 

position the light is on continuously. 



Fig. 3-78. Windshield washer 

l. Commutator 8. Shaft 
2. Brush 9. Hose 
3. Spring 10. Container 
4. Connecting lip 11. Rotor 
5. Water outlet 12. Flange 
6. Pump gear 13. Permanent magnet 
7. Pump housing 

CONTROl RElAYS 
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As standal~d -the car is f.irhted with five controi relays. 

Four of them are mounted on a holder si,tuated on the 

left-hand wheel arch, see Fig. 3-79. One of these 

relays is a controi relay for the horn, another is a 

controi relay for the reversing light, while a third is 

a step relay for fullbeam and dipped headlights and 

a fourth is a controi relay for the fog lig.hts. The fifth 

relay, for the electrically heated rear window, is 

placed under the dashboard, to the righ,t of the car 

heater, see Fig. 3-80. The relay cuts out current to 

the rear window, when the ignition is shut off, this 

in order ~o prevent the battery from being discharged 

when the e ngine is switched off. 

Vehicles with automatic transmission are f itted with a 

sta rt re:lay instead of a controi relay for the back-up 

lights. 

lUGGAGE/ENGINE COMPARTMENT 
LlGHTING 
The vehide is eqipped with luggage and engine com

partment lighting which automO'tically switches on 

when the luggage compartment lid or the engine 

bonnet is opened. 

Fig. 3-79. Contro i rel ays 

l. Reversing light relay (or start relay for vehicles with automatic 
transmission) 

2. Horn relay 
3. Step relay for dipped/fullbeam switching 
4. Fog light relay 
5. Fusebox for fog lights 

FUSES 
The fuses are mounted in a fusehox secured to a 

bracket fi,tted on the car heat,er behind an opening 

in the protection panel under the dashboard. 

The fuses for the fog lights are mounted in a fusebox 

on a holder situated on the Idt-hand wheel arch, see 

Fig. 3-79. 

BRAKE LIGHT SWITCH 
The brake light switch is placed on the pedal carner 

beneath the dashboard. It is operated mechanically 

by the brake pedal. 
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Fig. 3-80. Controi relay for rear window defroster 
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REPAI R I NSTRUCTIONS 
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Fig. 3-81. Screws hold ing the g lass for directiona l 11ashers 

REPLACING THE DIRECTIONAL 
INDICATOR LEVER SWITCH 
R,emove the screws holding the plastic cove'rs (one 

screw for the upper cover, three screws for the lower 

cover) and rem ove the covers. Remove tthe screws 

holding the switch. (If the vehicle is fitted with an 

overdrive, the braeket holding the switch for the 

overdrive must first be remov'ed.) Replace the switch 

and secure the new one firmly. Fit the plastic covers. 

5 6 
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REPLACING THE IGNITION SWITCH 
Remove the plastic covers round the ignition switch. 

Remove the ign iti on switch from ,the steering wheel 

lock by ta kin g off the two scnews hold in g the ign i

tion switch to the steering whee l lock. Rep lace the 

igni tion switch and fit the new one on the steerin g 
whee l lock. ,R,e-fit tthe plastic covers. 

REMOVING AND ADJUSTING 
THE HORN RING 
To remove the horn ring unscrew the two screws 

underneath the steering whee l. Then turn the 'ring 

about 30° a nd pull it upwards. The electric cab le is 

tthen access ib le and can be removed. 

The distance A, Fig. 3-82, shou ld be .4-.6 mm (.016-
.024") if the horn ri ng is to function satisfacto ri ly. 

The dista nce is ad justed be mea ns of th e th ree se lf

locking nuts (l , Fig. 3-82). 

WINDSHIELD WIPERS 
REMOVING THE WINDSHIELD WIPER UNIT, 

COMPLETE 

Disconnect -the negative (gro und) battery lead from 

the battery. Remov,e the wiper arms. Take off the 
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Fig . 3-82. Ho rn 

1. Nut 
2. Bush 
3. Retain er 
4. Plate 
5. Spring 
6. Washe r 
7. Contact plate 
8. Bush 
9. Horn ring 

rin g 

I 
I 
I 
I 
I 

I 



panel under the dashboard. Remove the heater switch. 

T ake off the combined instrument. See Group 38. 

Remove the intermed iate defroste'r nozzle and its 

hoses. Re move t he wiper motor. 

Disconnect the controi cables fo r ,the he ater. Remove 

the fusebox and disconnect the ground cab l,es. Remove 

the choke controI. Re lease the attaching screws for 

,the wiper frame and carefully pu ll out the frame. 

DISMANTLING THE WINDSHIELD 

WIPER MOTOR 

Remove the nut on the outgoin g shaft and tap loose 

the cmnk arm. 

Fig. 3·83. Windshield wiper motor 

1. Terminal conIact 8. End 
2. Screw 9 Brush holder 
3. Cover 10. Brush 
4. ConIacts 11. Rolor 
5. Housing 12. Nul 
6. Gear 13. Slalor 
7. Screw 

Release the five 'screws (2, Fig. 3-83) and ben,d the 

cover (3) out of the way, -then press out the plasti·c 

gear whee l. Remove t he scr·ews '(7) and pu ll out the 

stator. Re move the screws for the negative brush a nd 

the washe'r on t.he hall bea ring axia l lock. Remove 

the washer for the axial ·Iock. Move the brushes a side 

and carefu ll y pull out the rotor. Take great care with 

the brushes sin ce the ball bearing has a larger dia

meter than t,he cummutator. 

When as,semb li ng the motor, ad just the axial play 

of the pl a's~ic g·ea'r whee!1 (6) by means of the adjust

ing screw in the cover. 

FITTING THE WINDSHIELD WIPER 

UNIT COMPLETE 

Fit the wiper frame . In sta ll the intermediat,e defroster 

nozzle. Re-fit the fuseboxand secure the ground 

cab les. Secure the controi cabl,es. 

Fit the wiper motor. ,Fit the choke con~rol and a lso 

the combi'ned ,in·strument. Install the switch for the 

heater. Fit the wiper arms and the batt·ery lead. 

REMOVING THE SWITCHES 
To remove the lighting switch, first unscrew the switch 

knob and 'release the nut with a crosshead screw

driver, se·e Fig . 3·84. There are two diHeren!t types of 

switch knobs. One type, see Fig. 3-85, is removed by 

poking out the plastic washer with a screwdrive,r and 

then removing the screw secu'ring the knob. 

The other ,type of knob is directly threaded on to the 

switch stem. The knob is simply removed by screwing 

it off. The plastic key located in the knob for the 

windshield wipefjwaosher switch must first be taken 

out before th·e switch can be 'removed. This is done by 

Fig. 3-84. Removing the switch nut 
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Fig . 3-85. Switch 

1. Screw 
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in sedin g a wire in the stem sli t and for,cing out the key, 

see Fig. 3-86. The plasti c key is re-f itted by simp ly 

pushi ng it stra ight in . 

REPLACING THE INTERIOR LIGHT BULB 

Pull down ,the glass at the short side opposi te 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. 

Fig . 3-86. Re moving the lock key 
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Fig. 3-87. Eng ine (or luggage) compartment li g ht 

REPLACING LUGGAGE OR ENGINE 
COMPARTMENT LIGHT BULB 
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Remove the plastic cover over the bul b by unscrewing 

the sorew securing the cover. Rep lace the bul b. Re-fit 

the plastic cover a nd scr,ew i,t on secure ly. Ma ke sure 

that the tab on the plastic cov,e r is fitted correct ly. 

REPLACING THE BRAKE LIGHT SWITCH 

Wh en re pla6ng the brake light swif.oh, make sure 

that the new switch is adjusted correctly so that it 

fun ctions satisfactorily. The distance between th e 

brake pedal released and the threaded bmnze hub 

on the switch should be 4 ± 2 mm (.16±.08") (A, Fig. 

3-88). If the distance mus,t be adjusted, rel'ease the 

attaching screw for the bracket and move the bracket 

until the cor-red distanoe is ob.tained. 

Fig . 3-88. Brake li ght switc h 
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GROUP 38 

INSTRUMENTS 
DESCRI PTION 

Fig. 3·89. Combined instrument, front side 
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Instrumentation consists of a combined instrument, s'ee 

Figs. 3-89 and 3-90, comprising speedometer, mi leo

meter and trip meter, volt·age stabilizer f,ed tempera

ture gauge and fuel gauge, warning lamps and 'rheo

stat controlled instrument lighting. The temperature 

gauge, fu,el gauge, warning and instrument lighting 

lamps, voltage stabilizer and rheostat f'or the instru

ment lighting are mounted on a common bas'e plate, 

see Figs. 3~91 and 3-92. 

Fig. 3·90. Combined instrument, reverse side 
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~Ö>U09 
Fig. 3-91. Mounting plate with instruments and warning lamps 

SPEEDOMETER 

The spee,dome,te'r is of the eddy current type. In the 

speedome,ter the.l'1e ,is a permanent magnet whi'ch ,is me

chanically connected with aspeedometer cable driven 

from a worm gear on the gea1rhox. Surrounding the 

magnet is a drum, coil spriong and roller mounted on 

a separate shaft. Rotation of the magnet generates 

eddy currents which produce a turning torque on the 

drum. T,he coil spring limits the degree of torque when 

the speed of the magnet increas'es. The effeot of 
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Fig. 3-92. Instrument base plate, reverse side, with warning 
lamp and instrument lighting lamp 
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magnet and ce il spri,ng is ba lanced se that t he reta

t ienal speed ef the re ller g ives areading preper

tienal te ,the spe'ed ef t he ca r. 

The mileemeter and trip meter are driven by a gear 

drive in the cembined instrument. 

TEMPERATURE GAUGE 
Temperatur'e is measured e lectrical ly by means ef an 

instrument ef bime,tal type. This unit censists ef a 

sender, f itted te the engine, and a registering instru

ment, meunted in the 'cembined instrument, whiah is 

ted threugh aveltage stabilizer. The sender is ef the 

semi-cO'nducter type, i.e. it centains a semi -cenduder, 

the eledrical resistance ef which a lters with the am

bi,ent temperature. The ameunt ef current passing 

threugh t,he sender is prepertiena l te the temperature 

registered by the instrument 

The ameunt ef cunent passing threugh the sender 

and instrument determines the deg'ree ef heat in the 

birneta l ef the inst'rument and, correspendingly, the 

read ing. As the engine warms up, a higher current is 

passed ,threugh th<e sender and results in a higher 

instrument indication. 

FUEL GAUGE 
The ameunt ef fuel In the tank is measured electric

ally. Mea'surement is achieved by means ef an indicat

ing inst'rument ef bimetal type and a pickup meunted 

in the fuel tank. Current i:; fed threugh the same 

veltage stabilizer as fer the tempera-ture gauge. The 

pi,ckup censists ef a variable resister, a lever and a 

float. Depending upen the ameunt ef fuel in the tank 

and, cernespendingly, the pesitien ef the fleat, a large 

er less-er part ef the pickup resister is in circuit. The 

bimetal instrument used here is ef the same type as 

that in the temperature gauge. 

VOLTAGE STABILlZER 
The temperature and fuel gauges are pewered by a 

veltage ef approx. 5.1 velts and are fed threugh a 

veltage stabili~er. This stabilizer centains a bimetal 

spring and a centact breaker. W ,hen the ignitien is 

switched en, current f1ews threugh the stabilizer and 

eut te the instruments. This heats the bimetal spring 

ef the stabilizer which bends and thus breaks the cir

cuit. As the spri,ng ceels dewn it returns te its eriginal 

pesitien and the circuit is c1esed again. This cycle is 

repeated centinueusly, thereby preducing a r,egulated 

effeot correspending te a censtant ve!I,tage ef apprex. 
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5.1 vo lts. The hreaking and making ef the circu it is 

net v isible en the instruments due te ,their inertia. The 

stabilizer is meunted en the reve rse side ef th e cem

bined instrument. 

WARNING LAMPS 
CHARGING 

The charg ing wmning lamp is cenneded Ite D + (61) 

en the a lternator. The warning lamp lights up when 

the a lternater veltage is lewer than the battery ve lt

age. As the alternater ve ltage rises and cemmences 

te charge ,the battery, the warning lamp is exting

u'ishe;d ,thus indicating that th'e a lternator is charging . 

DIRECTIONAL INDICATORS 

The centrO'I lamp fer the directienal indicaters f lashes 

when the indicaters are engaged. It a lse flashes when 

the warning signal! flashes are switch ed 0'0, since the 

centrO' I lamp fer these flashers is lecated in the knob 

ef the traffic indicater switch. 

The centrO'I lamp fer the directienal indicaters is cen

nected between the flasher sender cennectien P(c) and 

the bedy. 

BRAKES 

The brake warning lamp recelves current frem the 

ignitien leck and can be earthed by ,twe precedures. 

When the handbrake is applied the warning lam p 

is earthed by a switch, Fig. 3-93, and thus lights, and 

centinues te de se, as leng as the handbrake is 

applied. Sheuld a fault eccur in ene ef the ,circuits 

ef the hydraulic brake system se that the difference 

in pressure between the circuits, en applicatien ef the 

brakes, rises te more rthan 8-10 kg/cm 2 (114-142 

Fig. 3-93. Switch for handbrake warning lamp 
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p.s.i.), a wa/ming va!lve, Fig. 3-94, closes and the 

warning lamp is lit. The warning lam p signals until 

the fauH in the brake system has be,en remedied and 

the warning valve is 'reset. Concernin g resettin g the 

warning valve, see Part 5, Brakes, Group 52. 

FUll-BEAM HEADLlGHTS 

A wa rnin g la mp for full lead li ghts is li t simultaneo us 

to the fu ll -beam head li ghts. The warn ing lamp is con

nected in pa,ra ll el with t he fu ll -beam head li g hts at 

the step re lay. 

Oll PRESSURE 

The warn ing lamp for oil pressu're receives current 

via the ignition lock and is earthed thr,ough a pres

sure sensitive va lve on the engine. With the engine 

running and at n o rmal pressure, the conn1ection be

tween t.h is lamp and earth, through the 'eng ine, is 

open. W hen the o il presSU're sinks be low a pre-derer

mined value the pressure sensitive va lve closes the 

circ ui t and the wanning lam p li ghts. 

OVERDRIVE 

The controi lam p for the overdrive is locat,ed on the 

combined instrument and lights during the time the 

overdrive is enga.ged. It is connected between the 

switch for the overdrive and body. 

ElECTRICALLY HEATED REAR WINDOW 

The controi lam p for the e lectrica ll y heated reOor Wln 

dow is mou nled in the switch knob. It lig hts when the 

heatin g is engaged for the rea'r w indow. 

Fig . 3-94. Wa rnin g valve 
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REPAI R I NSTRUCTIONS 

During work under the dashboard and instrument 

panel, the negativecable should de disconnected 

from the battery to avoid short circU'its. 

REM OVI NG THE COM BINED INSTRUMENT 

Remove the panel below the dashboard by loosening 

the two fixing screws, one on the left-hand side of 

the body and one beside the glove compartment. 

Then pull the upper section of the panel rearwards 

so that it Ioosens from the clips in the dashboard and 

loosen the panel from the bonnet r.el'ease mechanism. 

Remove the controis for the heater unit and the 

speedometer cable, and also flange nuts for the in

strumentation. Turn the instrument 1/4 tum so tha:t the 

reverse side of the instrument face's upwards. De-

toch the electrical connections from the instrument. 

The ins~wme,nrt can the n be ~i~t,ed out through the 

opening in rt-he panel. 

REPLACING CONTROL LAM PS 
AN D INSTRUM ENT LlGHTING 
LAM PS 

The lamps on the instrument panel, see Fig. 3-92, are 

mounted in holders which ar.e turned anti -clockwise 

for removal. The bulbs are 'relea's,ed from their holders 

by pulling them straight out. 

The conlrol lamp ~or .the overdrive is accessible by 

pulling the holder straight out. 

The switch knob must be screwed off in order to reach 

the controi lamp for heating the rear window. 
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To replace the oontrol lamp for the warning signa l 

f lashers, first remove the g l,a 5>s and then the circl ip 

in the switch knob. 

REMOVING THE INSTRUMENT BASE PLATE 
Pull loose the contro i kn ob for the rheoslat. (This 

knob i,s ,damage,d by remov'a l and m ust IQ lways be ex

cha ng,e,d for a new o ne . It may be necelssary to break 

the knob with, e.g., p li ers. (The new kn o b is f itted by 

pressing it onto the sha,ft from the rheostat. ) Loosen 

the screws for t he rheostat and pu ll it ou,t from the 

spade termina ls. Loosen the five remain ing screws and 

lift up t,he instrument base plate. 

REMOVING THE FIXING PLATE FOR SP,EEDO
METER AND MILEOMETER/TRIP METER 
Loosen the snap rin gs for the attachi ng nuts a nd re

move the nuts. Loosen t he f ive screws which ho ld the 

fixing plaf!e . Th'e fi )(ling plafe can be lifted out af te r 

all screws for the instrument plate have been removed 

and the plate is only held in place by the rheostat 

shaft. 

Any repairs or adjustment to .the speedomete r shourd 

always be can ied out by an authorized instrument 

workshop. 

CHECKING THE SPEEDOMETER CABLE 
It is most important that the speedometer cable IS 

correctly fitted ,if the speedomefer is to fun otion 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 the bending radius 

is less than this, vibration and noise can occur ,in the 

instrument. The drive co,upl:ing's mu'st run true ,in the 

outer casing of the cable. This is checked with the 

cable rotating. 

Fig. 3-95. Rheostat for instrument lighting 
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Fig . 3-96. Speedo meter with mileo meter a nd ~rip meter 

REMOVING AND CHECKING 
THE TEMPERATURE GAUGE 
The sende,r a nd in dicating instrument are not repa ir

a bl e a nd the e ntire unit must be re placed if da mage.d. 

The indic Sf,ting instrum e nt ca n be se pa rate d f ro m the 

detnched instrument pane l when th e voltage stabilize r 

has been removed and the nuts hol.ding the instru

ment are accessible. 

The indica1ting instrument should be checked with an 

ohmmeter. The resist,ance should be approx. 12.5 

ohms. Measu'rement is suitably carried out between 

the nuts on the reverse side of the instrument plate. 

On no account should the indicator instrument be 

Fig. 3-97. Bimetal 1ype registering instrument 



checked by conneding t he sen der cab le to the car 

c ha ss is as t his will da mage the in strume nt mecha ni sm 

(too high a voltage ,o n ' the instrume nt res iSJto r and 

overheating of the bimetal spring). If no ohmmet'er is 

availab le, the above teSlt can be carried out by placing 

a 10 ohms resistance between the sender cable and 

the ground connection on the chass is. 

The sender shou ld also be checked with an ohmmeter. 

Resistance in the sender should , at room temperature , 

be approximately 200 ohms. 

The indi cnting in strumen,t can also be checked by 

connection to a 12 vo lt battery, via a voltage stabil i

zer, and with a pr,eviously checked pickup coupled 

in series. On heating the sender both the instruments 

shou ld show a correspond ing temperatur'e. A check 

can su itably be made with a thermomet,er (sender and 

thermometer submersed in heated water). Checking 

values are as follows: 

Beg inning of green area (at (liC") 

At d ividi ng line between green areas 

At d ividing line between green and 

40° C (105° F) 

70° C (150° F) 

red areas 100° C (212° F) 

If checking is carried out with on instrument which is 

mounted on the in strument plate, then a 12 v,olt supply 

sh ou Id be connected to terminal 2 on the instrument 

plate (seie wiring diagram), the sen der to terminal 8 

and the ground ca ble to terminal 16. Do not forget 

to ground the sender. 

REMOVING AND CHECKING 
TH E FU EL GAUGE 
The pickup and fuel gauge are not repairable and 

must be exchanged if faulty or damaged. 

The gauge can be removed from the detached instru

ment panel when the voltage stabilizer and rheostat 

Fig. 3·98. Pickup for fuel gauge 

_ SVO 2738 

Fig. 3·99. Tool for removing pickup 

have been loosened and the nuts to the instrument are 

accessible. The fuel gauge should be checked with 

an ohmmeter. The resistance should be approx. 12.5 

ohms. Measurement can suitably be carried out 

between the nuts on the rear side of the instrument 

plate. 

Checking of the gauge by connecting the pickup lead 

to earth is not permitted as this will damage the 

gauge (excessive loading on the resistor wire and 

overheating of the bimetal spring). If no ohmmeter is 

available the test can be carried out by connecting 

a 10 ohms resistor between the lead and grounding 

point on the chassis. 

The pickup, Fig. 3-98, can be removed af ter the carpet 

and wooden fibre board in the luggage compartment 

have been lifted out. The pi'ckup is atrrached by means 

of a bayonet fitting. When removing, use tool SVO 

2738 as shown in Fig. 3-99. The pickup should be 

checked with an ohmmeter. 

At the upper stop the pickup should have a resistance 

of approx. 10 ohms and a,t the lower, approx. 60- 85 

ohms. Movement of the float a'rm should not result 

in a break in the circuit (reading). 

CHECKING THE VOLTAGE STABILlZER 
The voltage stabilizer, shown ,in Fig. 3-100, is aMached 

to the reverse side of the comhined instrument by a 

screw. After the screw has been loosened, the sta

bilizer can be pulled out from the contact pin holes 
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_ on the instrument. A funotional test on the voltage 

stahil'izer can be ca'nried out with ,a t,empera~ufe 

gauge or a fuel gauge. The instrument (tempera ture 

or fuel g'auge), is connected in series with a resistance 

of approxima-lely 12 ohms (ins,tead of pickup) and a 

constant direct current vo ltage of 5.1 vo lts. The read

ing is then noted. After th is th,e constant direct current 

is replaced by a 12 vo lt battery and a vo ltage stab il i

zer. Do not om it to conneGt the cover of the statb ilizer 

to earth. During testing, the stabi lizer must li e 

in the same pos ition as it does in ,the car. A damaged 

stabi lizer must be rep l'aced by a new un it since it 

cannot be repaired. 
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Fig. 3-100. Voltage stabilizer 
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Pos . Tille 

1. Dir. ind. flashers 
2. Parking light 
3. Headlight dipped beam 
4. Headl ight mOln beam 
5. Distributor firing order 
6. Battery 
7. Connectors for instrument 
8. Con nector 
9. Part of 6-po le conn. unit 

10. Horn ring 
11. Ignition co il 
12. Relay fo r horn 
13. Starter motor 
14. Caution contact 
15. Resi stor 
16. Relay for heated rear window 
17. Cigarette lighter 
18. Dipper relay for main and dipped 

beams and headlight flasher 
19. AC-generator 
20. Horn 
21. Main beam controi lamp 
22. Fusebox 
23. Wiring of foglights 
24. Eng ine comp. lighting 
25. Charg ing controi un it 
26. Switch g love comp. lighting 
27. Glove comportment lighting 
28. Warning floshers 
29. Brake contact 
30. Brake contro i lomp 
31. O il pressure controi lom p 
32. Charg ing contro i lomp 
33. Oi l pressure tellto le 
34. Switch for heodlight signolling ond floshers 
35. Vo ltoge regulator 
36. Fuel gauge 
37. Temperature goug.e 
38. Tem perature gouge sens itive heod 
39. Flash ers contro i lo mp 
40. Instrument lighti ng 
41. Heoter cont ro i ligh ting 
42. Lu~goge comp . ligh t 
43. WI ndscreen wi pers 
44. Heater 
45. Windscreen washers 
46. Interior lam p 
47. Switch for heater 
48. Switch for windscreen wipe rs and wosher 
49. Instrumen t ligh ting rheosta t 
SO. Ligh t switch 
51. Igni tion switch 
52. Door con tod 
53. Switch heat . reor window 
54. Heoted reo r window 
55. Switch fo r hondb roke con tro i 
56. Fuel gouge tank unit 
57. Reversing ligh t 
58. Toil light 
59. Toil light 
60. Number plote lighting 
61. Overdr. controi lomp 
62. Switch for overd rive 
63. Switch for overdr. on geo rbox 
64. Solenoid fo r overdrive 
65. Swi tch on georbox BW 35 
66. Switch for reversing light only fo r M 400 

ond M 410 
67. Reloy for reversing ligh t on M 400, M 410 

and starter relay on BW 35 
68. Side marker lomps 
69. Buzzer 
70. Door contod on driving seot side 
71. Foglights 
72. Fusebox for foglights 
73. Relay for foglights 
74. Switch for foglights 

Colou r indicotions : 

SB = Block 
W = White 
y = Yellow 
GN = Green 
GR = Grey 
BL = Blue 
R = Red 
BR = Brown 

Data 

32 cp 
5W 

40 W 
45 W 
1-5-3-6-2-4 
12V 60 Ah 

1.0 hp 

12 V 55 A 

1.2 W 

18W 

2W 

1.2 W 
1.2 W 
1.2W 

1.2W 
2x3W 
3x1.2 W 

18 W 

10 W 

15W 
25W 
5W 
2x 5W 
1.2W 

5W 
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GROUP 41 

CLUTCH 

TOOlS 

The fo ll owing tools are used for repairs on the clutch 

SYO 1426 SVO 2824 

SYO 4090 

Fig. 4·1. Special tools 

SYO 1426 Drift for pilot bearing in flywheel 
SYO 2824 Mandrel for centring clutch plate 
SYO 4090 Puller for ball bearing in flywheel 

DESCRI PTION 

The clutch is of the diaphragm spring type. It consists 

mainly of a pressure plate, diaphragm spring and a 

shee1t-metall <casing. The diaphragm spr.ing has a 

douhle function, that of a clutch I'ever wh,en declutch

ing and a pressure spring whe·n engaging. 

The clutch operation takes place by means of the 

dutch pedal, and on left-hand steered vehicles its 

moveme!nfsare <transferred to the clutch via a wire, 

a lever and a r.elease bearing. On right-hand st,eered 

vehicles, the movements are transmitted with the 

he'lp of a hydraulic controI. 

,. 
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Fig. 4·2. Clutch 
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REPAI R I NSTRUCTIONS 

WORK WHICH CAN BE CARRIED OUT 
WITH THE CLUTCH INSTALLED 
ADJUSTING THE CLUTCH PEDAL PLAY 

Correct du,tch pedal play is obtained by adjusting the 

release lever so that on left-hand steered vehicles a 

play of 4-5 mm (.16-.20" ), A in Fig. 4-3, is obtained. 

Play ·is adj·usted by un screwing or screwin g in the fork 

(3) on the clutch wire. If this adjustment is insufficient, 

Fig. 4-3. Release lever play 

A = 4-5 mm (.16-.20") 

l. Adjusting nuts 2. Lock nut 3. Fork 

8---+~---#------+' 

7 

6 

5--rY----+++~~ 
4 _--l---\---tl-Ki17;;:JJl 

3 ----~-kf-.:....:.=I. 

9 

10 

11 

12 

2 ~--13 

1. Rubber bushing 
2. Washer 
3. Nut 
4. Lock was her 
5. Washer 
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Fig. 4·4. Pedal carrier 

6. Rubber stop 11. Peda I shaft 
7. Clutch wire 12. Bolt 
8. Stop bracket 13. Clutch pedal 
9. Bracket 

la. Bush 

for exampl·e, because of replocement of the clutch 

wire, the sleeve attachment to ,the clutch casing is 

moved by means of the nuts (l). 

For right-hand steered vehicles, the corresponding 

play sho uld be 2-3 mm (.08-.12" ) and adjustment is 

made by aHering the length of the thrust rod. 

REPLACING THE CLUTCH WIRE 

l. Unhook the ,return spring for the release lever. 

Disconnect the wire from the lev·er. 

2. Unscrew the rear Inut and remove Ithe wire sleeve 

from the .d utch casing. 

3. Disconned the wir·e from the clutch pedal. Un 

screw the nut for the wire sleeve and remove the 

wire. 

4. Fit the new wire in reverse order to removal. 

Adjust the pedal play. 

REPLACING THE CLUTCH PEDAL OR BUSHES 

The description given below .is applioab l,e if it con

cerns either the replacement of the !pedal or of the 

bushes. 

l. Release the bolts a.nd remove the s,top bracket 

for the pedal. 

2. Unhook the wir·e from the pedal. Remove the cir

clip and lift off the pedall. 

3. Drive out rrhe old bushes with a sui,table drift. 

Press in the new bushes. Lubricate them w.ith 

girease. 

4. If the pedall shaft is worn, replace it. It is fixeld 

by means of a bolt. 

5. Place the pedal on the shaft and fit thecirclip. 

6. Hook on the wire to the pedal. Fit the stop bmc

ket. Adjust the pedal play. 

Fig . 4-5. Removing the clutch 



Fig. 4·6. Release components 

l . Re lease bearing 4. Return spring 
2. Release fork 5. Wa she r 
3. Re lease shaft and lever 6. Circlip 

REMOVING THE CLUTCH 
l. Remov·e the gearbox in accordance wi,th the in

s.trucf1ions given in Gro up 43. 

2. Slacken the bolts holding the c1utch to the flywheel 

by loosening them crosswise a couple of turns at 

a -time to prevent warping. Remove the c1utch and 

c1utch plate. 

RECONDITIONING THE RELEASE 
COMPONENTS 
1. Remove the bolt in the release fork. lake out the 

release beariong. Pul,1 out the rel,ease shaM. 

2. Drive out the ol,d bushes with a suitable drift. 

Press in the new bushes. 

3. Coat a thi'n I,ayer of grease on the sleeve of the 

re'lease bearing and <then ,in stall the bearing in 

position. 

4. Hold the release fork in i,ts place and in sert the 

release shaft. 

REPLACING THE INPUT SHAFT 
PILOT BEARING 
1. Remove the cir-cli.p for the bearing. Pull out the 

bearing with puller SYO 4090. 

2. Pack the bearing with .heat-resistant gre·ase. Then 

fit it with the help of drift SYO 1426. Fit the cir

clip. 

INSPECTING 
Check the c1utch thoroughly. The pressure plate shou ld 

be checke-d for heat damage, cracks, scO'ring or other 

damage to the fr iction surface. Check the curvature 

of the pressure plalte with a 240 mm (9.45") long steel 
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Fig. 4-7. Checking the curvature of the pressure plate 

Fig. 4-8. Fitting the clutch 

ru ler, which is placed diagona lly over the friction 

surface of the pressure pla.te. Then measure the di 

stance between the straight edge of the ru ler and 

the inlner -d iameter of the pressure plate. This measure

ment mus,t not exceed a maximulm of .03 mm (.0012"), 

see A Fig. 4-7. There must be no "crowning", that is, 

clearance between the straight edge of the wl·er and 

the outer diameter of the preSSUf'e plate. The check 

shoul1d be carried out at seve·ml points. 

FITTING 
Before fitting, check that the dutch facings, the fly

wheel and the pressure plate are completely f.ree 

from oi!. Wash them w.ith clean petro.I (g asO'lin e) and 

wipe off weil with a clean piece of cloth. 

1. Set up the clutch plate (the longest side of the 

hub facing backwards) togetherr with the clutch 

against the flywheel and insert the centering 

mandrel SYO 2824 so that the guide journal on 

th is oentres the p'ilot beariong in the f lywheel, se'e 

Fig. 4-8. 
2. P,la,ce in the ,six bolts which hold the dutch and 

tighten them crosswise a couple of turns at a time. 

Remove the centering mandre!. 

3. Fit the gearbox accord ing to the instructions given 

in Group 43. Adjust the c1utch pedal play. 
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Fig. 4-9. Master cylinder 

1. Cylinder 6. Connect ion pipe 
2. Piston fo r flui d contai ner 
3. Was her 7. Pis ton sea l 
4. Piston sea l 8. Was her 
5. Sprin g 9. Circ li p 

CLUTCH CONTROl, RIGHT-HAND 
STEERED VEHIClE 
MASTER CYLINDER 

Removing 

1. Remove the hose from the oI utch f luid contariner 

a nd a ll ow the f luid to run o ut in ~o a dean vesse l. 

Disconnect the pi pe fro m the master cyli nder. 

2. Remove the bolt in the c1 utch peda l. Re lea se the 

bol~s a nd re mov,e the master cyHnde r. 

Dismantling 

l. Remove the rubbe'r cover and t,he thrust rod. 

2. Remove the cirolip and take out the washe r, piston, 

piston sea,1 and r,eturn spring. 

3. Remove the out/er piston seal from the piston. 

Inspecting 

Oean dl t he parts in white spirirt- and check them for 

wear or other damage. 

Assembling 

l . Dip the piston s,eals and the piston in hrake fluid. 

Fit the outer sealon the piston. 

2. Fit the return spring, piston sea,l, piston and 

washer in the cy,linder. Fit on the oi,rclip. 

3. Fit the thrust rod and the 'rubber cover. Mak,e 

sure ,that t he venting hole in the r ubher cover 

taoes downwards. 
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Fig. 4-10. Master cy li nder 

1. Rubber cover 5. Cylinder 9. Rub ber cover 
2. Ven ting ni pp le 6. Thrust sleeve 10. Lock nu t 
3. Pi sto n sea I 7. Circ li p 11 . Thrust rod 
4. Pi ston 8. Stop ring 

Fitting 

Fitting IS In reverse order to remova l. Fi ll with brake 

fluid and bleed the system. 

MASTER CYLINDER 

Removing 

Disconnect t he pipe from th e hose. Re le'ase t he hose 

from the conta iner. Unrhook the return spring. SIaeken 

the bolts a nd li ft off the mast,e r cylinder. 

Dismantling 

Remov,e the rubber cover a nd the thrust rod. T a ke 

off the circlip and aho the pisten. 

Inspecting 

See unde r t he heading "lnspec1ting the master cylin

der", whioh applies whe re rel'evanrt. 

Assembling 

Dip ~he pi ston ond sea,lin brak,e fluid and place the 

sealon the pis~on. Fit the pistan in the cylinder. Fit 

the airrdip , the ithrust rod and the dust cover. 

Fitting 

Fitting is in reverse order to removal. Bleed the system 

and adjust the fre·e travel of the c1utch lev,er. 

BLEEDING THE HYDRAULIC SYSTEM 

Ch,eck to make sure that the f1ui'd container is fil,led 

with brake fluid. Remove the rubber cap on the bleed

er valve on the master cy~inder. Fit a bleeder hose 

to the va,lve and inse'rt the hose down into a con 

tainer with brake fluid. Open the bleeder valve and 

depress the c1utch pedal. Shut off the bleeder valve 

while the pedal is fu,lly Idepressed . Then release the 

pedal. Repeat this proaedu're until fluid free from air 

bubbl,es flows out. Fil! the container withbrake fluid. 



GROUP 43 A 

GEARBOX 
TOOLS 

The f ollowin g specia l tools are used for repa i rs on the gearbox 

I l 
1801 1845 2261 2337 2412 2826 2827 2828 2829 

2832 

2830 

.~ ~ 
2831 

CD 

2837 

2851' 2852 

@© 

4030 
2853 

© 
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Fig. 4·11. Specia l to ols 

SVO 1801 Standard hand le 18X200 mm 
SVO 1845 Press tool for fitting the flange 
SVO 2261 Puller for flange 
SVO 2337 Drift for removing oil seal in cover for input shaft 
SVO 2412 Drift for fitting oil seal in rear cover 
SVO 2520 Stand , see Fig. 4-12. Used together with fixture SVO 2825 
SVO 2727 Tool for suspending engine when removing and fitting 

gearbox, see Fig. 4-16 
SVO 2825 Fixture for holding gearbox. Used together with stand 

SVO 2520 
SVO 2826 Puller for front bearing on intermediate shaft 
SVO 2828 Puller for rear bearing on mainshaft, M 400 
SVO 2829 Device for lifting and installing the mainshaft in gear

box 
SVO 2830 Pu Iler for reverse shaft 
SVO 2831 Press tool for fitting bearing on intermediate sh af t and 

rear bearing on mainshaft 
SVO 2832 Puller for rear bearing on mainshaft, M 410 

Used together with SVO 2828 
SVO 2833 Fixture for gearbox. Used on garage jack when remov

ing and fitting gearbox, see Fig . 4-17 
SVO 2837 Counterhold for flange (hand le used only for auto

matic transmission) 
SVO 2851 Drift for fitting oil seal in cover for input shaft 
SVO 2852 Cushioning ring for fitting bearing on input shaft and 

synchronizers on mainshaft 
SVO 2853 Ring for dismantling mainshaft 
SVO 4030 Puller for oil seal at flange Fig. 4-12. Stand SVO 2520 with fixture SVO 2825 
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DESCRI PTION 
(For gembox with over.drive, see a lso Group 43 B, Overdrive) 

The gearbox ·is four-speed and f u,lly synchron ized. Its 

design and construction are shownin Fig. 4-13 and 

1~lustration 4 B. A ll gears ex,cept reverse me in con

stant mesh with one another. For this reason, the 

mainshaft gear is journalled wirth needle bearings. 

When a g,ear is engaged, the corresponding gear 

wheel is connecte'd to the mainshaft by means of an 

engag'in-g sleeve. 

REPAIR INSTRUCTIONS 

WORK WHICH CAN BE CARRIED OUT 
WITH THE GEARBOX INSTALLED 
REPLACING THE OIL SEAL 

1. Carry out where app licable operations 1-6 under 

the heading "R,emoving". 

2. Release ~he ,nut for the flange. PuH off the flange 

with pulrler SYO 2261, see Fig. 4-14. 

3. Pull out the old sea l with p ul1lelr SYO 4030. 
Fit the new olil sea l with the help of sleeve SYO 

2412. 

Fig. 4-13. Gearbox M 400 

Fig. 4-14. Removing the flange 
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4. Press on the flange wirth tool SYO 1845, see Fig. 

4-15. Fit the o,ther pa'rts. 

REMOVING 
1. Secure lift tool SYO 2727 to the engine as shown 

in Fig. 4-16. The lifting hook is secured round the 

exhaust manifolid. 

2. Jack up the vehicle and place blocks undernearth. 

R,emove the oH iirom the gearbox. 

3. Remove rthe gear lever. Disconnect the following: 

Fig. 4-15. Fitting the flange 

Fig. 4-16. Suspending the engine 
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Fig. 4-17. Fixture for removing gearbox 
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The upper ancho.rage bolts for the radiator, the 

nuts for the eXihaust manifold flange , the battery 

lead, the throtfTl,e shaft and clutch wire from the 

flywhee l Gasing. 

4. Release andremove the suppo rt>ing member under 

the gearbox. Discon nect the bracket for the ex

haust pipe. Disconnect the speedometer cab le. 

Disconnect the propeller shaft. 

5. Lower the rear ,end of the e ngine about 4.5 cm 

(1 .8") and then s,lacken ,the lines for the reversing 

lights and ove r.drl1ive if fitted. 

6. Replaoe the li fting plate on the jack with fixture 

SYO 2833. The pin in the fixture shou1ld rt-hen be 

lecated in its front iposi,ti'on for gearbox M 400 
and in ~he rear posi~ion for the M 410 gearbox. 

Support the g.earbox with rthe fixture. Slacken the 

boMs in the clu~oh ,casing. Pull the gearhox rear

wards and then lewer it, see Fig. 4-17. 

DISMANTLING 

Applies a lso to M 410 after the overdr,ive has been 

removed. 

l. Fit fixture SYO 2825 in stand SYO 2520, see Fig. 

4-12. Secu,re the gearbox in the fixture. 

2. Slack.en the bolts and lift off the geO'rbox cever. 

Remove the springs and the interlock balls for 

the se lector mils. 

3. Sla'ck'en ,the nut for the fl ange. Use for this tool 

SYO 2837. Pul,l the flong'e off wi,th pulle'r SYO 

2261, see Fig. 4-14. 
4. Remove the release bearing. Release the belts 

and rem ove the cover fer the input shaft. Then 

release the bolts for the clutch cas ing and remeve 

t,he ca,sing. 

5. Turn the gea'rbex upside down. Pull eut the front 

bearing ef the int-ermediate shaft wi,th tool SYO 

Fig. 4-18. Removing intermediate sh af t front bearing 

Fig. 4-19. Removing intermed ia te shaft rear bearing 

VOLVO 
103 103 

2826, see Fig. 4-18. Remove the rear cever and 

then pull eff the rear bearing of the intermediafe 

shaft with tool SYO 2827, se'e Fig. 4-19. 
6. Restore ~he gearbox te ,its normal position. While 

doing th is e nsur'e that the te,e,th ef t-he inter

me-diate shaft are not damaged when it drops 

down into the beMom of the gearbox. 

7. Unscrew rt-he holts for the se lector fo.rks. Push the 

se lector rai ls badewards and drivle out the ten

sioning pin in lIhe flange of the sel'ector rails. 

Push out the seledO'r rails. When dOiing this, hold 

the se l,eot,or torks s'e that they do net come askew 

and jam on the rails. R'emove the s-eleclor forks. 

8. Remeve the speedemeter gear. PUIII out the re'ar 

bearing of the mainshaft wi~h tool SYO 2828, see 

Fig. 4-20. If ,the bea'ring sticks in rt-he gearbox 

housing, push the mainshaft ferwards se that its 

drive and synchron'izers ge aga'inst the drive of 

the intermedi'ate shaft. Te prevenrt- this, place a 

pie·ce ef flat iron or similar between the front ,end 

of the mainshaft and the gearbex heusing. 

For the M 410, remove the .bolt in rtoel SYO 2828 

4:7 



4:8 

VOLVO 
103 105 

Fig. 4-20. Removing the mainshaft rear bearing, M 400 
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Fig. 4-21. Removin g the mainshaft rear bearing, M 410 

SVD 2829---: 
, / 

Fig. 4-22. Lifting out the mainshaft 
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Fig. 4-23. Removing the reverse shaft 
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and rep lace it with SVO 2832. Then pu ll off the 

rear beapi'ng ,in the same way as fOor the M 400 

unit, see Fig. 4-21. 

9. P.u l'l out the input shant and rem ove the syncron i

zin g ring . ~emove the thrust washer from the 

mainshaft rear end . Fit lifting tOOoI SVO 2829 

on the mainshaiit. Push the engaging 5'le.eve for 

1 st and 2nd speed rearwards. Lift up the main

shaft as shown in Fig. 4-22. 

10. Pull out ,the reversing sha# with puller SVO 2830, 

see Fig . 4-23, and remove the reve·rseg.ear. 

11. Pull out the oil sea ls kom the front and rear 

oovers with drift SVO 2337. 

Fig. 4-24. Dismantling the mainshaft, I 

VOLVO 
103 109 



Fig. 4-25. Dismantling the mainshaft, 1/ 

DISMANTLING THE MAINSHAFT 

VOLVO 
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1. Remove the lifting tool and then 1 s,t spe-ed gear 

wheel, the needle bearing and the synchronizing 

cone. 

2. Remov,e the engag1ing sleeves and the flange,s 

for the synchronizers. Remove the circl ips for the 

synchronizing hub. 

3. Fit tool SYO 2853 on to the mainshaft. Place the 

shaft in -a press and support 'i!f' with the tool as 

shown in Fig . 4-24. Prress off 2nd speed g,ear wh ee l 

and l st and 2nd speed synchronizing hub. 

4. Revert the shaft and place ,itin the press as shown 

in Fig. 4-25. Press off 3rd spe-ed gear wh ee l and 

4th spe-ed 'synchronizing hub. 

INSPECTING 
After the dismantling, clean all ,t he parts in white 

spirit and -check for wear or other damage. 

Check t he g'earr whe,els particularly for cracks or 

scoring on the te,eth surfaces. Damagerd or worn gear 

wheels should be replaced. 

Check the synohronizing cones, also the orther parts 

of the synchronrizing devices. Darmaged or worn parts 

should be r,epl-aced. 

Check the baH bea,rings especiaHy fOrr scoring or 

cra.cks in the bearing races or on the balls. 

ASSEMBLlNG 
ASSEMBLlNG THE MAINSHAFT 

l. Assemble 1st-2nd and 3rd-4th speed synchronizers. 

Fit the snap rings correctly, see Fig. 4-26. 

2. Place ring SYO 2852 ,in a press. Place on 3rd-4th 

synchronizer, synohronizing cone, 3rd spe-ed gear 

Fig. 4-26. Assembling the synchronizing 

wheel and ne,edle bearing. Make sure that the 

synchroni:z:i,ng flange locates conectly in the 

groov-es in the synchronizing cone. Press the main· 

shaft into the synchronizing hub as shown in Fig. 

4-27. When doing this, turn the 3rd speed gear 

wheel in order to check that this gear as weil as 

the needle hearing fit cOl'1rectly. Try out a circlip 

whi ch fills the grrO'ove weil and fit the circliip. 

3. Place l st-2nd speed synchronizer, synchronizing 

cone, 2nd speed gear wheel, and needle bearing on 

ring SYO 2852. Make sure that the gear ring on the 

engaging sleeve comes forwards and that the 

flanges fit correctly in the gll1o'oves of the syn· 

chronizting cone. P.ress in the mainshaft, see Fig. 

4-27. When doing thi s, turn .the 2nd speed gea,r 

wheel to prevent it from ~astening . Try out a cir-

Fig. 4-27. Fitting the synchroniz ing 
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SVD 2852 
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Fig. 4-28. Fitting the ball bearing on the input shaft 

cli p wh,ich fits we il into the groov,e on .the shaft 

and fitt the 6rcl ip. 

4. Fit l st speed gea1r whee l with needl e bem·ing a nd 

synchronizing cone 'On the ma inshaft. Fit on lifting 

tool SYO 2829. 

ASSEMBLlNG THE GEARBOX 

l . Press the oi·1 seals on to the front and rear covers 

with drift SYO 2851 ond SYO 1801 as weil as SYO 
2412. P'ress the ball bearing on to the input shaft 

with t he help of the cushioning ring SYO 2852 

and drift SYO 2851, see 4-28. Try out a 6rclip 

which fits weil in~o the groove and fit the circlip. 

2. PIO'oe the gem I,ever for the reverse shaft on to 

the bea'ring pin in the gearbox hous.ing. Fit the 

reverse gear and the reverse gear shaft. T,he re

verse g,ear shaft should li,e level with the ·rear end 

of the ,housing or a maximum .2 mm (.08") helow. 

Fig . 4-29. Fitting the mainsha ft rear bearing 
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Fig. 4-30. Fitting intermediate shaft bearing 

A. I nsert drift 
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3. Place the intermed ia te shaft i'n the botto m of the 

gearbox ho using. Fit the ma inSlhaft ,in the hous·in g. 

Tla ke off th e li ft in g tool and place the th rust 

washer on to the ma inshaft. 

4. Fit th e rear ba ll bea;ring on to the mainshaft. Fit 

press tool SYO 2831 over the bear in g and the 

main $lhaft a s shown in Fig. 4-29. Press the bearing 

on to the shaft. If the bearing does not locate in 

the housing, the spindl,e on ~ool SYO 2831 oan 

be screwed out and a flat iron piece plac·ed bet

ween this and the front end 'Of the housing. The 

beoring can then be pr·ess·ed into position with 

the tool. 

5. Fiit the needle bear ing in the input shaft. Install 

the loose synchronizing cone in the synchronizer 

for the 3rd-4th spe,eds. Plaoe it correctly so that 

the flanges take up in its grooves. Push the input 

shaft into the housing and on ,the pin of the main

shaft. 

Fig. 4-31. Clearance for intermediate shaft 

A = .O~.05 mm (.002") 



6. Turn t he gearhox ups ide down. Press the insert 

drift into p ress t oo l SYO 2831. Then pr,ess on the 

bearings fo r the in,termedi a te shaft with the press 

tool, see Fig . 4-30. Fit the clutch casing with a new 

gasket . 

7. Fit selector forks, flanges and sel,ectorrails. Make 

sure that ,the flang.e for the reve'rse g'ear fits cor

rectly in the gear lever. Fit the boHs and tension

'ing pins. Use new pins. 

8. Turn the gea'rhox with the rear end upwards. 

Drive fOirwards the int,ermediatesha.ft so that its 

front beolring li,es against the clutch oasing. Fit 

in shims for the intermediate shaft rear bearing 

so that they li'e evenlly with or up to .05 mm 

(.002" ) under the rear end (see A, Fig. 4-31 ). 

9. Fit on the la 'rge speedomete'r gealr. Fit the rear 

cover wi th a new gasket. W hen fitting, compress 

the g'a sket a nd e nsure that t he intermed,ilOte shaft 

has the correct clearanoe , .20-.25 mm (.008- Dl O") . 

10. Press on the flange with tool SYO 1845. Fit the 

washeT and nut. Tigh'fien the nut to a torque of 

11 - 14 kgm (80-11 O Ib.ft.). 

11 . Place the interlocking balls ,and spnings in position. 

Fit the gealrbox, cov,e'r and gasket. Filt the cover 

over the input shaft. Fit also the release bearing. 

FITTING 

Fitting of the gearbox lis in reve'r.se order to removal. 

Filll wi,th oil. 
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GROUP 43 B 

OVERDRIVE 

TOOlS 
The fo llowing specia l too ls are required for work on the overdrive unit 

1801 

2834 

1845 2261 2412 

2835 

Fig . 4-32. Specia l too ls 

SYO 1787 Drift for removing rear bearing, output shaft 
SYO 1801 Standard hand le 
SYO 1845 Press tool fo r fitting flange 
SYO 2261 Puller for flange 
SYO 2412 Sl eeve drift for f itting front and rear bearings on out-

put shaft and oil seal at flang e 
SYO 2417 Drift for fitting bush in output shaft 
SYO 2423 Pu Il e r for bush i n output sh ah 
SYO 2834 Pressure gauge for checking oil pressure 
SYO 2835 Cenlering mandrel for splines in planel carrie r and uni

direc1ional clu1ch 
SYO 2836 Socket for removing and fitting plugs for fine filt e r, 

oil pump and relief valve 
SYO 4030 Puller for oil seal at flange 

2417 

2836 

2423 

" I 
I 

403 0 
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DESCRI PTION 

The overdrive uni t IS of the e picydi c 'type a nd is 

atta ched to t he rem e nd of th e gembox. Its des ign 

and cons,truct ion 'are Slhown in Figs. 4-33, 4-41 and 

Il lust.ration 4-C The wo rk ing princip l,e of the over

drive is ,as fo ll ows : 

DIRECT DRIVE POSITION 
W he n trave l11ing forwards the power IS tra nsm itte,d 

from the gearhox ma inshaft t hro ugh the uni-d irec

tiona l d utch to the outp ut shaft of the overdrive . At 

the same t ime the clutch sliding membe'r (pos ition l, 

Fig . 4-34) is p ressed by fou,r springs aga inst the 

ta pered part of the output shaflt. W hen reve.rSling or 

w he'n the eng ine acts as a brake, the torque is trans

mitted thro ug h t he cl utch sl id in g member. 

OVERDRIVE POSITION 
In the overdrive pos ition the clutch s li d ing mem ber is 

pressed aga inst the brake rin g (see II, Fig. 4-34) w ith 

Fig . 4-33. G earbox M 410 

• Non-rotating parts 

• Parts rotating at a higher speed than the input shaft 

D Parts rotating at the same speed as the input shaft 

Fig . 4-34. Working principle of the overdrive 

I. Direcl drive position 
II. Overdrive position 
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the he lp of the p iston s (27, Fig . 4-41) in ,th e hydra uli c 

cylinders. Thi s aho locks th e sunwheeL Sin ce the 

p lanet gear reta iners are li n ked to the ma inshaft 

through the sp li nes, t he p lanet g'ears are forced to 

rotate aro und the sunwh e.e l. As a res ult of thi s, the 

o utp ut shaft w ill ,rota te a t a high er speed th a n the 

ma,ins haft. 

ELECTRICAL SYSTEM 
The overdriveisengaged by e lectro-hydrau lic means. 

O n the g,embox cover there is a contact which cuts 

in when 4th speed is e ngaged. Thus the overdrive 

can only be e ng'ag'ed wh e n t hi s speed is e ngag'ed. 

It is switche,d o n by means of a switch placed under

neath the steering w hee l. Th is swit'ch cl oses the cir

cuit vi a the swiotch on t he gearhox to a so leno id on 

the oveirdrive. The sol.enoid a rm ature is thus moved 

a nd thi s ope rates the contro i va lve to th e pos ition 

for ove rdrive . 

HYDRAULIC SYSTEM 
The hydraulic sys,tem consists of the following mO'ln 

parts: Pre-filter, plunger pump, fine filt'er, hydraulic 

cylinde,rs and plunge'rs, relief valve and a controi 

valve whi'ch 'is operated by the Slolenoid. 

The relief valve has a special construction with a 

hydraulic piston and four diff.erent springs. It has three 

different functi'O'ns: 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 direct drive and v,ioe versa. 

Its function ,is desoribed in more detail be.low. 

~ oil flow with dilred drive ,is shown in Fig. 4-38. 

Fig. 4-35. 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. 4-36. Relief valve 

l. O-ring 
2. Cylinder 
3. Large piston unit 
4. Spring 
5. Valve ball 
6. Channel for oil pump 
7. Channel to mainshaft 
8. End piece 

9. Spring 
10. Small piston unit 
11 . Nozzle 
12. Channel from 

contral va lve 
13. Plug 
14. O-ring 

Fig. 4-38. 

l . Nazzle 
2. Channel , controi 

valve-relief valve 
3. Relief valve 
4. Pre-filter 
5. Oil sump 
6. Oil pump 
7. Fine filter 
8. Gea rbax mainshaft 
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Fig . 4-37. Oi l pump 

l. Mainshaft 
2. Eccentric 
3. Cannecting rad 
4. Gudgean pin 
5. Pistan 
6. Cylinder 
7. Ball 

Function with direct drive 

9. Eccentric 
10. Channel, relief valve 

mainshaft 
11. Piston 
12. Channel, ail pump - hydraulic 

cylinder - contral and relief 
valves 

13 . Controi valve and sale'naid 

8. O-ring 
9. Valve sea t 

10 . Spring 
11. Plug 
12. O-ring 
13. Pre-f i Iter 



Fig . 4·39. O verd rive in fun ction 

The oil is drawn thr·ough the pre-filt.er by the plunger 

pump and is conveyed undeT pressure through the 

fine fi·lter. From here the oil fl.ows fUlrther through the 

hydroulic cylinders to the relief and controi valves. 

The controi va.lve -is dose-d and the I'arge p-iston of 

the r,elief va'lve is in its lowe'r position. This off-I'oads 

the Slprings so that on.ly a low pressure is required 

to press down the small pist.on of the r8llief valve. 

Oil then flows past the small piston out in~o the 

channel to the malinshaf.t. 

When the ov,erdrive is engaged, the controi v,alve is 

displa·ced and oi,1 flows through the oilway and 

operates the II'arge piston of the relief valv-e. 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 

ther·eby displaced in the hy,draulic cylinders, the c1utch 

sliding member is puHed forwards and contact made 

with the brake ring. 

Wi·th disengagement of the overdrive, the conn,ec

ti-on between channels 12 and 2 is c1osed. Inst·ead, th'e 

connection between channel 2 and the sump is opened. 

This permits oill under the large piston of the relief 

valve to flow ourt into the sump, the pressure in the 

system drops and dir,ed drive lis engaged. Beaause of 

the orihce nozzle in the 'channei and owing to a suit

abl-e balanci-ng of the spring force, a certain time 

passes for the piston of rthe relief valve to move from 

one outer posi"fJion to the other. This time is 'so a,dapt

ed that a smooth engag'ement occurs without any 

slipping of gears. 

Oil passing the small piston of the ,reHef va,lve is 

conveyed throug'h the channel and a drining in the 

mainshaft to the uni -di'rectional c1utch and the needle 

bearing shaft. The'reaM-er the oil is aaught up by a 

plate and I,ead via the planet gea-r back to the gear

box housing, see Fig. 4-40. 

Fig. 4·40. Lubricating system 
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36 35 34 33 32 31 30 29 28 27 26 25 24 

Fig. 4-41. Overdrive 

1. Output shaft support bearing 17. Thrust washer 34. Small piston 
2 . Thrust bearing retainer 18. Speedometer drivi ng gear 35. Base plate 
3. Sunwheel 19. Spacer 36. Check valve for oil pump 
4. Clutch sliding member 20 . Ball bearing 37. Pump cylinder 
5. Brake ring 21. Output shaft 38 . Magnet 
6. Clutch member outer lining 22 . Oil seal 39. Pre-filter 
7. Planet gear 23. Coupling flange 40. Fi ne fi I ter 
8. Needle bearing 24. Rear casi ng 41 . Pump plunger 
9. Shaft 25 . Solenoid 42. Connecting rod 

10. Planet carrier 26. Piston seal 43 . Front casing 
11. Oil thrower 27. Piston 44. Input shaft 
12. Uni-directional clutch 28. Operating valve (gearbox mainshaft) 

rollers 29 . Orifice nozzle 45. Eccentric 
13. Uni-directional clutch 30. Cylinder top 46. Bridge piece 
14. Oil trap 31. Cyl i nder 47. Spring 
15. Ball bearing 32. Spring 
16. Bush 33. Large piston 
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REPA-I R I NSTRUCTIONS 

WORK WHICH CAN BE CARRIED OUT 
WITH THE OVERDRIVE INSTALLED 

CHECKIN G THE Oll PRESSURE 

The oil pr,essurecan be suitably checked when driv

ing on test roll'ers o r on a motorway. T,he check can 

al,so be made with the vehicle jocked up but this 

should be avoided for reasons of safety. 

Checking is as foHows: 

1. Remove the plug undelr the operation valve and 

oonnect the pressure gauge SYO 2834, see Fig. 

4-42. 

2. Read ,off the preswre when driving on dir'ect dr ive 

at about 40 km.p.h. (25 m.p.h.). The pressure should 

then be about 1.5 kg/cm2 (21 Ib./sq .in .). 

3. Eng'a'ge the overdrive and ·check that the pressure 

rises to 36-39 kg/cm2 (510-550 .Ib ./sq.in .). 

4. Disengag·e the overdriVle ,and check the time for 

t.he pr'essure to drop to 1.5 kgJ.cm 2 (21 Ib./sq. in .). 

This tjme must not exceed 3 seconds. 

REPlACING THE SOLEN OlD 

AND OPERATING VAlVE 

The solenoid and operating valve are intJegrally built 

as one unit, which is ,replaced complete. For r'emoving 

and fiiting, use a 25 mm (1 ") fixed spanner. Use a new 

seall and O~rings when fiMing. The tightening torque 

shoU'ld be 4.2-5.5 kgm (30-40 Ib.ft.). 

CHECKING AND REPlACING THE RELIEF VAlVE 

1. Remove the base plat·e ·and the pre-filter. Collect 

the oil in an oil contaiiner. Warning. If the vehicle 

has belen . ,riven ,recently, the oi·1 may be hot and 

cause dO'mag·e if it comes into contad with your 

skin. 

2. Remov,e the plug under the r,elief valve with tool 

SYO 2836, see Fig. 4-43. Pull out ,the large piston 

SVD 2834 

Fig. 4-42. Checking the oil pressure 
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of the f1e li ef valve, then tJh e spring a nd sprin g 

reta,iner. Ev·en the low-pressure spring will O'lso be 

included in the removal. Then pull ,out the sma+1 

piston with its sprin g and spring re,tainer, a lso the 

cylinder and end washer. Us'e a pair of pliers 

with nalrrow jaws for the piston unit ond a loop, 

see Fig. 4-44, for t.he cy,li nder and washer. 

3. Wash a ll the parts in white spirit and blow them 

dry with compressed a ir. Check them carefu lly 

for wea'r and damage. The pistons shou ld run 

eas·ily in their cylinde'rs. Fau lty parts must be re

placed. N.B. The foHowing uni~s are av·ail'able as 

spare pants: End washer, cyli nder, the sma ll piston, 

ad juste.r washer, 10w-pre s5U're spring, l'OIrg'e piston , 

plug and the O -lrings. 

Fig. 4-43. Removing the plug 
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Fig. 4-44. Removing the relief valve 
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Fig. 4-45. Blowing the orifice nozzle dean 
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4. Be·fore fitting the parts of the reli,ef valve, it may 

be suitable to blow ~he orifice nozzle dean wirth 

compressed nir, see Fig . 4-45. 
5. Fit the new O-rings on the end washer, cylinder 

and plug. Lub6cate the parts with o il. Then install 

them in rthe fo ll owing order: End washer, cylinder, 

sma ll piston, low-,pressure spring, largle piston and 

plug. T,ighten the plug to a torque of 2.2 kgm 

(16 IbJt.). 
6. Fit the pr,e-filte1r and base plat'e with a new gasket. 

Make sur,e .~hat the magnet is in position on the 

bas'e plate. Fill with oil. 

CLEANING THE ORIFICE NOZZLE 

The orifice nozzle is accessible af ter the cylinder of 

the relief valve has been removed according to 

above. Blow the orifice nozzle clean with compressed 

air, see Fig. 4-45. 

CHECKING AND REPLACING THE CHECK VALVE 

l. Remove t,he base plate and pre-filter. Collect the 

oil in an oil container. Warning. If the vehide has 

belen recently driven, the oil may be hot and 

cause damage if con~act is made with your skin. 

2. Remove the plug with tool SYO 2836. Take out 

the non-return valve spring, non-return ball and 

non-retum body. 

3. Clean all the parts in white spi rit and blow them 

dry with compl1essed air. Check the parts for 

damage 'Ond wear. Repl,ace faulty parts. 

4. Fit a new O-,ring ·on to the pl,ug and then re-fit 

the non -retum body, ball, spring ,and plug. Tighten 

the plug to a torque of 2.2 kgm (16 IbJt.). 

4: 18 

Fig. 4-46. Fine filter 

1. Fi lter 2. Sea l 3. Plug 
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5. Re-fit the pre~filter and base pl'at'e together with 

a new gasket. Do not forget the mag net on the 

bottom plate. Fi ll with oi l. 

CLEANING THE FILTER 

l. Remove the base pl'ate and ifhe pre-fi1Iter. Collect 

the oil in an oil container. W'arning. If the vehicle 

hCls been recently driven, ~he oil may be hot and 

cau~e damage if contact is made with your skin . 

2. Remove the plug and take out the se'al and fine 

filte,r, see Fig. 4-46. 
3. Clean all the parts ,in white spi rit. Then blow them 

dry with compressed air. 

4. ~it the fine filter, a new seal and the plug. T,ighten 

the plug to a torque ,of 2.2 kgm (16 IbJt.). 

5. Re-fi:t ~he 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 THE OVERDRIVE 

To fooilitate removal, the vehicle shou.ld Hrst be driven 

with the ovelrdrive engaged and then with it disen

gaged with the clutch pedal depressed. The last-men

tioned is imporl>ant in order to avaid torsionai tensions 

in the shaft between the pl'anet caHielr and uni-·direc

tional c1utch. Any stresses will disappear even if oil 

with pressure of 20-25 kg/cm2 (284-335 p.s.i.) is 

connected to the output at the ope,rating valve. The 

overdrive is engaged and disengaged with th,is pres

sure. 

R,emoval is as foll,ows: 

l. Carry out opell1ations l-S under "Removing" in 

Group 53 a. 

2. Disconnect the cahles to the soleno,id. 



3. Unscrew the bo l,ts ho lding .f,he overdrive un it to 

the int'ermedi'arf"e f l ange. Pull the overdrive straight 

out backwards until it goes free from the geor

box ma inshaft. 

DISMANTLING THE OVERDRIVE 

M aximum cleanliness must be observed w hen work

ing with the over driv,e unit. Before th e dismantling, 

d ean th e ourf"s ide of th e unit thoroughly. Then f irst 

dismant ie ,t he ma in parts as f oH ow s: 

l . Place the overdrive ve'rtica'lIy in a v ice provided 

with coppe'r jaws. Re movIe th e so leno'id and 

ope'rat ing va lve. 

2. Bend down the locking tab, unscrew and remove 

the nurf"s fior the piston bridge pieces. Remove the 

bridge p ileces. 

3. Unscrew the nuts ho lding the bra ke ring, front and 

rear cas ing. Loosen the nuts success ive ly a ll round 

in order to av,o id any d istort ion from t he sp rin gs. 

Lif t off the fronrf" casing and hrake ring, see Fig. 

4-47. 

4. Tap loose th e brake rin g f rom the firont cas ing 

with the ,help of a copper drift and hammer. 

5. Remove t he springs for the clutch sli,ding member. 

Lift ou,t the clutch sliding member complete with 

thrust bearing and sunwheel. 

6. Lift out the planet gear cmrier complete. 

REMOVING THE FRONT CASING 

l. P,loce the casing with the front side downwards 

on a bench. Connect compressed air to the hole 

for the opelwting valve and blow out the pistons. 

2. Disconnect the base plate and remove the pre

filter. Then remove the plugs and take out the 

parts for therespeotive fine filt'er, relief valve and 

pump check valve. See a:lso under the heading 

"Work which oan be c::t rried out with the over

drive installed". 

Fig. 4·47. Dismantling the overdrive 
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3. Pr.ess down and pull ou,t the pump cylinder. Then 

take out the connecting rod and pump plunger. 

DISMANTLING THE CLUTCH UNIT 

l. Remove the circlip for the sunwheel. PuH out the 

sunwheel backwards. 

2. Remove the inner cilrclip for the bearing. Hold 

the bearing body land tap loose ,the dutch slid ing 

member with a rubber ma llet. 

3. Remove the outer oilrclip and press the bearing 

out of the be,aring housing. 

DISMANTLING THE REAR CASING 

l. R'emove the bolt and puH out ·the retainer, the 

bush and the spe'edometer pinion. 

2. Remove the nut and pUllioff the flange with 

pu ller SYO 2261. Place the housing in a press 

and press ou't the ,output shaft. 

3. Remove the spacer, the speedometelr driving gear. 

Pull o ut the belaring on the outpurf" s haft, suitably 

with a so-caHed Imife extractor. The rear bearing 

and oil sea l ·are pressed out of the housing with 

drif t SYO 1797 and hand le SYO 1801. 

4. Remove the cirdip and tfhe oil thrower, which 

hold the uni -d i,rectiona.1 clutoh on the ouf.put shaft. 

Lift out the uni-dir,ectional cluk h components. 

RemoYle the t hrust wa sher. If necessalry pull the 

bush on the output shaft ou,t wi th p uller SYO 

2423, see Fig . 4-48. 

INSPECTING THE OVERDRIVE 

Before inspecting, dean all the parts In white spirit 

a,nd then blow them dry with oompressed ai r. Pay 

particular attention to th e cl eaning of the f iltelrs and 

Fig. 4-48. Removin g th e bush, o utput shoft 

1. Puller SYO 2423 
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all the oilways. Che:ck that the orifice nozz le in the 

channe l between the re lief and operaNng va lves is 

dean. If it is not possib le to b low the nozzle dean, 

it can be cl eaned with a pointed wooden stick or 

suchlike . Hard obi,ects must not be used since this 

can a lter the graduation. 

Check a lso that the groove in side the ,ring gear on 

the output sh af t is properly aleaned. Dirt co llects here 

due to the centrifuga l force. After deaning, check a ll 

the parts carefu ll y for wear, cracks or other damag·e. 

Pay particu:lar attenNon to the following: 

Check the soleno,id with the help of a 12 vo lt batte'ry 

and an ammeter. C'U'rrent consumption shou:ld he 

about 2 amperes. Check the movement 'of the valve 

during e ngagement ·and ,direngagement. 

Che,ck to makesur'e that the f ilrters are not damaged. 

Also check the pi,stons of the hydrau lic syst,em for 

abras ion an,d wear. Check the v'a lves for we ar. Make 

sure that all the springs are nol!" damaged. Check all 

the g'ears and baH bearings for crncks and wenr. 

Make sure that the bush on t,he sunwhe'e l is not worn. 

With :replacement, change the sunwheell complete 

with bush. The bush must be 'concentnic with the gear 

whee l, and this is ,d ifficu lt to bring about oUltside a 

workshop. 

Check the hrake ring for abrasion, era eks or wear. 

Check to make sure that the linings on the clutch 

s liding member ,are not bumt or worn . 

ASSEMBLlNG THE OVERDRIVE 

Use new gaskets, O-rings, lock washer and seals when 

assembling. Obse rve maX'imum deanliness since the 

hY'draulic system is sensi'flive to impuriti1es. 
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Fig. 4·49. Fitting the bush, output shaft 

1. Drift SYO 2417 

YS~~ 

Fig. 4-50. Fitting the output sh af t 

ASSEMBLlNG THE REAR CASING 

l. Push ,the bush on to the output shaft with drift 

SYO 2417, see Fig. 4-49. Press the front hearing 

to the output shaft wi,th drift SYO 2412. 
2. Press the reor bearing on to the rear aasing sec

tion with drift SYO 2412. 
3. Place a wooden block under the ou,tput as sup

port. Fit the spe,edometer driving gear and spacer. 

Press on the rea'r casing with drift SYO 2412, see 

Fig. 4-50. 
4. P'ress in the oil seal with dr:ift SYO 2412. Fit the 

coupling flange, the washer and nut. Tighten the 

nut to a torque of 11-14 kgm (80-100 Ib.ft.). 

VOLVO 
Fig. 4-51. Assembling the uni-directional clutch, I 24688 

l . Spring 2. Cage 3. Uni-directional clutch hub 
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Fig. 4·52. Assembling the uni·directional c1utch , II 

1. Key 

5. Assemb l'e t he uni-directional elutch, spning and 

roll er cage, see Fig. 4-51. Tum the roller cage 

oIockwise as far as it will go and lock ,it in this 

position with a keys as shown in Fig. 4-52. Place 

in the 'roll'ers. Tie a piece of rubbe1r band or string 

round l1he rollers. 

6. Fit the thrust washer and then the uJni-directional 

elutch in position on the output shaf,t, see Fig. 

4-53. Fit the oil throwe'r and instaU the cirelip, see 

Fig. 4-54. 
7. Fit the 'spe:edometer pinion and bush. Fit the re

tainer and bolt. 

8. Place the pl'anet carrier complete with planet gear 

in position on the outpu't shaft. Guide up the 

splines into the planet corrier and uni-directional 

el u,tch with drift SYO 2835, Fig. 4-55. 

ASSEMBLlNG THE CLUTCH UNIT 

l. Press the ball bearing into the retainer and fit the 

circlip. 

Fig. 4·53. Fitting the uni·d irectional c1utch 

Fig . 4·54. Fitting the oil thrower 

1. Oi l thrower plate 2. Circlip 
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2. Fit the bolts on the bear,ing retainer. Then press 

the bea-ring wirth r'etainer on to the clu,toh sliding 

member. Fit the circlip. 

3. Fit the sunwhee l on to t,he clutch si,idi ng member. 

Fi,t th e ,circlip. 

4. Install th e clUitch unit in position on the output 

shaft. Fit the fou1r thrust springs on to the bolts. 

SV 2835 

Fig. 4·55. Fitt ing the planet gear 
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Fig . 4-56. Fitt ing the f ine f ilte r, o il p ump check 
va lve a nd re lief va lve 

ASSEMBLlNG AND FITTING FRONT CASING 

1. Fit the fine filter. Also fit the relief valve parts 

,in the folltowing order: End washer, cylinde,r, 

smalll piston, low-pressure spring, large piston 

and plug, see 4-56. 

2. Pla'ce the conneoting rod and pump pl'unger in 

position in The casing. Then push in tfhe cylinder. 

Af ter that fit ~he non-return body, non-return ball, 

spring and plug. 

3. Tighten the plugs for the f.ine filtfer, relief valve 

and pump check V!alve witfh torque wrench and 

tool SYO 2836. The t,ighten'ing torque is 2.2 kgm 

(16 Ilb.ft.). Fit the pfe-f~lter, magnet, gasket and 

base plate. 
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Fig. 4-57. Fitt ing the front casing 

4. Fit the operating pistons in thei'r cylinders. 
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5. Install ,the brake ring on the front casing. Place 

~he front casing on the rear one. Fit washers ,and 

nuts, see Fig. 4-57. Note that both the copper 

washers should be fifted on the upper bolts. Tigh

ten th'e bolts a little at a time unlil they me tigh

tened even ly all around. 

6. Fit both the thrust washers. Tig1hten and lock the 

nufs. Fitf the ope-rating vdve and solenoid. 

FITTING THE OVERDRIVE 

Fitting the ove'rdrive is in revers'e order to re-moval. 

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 BW-3S 
TOOlS 

The following special tools are required for repairing the automatic transmission 

SV02530 SV02531 

o [J ~ 
SV02534 SVD 2535 SVO 2537 

SV02532 

rE , 
SVD 2538 

SV02533 

SVO.2748 svO 2837 
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Fig. 4-58 Special tOOl5 

SYO 2530 Fixture for dismantling and assembling the transmission . 
SYO 2531 Manometer complete with hose and connection for 

checki ng the oi I pressure. 
SYO 2532 Attaching plate for magnetic holder when measuring 

end float of input shaft. 
SYO 2533 Press tool for compressing clutch when removing and 

fitting the snap ring. 
SYO 2534 Fitting ring for piston in rear clutch . 

SYO 2535 5/16" square socket for adjusting rear brake band . 
SYO 2537 Spacer for adjusting front brake band . 
SYO 2538 Spanner for locknut on contact for starter inhibitor 

and reversing light. 
SYO 2746 Tran smission fixture when removing and fitting, see 

Fig . 36. 
SYO 2748 Dynamometric wrench for adjusting front brake band. 
SYO 2837 Counterhold for flange . 
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A B c D E F G H J K 

p o N M 
Fig. 4-59. Sectioned view of the transmiss ion 

A. Turbine G. Front brake band 
B. Stator H. One-way clutch in gearbox 
C. Impeller and cover I. Rear brake band 

D. Front pump J. Planetary gear set 
E. Front clutch K. Rear pump 
F. Rear clutch L. Governor 

DESCRI PTION 

The Volvo automatlic transmission for ears is of Borg

Warner manufactu1re, type 35. If consists of two 

ma,in eomponents: 

l. A three-element hydrokinetie torque converter 

eoupling eapable of torque multipllication at an 

infinitely variable rate between 2: l and l: l. 

2. A hydraulieally ope'rated gearbox comprising a 

pl,anetmy gear set with a valve system whieh 

automatically selects a suitable gear 'in relation to 

the speed of the ear and position of t,he aeeelera

~or pedal. 

M. Reverse sun gear 
N. Forward sun gear 
O . Controi system 
P. One·way clutch in converter 

L 
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There is also a selector eontroi with positions "L", 

"D", "N", "R" 'and "P", see Fig. 4-61. Fig. 4-60. The Borg-Warner Automatic Transmission type 35 
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Fig. 4-61. Se lector lever pos it ions 

THE TORQUE CONVERTER 

The torque converfer serves bot,has a c1utoh and as 

an extra (hydraulic) gea-r betwe,en the engine and 

gearbox. It provides a means of obtaining smooth 

applioation of engine power to the driving wheels 

and additional engine tO'rque mulf1iplication to the 

1 st and 2ndgears of the gearbox. The converter a,lso 

provides ex"hreme I,ow-speed flexibility when the gear

box is in 3rd gear and, due to the ability of multi-

Fig. 4-62. The converter 
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Fig. 4-63. Function of converter 
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plyingengine torque,it provides good acoeleration 

from very low 'road speed without hav,ing to resort 

to a downshift ,in the gealfbox. 

The converter consists of three main components -

an impel1ler connected to the engine orankshaft, a 

turbine connected "ho the input shaft of the gearbox, 

and a stator mounted on a sprag-type one-way c1utch 

supported on a fixed hub proie~ting from the gear

box case. 

The conVle'rter fundions as follows: 

The impeller isrotated by the engine and converts 

the engine power into hydrokinetic energy. The fluid 

flows from the impeller vanes to the turbine vanes 

and retUTnS to the impeller through the stator v'anes, 

see Fig. 4-63. The curvature of the v,aifious vanes is 

so designed that when a spe'ed difFerential exists 

between the impeller and f1he turbine, the angle of 

the fluid flow fpom the turbine is changed by the 

stator vanes in such 'a way that the discharge of fluid 

from the stator ,assists in driving the impeHer. Under 

such conditions, torque mulotiplication 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 : 1 when the turbine reaches 

a speed approximately 90 % of that of ,the impeller. 

When this speed diHerential be.tween the impeller and 

turbine is achieved, the fluid flow angle from the tur

bine is such that the stator is dl1iven in ,the same 

direction as the tu'rbine and the impelle'r. Under these 

circumstances, the convert,er becomes a fluid flywheel 

or coupling and there is no torque ,multiplioation. 
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Fig. 4-64. Planetary gear 

GEARBOX 

The gearbex censists ef a mechanical pewer trans

missien system - planetary gear, twe c1utches, twe 

brake bands and a ene-way c1utch - and a hydraulic 

system - frent and rear pump, centrifu9'al geverner 

and 'a centrO'I valve system whi,ch regulates the fluid 

pressure and directs the fluid te the varieus gearbex 

cempenents. 

MECHANICAL POWER TRANSMISSION 
SYSTEM 

PLANETARY GEAR 

The planetary gear set oensis,ts ef twe sun gears, twe 

sets ef piniens, a pinien amrier and a ring gear, see 

Fig. 4-64. Helical invO'lute teoth ferms are used 

threugheut. In aH ferward genrs, pewer enters threugh 

the ferwa'rd sun g'ear; in reverse, pewer enters threugh 

the reverse sun g'ear. Pewer leaves the gear set by 

the ring geaT. The piniens are used te transmit pewer 

frem the sun gearste the ring gear. In reverse, C1 

single s,et ef piniens is used which oauses :the ring gear 

te rotate in the eppesite directien te the sun gear. In 

ferward gears, a deuble set ef piniens i,s used te cause 

the ring g'eaJr te retate in the same directien as the sun 

gear. Tlhe carrier leaates the piniens in their corred 

pesitiens relative te the twe sun geajrs and the ring 

g'ear (and alse ferms a reactien member in certain 
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Fig. 4-65. Planetary gear, c1utches and brake bands 

cenditiell's). The varieus mechanical raties ef the gear 

set 'are obtained by the eng'agement of hy,draulically 

eperated multi-disc c1utches and brake bands. 

CLUTCHES 

The c1utches, see Fig. 4-65, censist ef multi-disc units 

epemted by hydraulic pistens. In all ferward gears 

the frent c1utch cenneds the cenverter te the fer

wnrd sun gear; fer reverse, the rear c1utch cennects 

the cenverter te the reverse sun gear. 

BRAKE BANDS 

Brake bands, operated by hydraulic se,rves, held 

elements ef the gear set statienary te effect an out

put speed reductien and a terque increase. In ",Ieck

up", the rear band helds the pinien carrier statienary 

and prevides the 1 st gem ratie ef 2.39: 1 and, in re

verse, a 'ratie ef 2.09: 1. The frent band helds the 

r,everse sun gem statienary te previde the 2nd gear 

ratio ef 1.45: 1. 

ONE-WAY CLUTCH 

In the drive pesitien "D", a ene-way clutoh is used 

in place of t,he rear band te prevent the pinien carrier 

from tuming eppesite te engine retatien, thus alse 

previding a 1 st gear ratie ef 2.39: 1. This ene-way 

c1utch, allewing the genrbox te freewheel in 1 st gear, 

prevides smeeth ratie changes frem 1 st te 2nd and 

vice versa. 



REPAIR INSTRUCTIONS 

When carry,ing out any work on the 

vehicle, the se lector lever sho ul d be in 

pos it ion "P". 

Provide,d th e trans missio n is operatin g 

s'a ti sfacto ril y, the ea r ma y be towe d in 

pos i'~ion " N ", o n co ndit ion th at th e gear

box is pro pe-rly ad justed an d th e f lui d 

leve l is co rrect. If the transmission is in

operative, the propeller shaft should be 

disconneded before starting towing. 

The contro i system of the a utomatie 

kansm iss ion is manufactured w ith ,the 

same degree ·of precision a nd aecurate 

f its as the in jectio n eq ui pment of a Diese l 

e ng ine. Flui d circ ul a tes thro ugh the co n

verte r, tra nsmiss ion gearbox a nd cont ro i 

syst'em. It is therefore neeessary to ob

serve the utmost cleanliness when ear

rying out any work on the transmission. 

WORK WHICH CAN BE CARRIED OUT 
WITHOUT REMOVING THE TRANSMISSION 
SUPPLEMENT 

Oll COOlER 

In certain cases the ,au.tomatic gearbox is connecte·d 

to an 'oil cooler. This is housed in th'e boHom tank of 

the engine ,radiator and is connected as shown in Fig. 

4-66. Ot,he'r, later model, gearboxes can also be fitted 

with an oil cooler. On ,this occasion the engine radia 

tor must be changed. The connecting pipe (2, Fig . 4-0) 

is then removed and the oil cooler eonnected to the 

nipples (1, 3) on the right-ha nd sid a of the gearbox. 

CHECKING THE FLUID lEVEL 

Normally oil changing i,s only 'required when the 

gearbox has been reconditioned . However, the oil 

level should be checked every 10000 km (6000 miles). 

When checking the oil I,evel, the car should be on a 

level surface. Move the selector to position "P" and 

let the engine idle . The fiHing pipe with dipstiek is 

located in front of the bulkhea'd on ,the right-hand 

side of the engine. Pull up the dips·tick, and wipe it 

with nylon cloth, paper or chamois leather. Fluff y 

fags must not be u'sed. Insert the ,dipstick, then pull 

it up and note the oi,1 lev,el, see Fig. 4-68. N.B. There 

a re diffe rent o il level marks for a wa rm o r eold gear

box. When the gearbox is worm, after the car has 

been driven about 5-7 miles (8-10 km) , the upper 

O il 

Coo!a nt 

Fig . 4-66. Principle of operation for o il coo le r 
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mea (3 and 4, Fig. 4-68) applies. The lowe'r area (1 and 

2) applies when the gearbox is col,d . The text on the 

dipst ick also mentions this difference. 

If neoessary, top up with oi'l to the "Max" mark. Do 

not exceed this mark, otherwise the g.earbox 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 "Oil for automatic ,transmissions, 

type F". 

If topp ing up with oil i,s required ohen, there must 

be leakage, which should be attended to immedia1ely. 

Fig. 4-67. Oil cooler connection 

l . Connection nipple for oil cooler 
2. Connection pipe when oil cooler is not fitted 
3. Connection nipple for o il cooler 
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Fig. 4-68 . Cheeking the o il leve l 

1. Ma x. oi l level, eo ld gearbox 
2. Min. oil level, eold gearbox 
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3. Max . oi l level, gearbox run warm 
4. Min. oi l leve l, gearbox run warm 

4 

REMOVING AND FITTING THE CONTROl SYSTEM 

l. Jack up and place blocks under ,the vehide. Drain 

off the oi l ;jnro avessel which is abs'olutely dean. 

See Fig. 4-76. 

N.B. The oil may be very hot and cause burns 

if contactis made with the skin. 

2. Release the bolts for the oil sump and remove 

the sump. Carefully remove the oil pipes (Fig. 4-79). 

3. Release the throttle cable from the cam. Remove 

t·he three bolts, see Fig. 4-80, which secure the 

controi system to the gearbox casing. Remove the 

controi system str-a/ight downwards so that it rele

mes f.rom the oil pipes at the front end. 

4. Make sure ,that the oil pipes are in position on 

the front p ump body. Place the controi system 

in position and secure it with thethree bolts, see 

Fig. 4-80. 

5. Fit the throttle cable to the cam. Mount the oil 

pipes as 'shown in Fig. 4-79. Check that the mag

netic element I,ies in the oi,1 sump and fit the 'sump. 

Use a new gasket. Coat the threads on the oil 

drain plug with sealing flui·d 277961 'and then fit 

the plug. 

6. Lower the vehicle, fill with oi!. 

ADJUSTING TH E SELECTO R CONTROlS 

l. Disconnect the pull rod from the lever on the 

selector shaft. Set the selector lever to "N", see 

Fig. 4-69. 
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Fig. 4-69. Ad justin g selecto r eontro ls 

2. Set the lev/er on the transmission ~o the central 

position. Ad just the length of the pul l rod so 

that t he pin can be pushed easily through the 

yoke and lever. 

3. Check the adjustment by moving the selector lever 

to the other positions. 

4. Check tha't the pointer for the gear positions 

points correctly on the sca le. If not, adjust the 

cable sleev,e at the indicator (Fig. 4-121). 

5. Check that the output shaft is looked with the 

controi lever in posit.ion "P". 

ADJUSTIN G THE THROTTLE CABlE 

Correct adjustment of this cahle is most important 

for satisfactory operation of the transmission. There 

are three different met.hods. Adjust first in accord

(lnce with A, see Fig. 4-70. Method B is to be applied 

if the transmission is not functioning satisfactorily, 

and method C when replacing the cable. 

A. 1. Check that eng;ine idling speed is correctly 

adjusted and that the inne'r cable and outer 

cahle 'are correctly attached. 

2. Screw up the threaded sleeve until it almost lies 

against the s·top (for vehicles with single car

burettor), and 1/32" (1 mm) from the stop for 

vehicles wilh twin carburettors, the stop being 

crimped on to the cable. 

3. With the accelerator pedal fully depressed . 

check that: 

l 



A. Ad justing cab le stop 
B. Adjusting wit h tachometer and manometer 

1. Chock the wheels and apply the brakes 
2. Selecl position "D" 
3. Connecl a revolution counter (a) 
4. Connecl a pressure gauge (b) 
c. Meas ure pressure (P) at 500 r.p.m . 
d . Meas ure pressure (P +R) at 1000 r .p .m. 
R. Should be 1.l - 1.4 kg/cm2 

(15--20 Ib ./sq .in .)* 
C. Adju st the cam in gearbox 

c. Accelerator pedal in idling position 
e. Accelerator pedal fully depressed 

a. the carbureitor lever i,s at the fullopen stop. 

b. the lin e pressure at converter sta ll speed 

amounts to at lea'st 160 Ib./sq.in. (11 kg/cm2). 

B. If the cable stop has bee n damaged or moved, 

the sab le must be adjusted as follows: 

1. Connect at tachometer to the engine and mano

meter to the 1ransmissionas shown in Fig. 4-71. 
2. Chock the wheels 'and apply the brakes. Start the 

engine and move the lever to liD". Read off the 

pressure al" 500 and 1000 r.p.m. At 1000 r.p.m. the 

pressure shoul,d be 15-20 Ib ./sq.in. (1.1- 1.4 

kg /cm2)* higher than at 500 r.p.m. If the pressure 

rise is less than 15 Ib./sq.in. (1 .1 kg/cm2), the 

effective length of the outer cable shou ld be in 

cr,eased by me'ans of the adjuster. Conversely, if 

the rise is more than 20 Ib.j.sq .in . (1.4 kg/cm 2) 

the effective length of 'the oQuter cable should be 

decrease,d. 

N.B. On vehicles with an exhaust emiss ion controi 

system, it may be more sui,table to measure the pres

sure at 700 and 1200 r.p.m . The pressure increase also 

In this ease shoul,d be 15- 20 Ib ./sq .in . (l .l - l. L1 

kg/cm 2). * 
C. If a new cable has to be fitted, the transmission 

oil pa,n must be removed. In this event it is often 

simpler to adjust the cable by obser~ing the move

ment of the cam in relation to accelerator pedal 

movement as follows: 

* AS5-35 EN with effect from serial 
No. 1829 : 25-30 p.s. i. (1.8-2.1 kg/cm2). 

B c 

c e 

~~ 
~~~9 ~ i 
~~~9. ~~ 

Fig. 4-70. Adjusting throttle cable 
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l. With the acce lerator pedal fully released and 

the carburetor lever at the idling stop, the heel 

of the cam shoul,d conlact t,he full diameter of 

the downshift valve, with all the s lack of the 

inn er cable taken up. 

2. With the accelerator peda l ful'ly depressed and 

the ca rburetor lever at t he fu ll open stop, the 

constant radius area of the cam should be the 

point 'of contact with t,he ,downshift valve. 

Note: l . The cable is pre-I ub l1icated with silicon or 

molybdenum disulphide lubricant 'and must 

not be oiled. 

2. Ensure that O't al,1 times the outer cable is 

correctly located in the O'djust'er. 

Fig . 4-71. Con nectin g manometer 
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A 

B 

Fig. 4·72. Adjustin g starte r inhibi tor 

A. Bulb connected to reversing l ight contac1s 
B. Bulb connec1ed to starter inhib itor confa cts 

ADJUSTING THE STARTER INHIBITOR SWITCH 

rhe starter inhibitor switch has two terminals for the 

starter inhibitor circuit, the function of which is to 

prevent the engine from being staded with the sel,ector 

in any other pO'siN'On than "N" or "P". There me also 

two termina·ls for the reversing light. It is very impor

tant that this switch iscornectly adjuste,d, since if the 

engine can be started in any of ,t.he drivi,ng positi'ons, 

the cm can ea'sily be set in motion unintentionally and 

possibly cause an accident. The switch is adjusted as 

follows: 

l . First check tha,t the selector con.trol is correctly 

a·djusted . Move the selector to "D". 

2. Slacken the locknut for the switch with the hel p of 

the special spanner. Screw out the ·switch until it 

is on'ly held by a couple of threads. 

3. Conned a contro,1 lamp to the reversing light 

terminals as shown in Fig . 4·72 "A". Screw in 

the switch until the lamp goes out. Mark this posi

tion on the housing and switch with a pencil. 

4. Connect the controi lamp to both the other ter· 

minals, Fig . 4·72 "B". Screw in the switch until the 

lamp lights agai,n and then mark the switch aga in . 

Then screw back the switch to halfway between 
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Fig. 4·73 Adjusting front brake band 

both the marks. Lock with the locknut. Connect the 

leads. 

5. Apply th e brakes a nd chock the wheels. Check 

that the engine ca n only be stm ted with the seIec

to r lev,e r in "N" or "P". Move the se led or lever 

to " R" and check that the reversing light lights up 

when the ligh ~ing switch is swi tched on . 

ADJUSTING THE FRONT BRAKE BAND 

l. Jack up and place blocks under the car. Dr-ain 

out the f luid into an absolutely clean container. 

Remove the oil pan. Slacken ,the locknu,t for the 

adjlJsting screw ,of the front .brake band. Place the 

spacer block SYO 2537 between the adjusting 

screw and the servo piston pin, see Fig . 4-73. Tigh

t,en t he servo adjusting screw with a torque wrench 

SYO 2748 untill the screw locks. This corresponds to 

a torque of 10 Ib.in. (11.5 kg/cm). 

2. Tighten the looknut and rem ove the gauge block. 

Fit the oil pan and exhaust manifoid. Fill up with 

fluid. 

ADJUSTING THE REAR BRAKE BAND 

When adjusting this band in the ear, a hole has been 

introduced in the body tunnel, which .is accessible after 



Fig. 4·74. Adjusting rear brake band 
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the ,mats have been moved to one side and -the rubber 

remove,d. Otherwise adjusting is carried out as fol

lows: 

l. Slacken the locknut for the adjusting scnew. 

2. Use the special socket SYO 2535 and connect -the 

~orque wrench to the adjusting screw, see Fig . 4-74. 

Tighten the screw to 10 Ib.ft (1.4 kgm). Back off the 

adjusting screw one tum. 

3. Tighten the locknut and fit any parts which have 

been removed. 

Fig. 4·75. runctioning test with compressed air 

AIR PRESSURE CHECKS 

Air pressure checks can be made on the gearbox 

assembly to determine whether the clutches and brake 

bands are opera-ting. These checks can be made with 

the transmission in the car or on the bench. In either 

event, drain the Huid ~rom the gearbox and remove 

the oil pan as weil as the valve bodies assembly with 

oil tu bes. The air used must be clean and dry. 

If the c1u,tch and bands operate satisfactorily with 

air pressu,re, faulty operation of the kansmis·sion must 

bedue to malfunction of the hydraulic controi system . 

Th,e valve bodies assembly must then be dismantled, 

cleaned, inspected and re-assembled. 

FRONT CLUTCH AND GOVERNOR FEED "A" 

Apply ai'r pressure to the passag-e (5) of the trans

mission case rear wall, see Fig. 4-75. Listen for a 

thump, indicating ,tha-t the clu.tch ,is functioning. On the 

ben ch, also verify by rotating the input shaft with air 

pressure applied. 

If the extension housing has been removed, rotale 

the output shaft so that the governor we,ight will be 

at the bot.tom of the assembly. Verify that the weight 

moves ,inwmds with air pressure applied. 

REAR ClUTCH "B" 

Apply air pressur,e to the passage (15) of the trans

mission case web. On the bench, verify by turning 
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A . Front clutch (5) 
B. Rear clutch (15) 
C. Front servo applicalion 
D. Rear servo 
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the input shaft that the clutch is functioning. Keep 

air pressure app lied for severa l seconds to check for 

leaks. Then I,isten for a thump ind icati ng that the cl utch 

is re leasin g when t he a ir pressure is re moved. 

FRONT SERVO "C" 

Apply a ir pressure to the ho le immediate ly adjacent 

to the rear r,etaining bo lt. Observe the movement of 

the p iston pin. 

REAR SERVO "D" 

Apply air pressure to the ho le on the se·rvo body. 

Observe the movement of the servo lever. 

REMOVING 

GEARBOX W ITH CONVERTER 

l . Take up th e o ildipsti ck and remov,e the clamp for 

the fill er pipe. Remove the bracket and the throttle 

cable f rom the dashboard and throttle controi 

respectively. Disconnect the exhaust pipe at the 

f1ange. Jack up the car and place blocks undeT the 

front and reaT ax les. 

2. Dmin the oi,1 into a clean container, see Fig . 4-76. 

N.B. The oil may be very hot causing scalding if 

contact is made with the skin. 
3. Place lifting tool SVO 2727 at ,the rear end of the 

Fig . 4-76. O il d ra in p lug 

4 : 32 

VOLVO 
27932 

Fig . 4-77. Fixture for transmission 

engine. Hook the li ft ing hook secure ly round the 

exha ust pi pe. 

N .B. Observe d ue care so that the speedometer 

cable or the electriccables are not damaged. 

T'ighten the nut for the lifting hook until the sling 

takes the weight off the engine. 

4. Disconnect the propeller shaft from the gearbox 

f lange. Disconnect the controls from the selector 

shaft lever as weil O's the reinforcing bracket under 

the oil pan . 

5. Remove one of the air grilles on the converter 

casing and unscrew ,the attaching bolts for the 

converter. With a spanner on the camshaft pulley 

bolt turn the crankshaft forwa,pds. The spanne·r is 

also used as a counterhold. 

Fig. 4-78. Transmission on bench stand 
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6. Unscrew the nut for the rear engine mounting and 

remove the cross-member. Disconn,ect the brackets 

for th e exhaust pipe and the 'rear engine mounting. 

Remove ,the spee,dome,t,e r cah le from lhe gearbox. 

Release the oi l ~i " er pipe. 

7. Lower the eng ine about 20 mm (.8" ). Observe due 

care with the battery lead. If any tensions arise, 

re lease t.he lead clamp. 

8. Disconn ect the erleotric cab les from the sta'rter in

hibitor. Unscrew the S'crews for t he starter in hibi

tor. Place a jack w ith fixture SYO 2746 under the 

gearbox. See Fig. 4-77. Unsorew the atta'ch,ing bo lts 

f o r the co nverter cas ing. PlIII the gearbox back

wards a,nd release the guide pin on the converter 

at the same t ime. Lower and remove the gearbox. 

DIS,MANTLlNG 

A s a general r ule it is advisab le on ly to ,dismantie 

those components requ iring atrfent ion as indicated by 

road-testing or f ault-tracin g prooed ure. 

Prior to the remova'l of any com pon e,nts, the outside 

of the gearbox must be thoroughly washed down with 

white spi,rit. A high standard of c1eanliness is required 

when handling or storing compone,nts. 

When dirsmantling, the gearbox should be inverted 

and placed -on the bench cradle as shown in Fig . 4-78, 

Fig. 4-79. Oil tubes 

A , Front servo releas e 

B. Front servo . application 

C. Rear clutch 

D. Rear servo 
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and special tools used as shown in the service tool 

list. Treat the v,arious components with great care, 

particu larly light-a llroy parts. When ,the gearrbox is to 

be completely dismantled, follow the procedure below. 

l. If the converter housing is attached to the gear

box, remove the six bo lts and withdraw the con

verter housing. 

2. Unscrew t he "W'eldg l·ok" screw for the drive f lange 

on the output shaft. Pu,I,1 out the drive f1.a nge and 

catch the %" p la irn washer. Loosen and w ithdraw 

t he rea'r ho using. ~emove the speedometer gear. 

3. Unscrew the bo lts for the oi l pan and remove 

thi s. Lever o ut t he o il tubes carefullyas shown in 

Fig . 4-79. 

THE VALVE BODlES ASSEMBLY 

Work on the whO'le assemb ly should pr,eferab ly be 

carried out in a diesel test-room or in a room w ith 

equal standal1ds of clean Hness. 

4. Disconnect the downshift va'lve cah le from the 

downshift valve cam. Unscrew the thr,ee screw s 

which retain the va lve bodies assembly to the 

gearbox housing, see Fig . 4-80. Lift ,the valve 

bodies assembly st rraight up 'so that it 're,leases from 

the oil tubes at the front end. 

5. Unscrrew the t wo screws for the bracket of the 

downshift vallve cam. 

6. Remove the two strainers for the fron't and rear 

pump respecNvely. 

7. Unsorew from above the screws which reta in t he 

upper va lve body. Turn the varlve bodies assembly 

round and unscrew the other si x screws f rom un

derneath. 

8. UnS'crew the eight 'screws which retain the oil tube 

collrector. 

9. Unscrew the four screws which rerra,in the gover .. 

nor I,ine plate. N 'ote that two screws are under one 

of the straine'rs. 

10. Remove the separating plate and .then the check 

valves for the converter and front and rear pumps, 

see Fig. 4-82. Withdraw the manual oonkol valve, 

see "A", Fig . 4-83. 

11. Remove the stops for the throtHe valve and ,the 

return spring. Then withdraw -the downshift valve, 

spring and throttle valve, see "B", Fig. 4-83. 

12. Remove the dowel pin which retains the plug for 

the modulator valve. Then rem ove the plug, vdve, 

plunger ond spring. 

13. Remove ,the stop for the servo orifice oontrol valve 

and then the spring and valve. 
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Fig. 4-80. Valve bodies assemb ly 

A. Attaching screws 

14. From the manual va,lve side of the lower valve 

body, remov.e the followi-ng components: three 

screws, lower body end plate, primary regulator 

spring, primary regulator valve sleeve, primary 

regulator vallve, secondary regulator valve spring 

and secondary regu,lator valve. 

Fig . 4-82. Check valves in lower valve body 
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Fig. 4-81. Main compone:-tfs of valve bodies assembly 

A . Oil tube collector E. Lower val ve body 
B. Upper va lve body F. Front pump strainer 
C. Governor lin e plate G . Rear pump strainer 
D. Separating plate 

15. Remove the six screws and end plate f'rom the 

upper valve body, see Fig . 4-84. Remove the 

following parts from the rear 'end of the body: 

shift valve 2-3, inner spring and plunger together 

with shift valve 1-2. The spring and plunger for 

shift valve 1-2 me removed in the other direction_ 

VOLVO 
103837 

A . Front pump check valve 

B. Rear pump check valve 
C. Converter outlet check valve 



Fig . 4-83 . Lower valve body 

A. Manual controi valve 
[3 . Downshift and throttle valve 
C. Primary regulator valve 
D. Se:condary regulator va lve 
E. Servo orifice controi valve 
F. Modulator va lve 

A----I ....... 

.. ~ __ ~-------- B 
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Fig. 4-84. Upper valve body 

A. 1-2 shift valve and plunger 
B. 2-3 shift valve and plunger 
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FRONT AND REAR SERVOS 

16. Remove the two screws which retain the front 

servo to the body, withdraw the se,rvo and the 

strut for the band. 

17. Remove the snap ring in the servo with a sma ll 

screwdriver. T'ake out the piston and separate 

the various parts. Dnive ou,t the s lott,ed spring pin 

and lever pivot p'in if necessary. 

18. UnS'crew the two screws which re.fa in the rear 

servo ,and withdraw this and t he strut. 

19. Unhook the spring. Dr ive out the pivot pin and 

remove the ,I'ever. Pull out the piston. 

FRONT PUMP ASSEMBL y 

20. Remove the oi,1 tubes In the hous,ing . In case of 

d ifficulty ,pull them out with need le-nose pliers as 

shown in Fig. 4-85. 

21. Set up tthe d ia'l indicator gauge as shown in Fig. 

4-86 with plate SYO 2532 and magnetic a~tachment. 

Pla ce the point of the gauge against the shaft end, 

move the ~hafts and gears backwards and forwards 

and read off the end float . Th is should be .010-
.030" (.25-.75 mm). Note the amo unt of play. 

22. Unscrew the six bolts which re.t'ain the front pump 

to the body. Withdraw the pump and remove the 

gasket. Push the shaft inwards when withdrawing 

Ithe pump, see Fi'g. 4-87. 

23. Unscrew the ~ive hexagon bol,ts and the slotted 

screw, Separate the pump body, gears and other 

pads, see Fig. 4-88. 
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Fig. 4-85. Removing converter inlet and outlet tubes using 
needle-nose pliers 

4: 36 

Fig. 4-86. Checking end float 

FRONT CLUTCH ASSEMBL y 
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24. Withdraw the front clutch assembly and ,input shaft 

complete, see Fig, 4-89, Tag,e care of the thrust 

wO'Shers, 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 clukh body with the opening 

downwards on a bench and blow out the piston 

with compressed air. 

Fig. 4-87. Removing front pump 
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Fig. 4-88. Converter support separated from front pump 

A. Pump adaptor and converter support assembly 
B. Body and bush assembly 
C. Drivi ng gear 
D. Driven gear 

REAR CLUTCH ASSEMBL y 

27. Withdraw the rear el utch assembly together with 

the forward sun g,ear shaft, see Fig. 4-90. 
28. Remove the ,two oil rings at the ~ront of the shaft. 

Then withdraw the shaft. T ake care of the two 

needle thrust bearings. 

29. Remove the thr,ee oil r,ings from the clutch body 

hub. 

30. Remove the snap ring and 'take out the pressure 

plate, finner and outer plates. 

Fig. 4-89. Withdrawing front clutch assembly 
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Fig . 4-90. Withdrawing rear c1utch and forward sun gear group 

31. Place speoia'l tool SYO 2533 on the elutch as shown 

in Fiig. 4-91. Tighten the wing nut unti,1 the snap ring 

releases. Remov,e the snap ring and screw back the 

wing Hut. Remove the special tool, then the re

tainer and spring. W'ithdraw the piston. If neces

smy blow out ,the piston with compressed air. 

Fig. 4-91. Dismantling rear clutch 
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Fig. 4-92. Centre support, retention and passages 

CENTRE SUPPORT AN D PLANET GEARS 

32. From the ourtside of the ,transmtssion case remove 

thetwo centre support scr,ews, see Fig. 4-92. With

draw the centre support and planet gears, see Fig . 

4-93. Take out the rear brake band. Separate the 

centre support, one-way dutch and planet gears. 

Remove th e snap ring and the oufer race of the 

one-way cI utch. 

GOVERNOR 

33. Remove the snap ring, see Fig. 4-94, and wi,thdl1aw 

the governor. Take calre of rthe detent ball. 

34. Unscrew th'e two S'c rews and take off the governor 

sleeve. T ake off the spring retainer and separate 

the various parts. Unscrew the screws and with

draw the cover plate. 

~. -, .. ,. 
f:I 
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Fig. 4-93. Withdrawing centre support ancl planet gears 
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Fig . 4-94. Withdrawing governor 

REAR PUMP 

VOLVO 
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35. Unsorew the five hexagon bolts and the sl·otted 

screw (early prod. ) Use a t·hin -wa.lled or ground

diameter socket for the hexagon bolls. Withdraw 

the pump housing and driven gear. Mark the gear 

on the outside ~ace so that ·it can be re-fitted 

corredly. 

36. Remove the three oil sea,ling rings from the driven 

shaft. Mark the driving ge'ar on Ithe outside face 

and ,t.hen withdraw it. Remove the drive key from 

the shaft and t,ake out the pump plate. 

DRIVEN SHAFT 

37. Withdraw the driven shaft. Remove the thrust 

washer. If necessary rem ove the snap ring and 

separate the r.ing gear kom the driven shaft. 

SHAFT, PARKING PAWL, AND LEVERS 

38. Remove the locking clips with needle-nose pliers. 

Drive out the slotrted spring pin'sin the manual 

v.alve lever sha~t. Then drive inwards the slotted 

spring pin retO'ining the pmk,ing brake toggle p·in. 

Sepa1rate the parts. The anchor pi·n for the parking 

pawl (the ·Iower of the two pins as viewed with 

the gearbox inverted) can be withdrawn with a 

magnet or shaken out by up-ending the gearbox. 

39. The throttle cable and other parts in the body are 

removed as necessary. 



INSPECTING 
Af ter cleaning, a ll pmts should be rthoroughly checked 

for we ar or other damage. 

Check that the white metal bush for the driven shaft 

a nd 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-Hoat is within the 

penmissible limits, it can be taken for granted that the 

thrust washers are not worn. 

Check the ge,ars for wear, seizingor tooth fractures. 

Also check that the pinions in the planet gear pinion 

carrier run eas ily on the needle bearings. 

Check the brake bands and discs for wear, over

heating or other damage. 

ASSEMBLlNG 
The utmost c1eanliness must be observed when as

sembl·ing the transmission. 

Berore assembling, al,1 parts must be oarefu,lIy washed 

in white spirit. 

Use ,new g'askets when a,ssembling. Lubricnte the parts 

with "Oil for Automatic T'ransmissions, Type F". 

Tigh.ten all bolts with a torque wrench ,in accord

ance with the torqu,e chmt in ,the "Specifications". Use 

sealing compound 277961 on the threads of the inhibi 

t·or switch, the pressure poin.t plug and the oi,l drain. 

Locki:ng tlui,d Loctite CV or correspon'ding is used for 

the flange boM, ond Loctite AV for the nipples for the 

oil coole r conneections. Note: Items not described in 

this section are assembled in ,the reverse order to 

di'smanHing. 

TRANSMISSION CASE, SHAFT, PARKING PAWL 
AND LEVERS 

l. The transmission case is inverted on the bench 

cradle. 

2. Assemble the shaft, parking pawl and lev,ers in the 

reverse order to dismantling. Make sure that the 

springs for the levers are corredly fitted, see Fig. 

4-96. Fiitting the detent bal,l 'is facil,i,tated by press

ing down the ba,1I using a shor.t length of rtubing as 

shown in Fig. 4-95. 
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Fig . 4-95. Locat in g manual valve lever on detent ball spring 

DRIVEN SHAFT 

3. The thrust washe'r for the driven shaft, see Fig. 4-97, 

is stu'ck onto the transmission case with vaseline. 

The driven shaft complete with r.ing gear is then 

in sta ll e,d into the transmission case. 

REAR PUMP 

4. Fit the pump plat,e, ta,king care that its two ho,les 

I,ine up wi,th those in the case. Then insert the 

pump ,drive key and f.it the pump driving gear. 

5. Fit the three oil sealing ring's on the shaft, se,e 

Fig. 4-98. Excercise care when doing this as ifhe oil 

sealing rings are very frag,ile. Stand the hox on .its 

fronil' end and support under the shaft. Centre the 

oil rings. The pump body with driven gem is then 

fitted. 

Fig. 4·96. Parking pawl and linkage installed 
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Fig . 4-97. Locatio n of thrust washers 

GOVERNOR 

6. P.lace the governor drive ball In the shaft as shown 

in Fig. 4-101. Fit the governor with the cover-plate 

~acing t he rear. Fit the snap ring. 

Fig. 4-98. Insta Jlin g dr ive n sha ft o il rin gs 
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Fig . 4-99. ,Gear train components 

A. Input shaft and front clutch group 

B. Rear clutch and forward sun gear group 
C. Centre support 
D. One-w ay clutch 

E. Plan et gears and rear drum asse mbly 
F. Driven shaft and ring gear assembly 
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Fig . 4-100. Governor assembly d isma nt led 

REAR BRAKE BAND AND SERVO 
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7. Place th e rea1r hrake band in position In the case, 

see Fiig. 4-' 02. Then fit the rear servo assemhly. 

Tigh.tenon ly lhe rear (short) servo scr,ew since the 

long one a lso loca.fes the centre support. 

PLAN ET GEAR AND CENTRE SUPPORT 

8. As'semble the plan er!" gear, one-way clutch and 

cen~re support, se,e F,ig. 4-' 04. Stick the thrust plate 

and needle thrust beming to the plan er!" cover with 

vaselli'ne . 

9. Turn the fluid passage holes in the centre support 

upwards and fit the assembled unit into the trans

mission case. (Note that the holes point down 

wards when the transmission is t urned the right 

way up, se,e Fig . 4-92.) 

Fig . 4-101. Governor and driven shaft 

A. Drive ball 
B. Governor as sembly 
C. Snap ring 
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Fig. 4-102. In sta lling rear bra ke ba nd 
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, e. Fit the two cen~re support screws from o u,fs ide. 

Rememb er that the lock was,hersa lso se rve as 

sea li ng washers so tha't t,he f lat surface sho u'ld face 

inwards. Th,en tighten the servo screw locati ng the 

support. 

Fig . 4-103. Rear servo assembly dismantled 

VO LVO 
103842 

VOLVO 
103843 

Fig. 4-104. Installing cent re support and planet gears with needle 
th rust bearing a nd plate washer 

4 : 41 



---

Fig . 4-105. Insta lling fro nt servo and st rut 

FRONT BRAKE BAND AND SERVO 
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11 . Place the front brake hand in posit'ion, see Fig . 

4-105. Stick the strut to the servo lever with vase

line. 

Fit the servo. The shorter bolt is fihted at the front. 

Mak,e sure tha,t .the servo strut is correctly engaged 

with the slot in the brake band. 

REAR CLUTCH 

12. Fit the sealing rings for the piston. Use fitting ring 

SYO 2534 and fit the piston in the c1utch case, see 

Fig.4-108. 

13. Fit the spring, spring seat and snap ring using 

special tool SYO 2533, which is used when dis

man~l'ing, se,e Fig. 4-91. 

14. Install ifhe c1utch pl'ates. Note tha't the outer plates 

are coned and that all the plates shou ld be fitted 

with the cone facing in the same direction. Begin 

Fig. 4-106. Front servo assembly dismantled 
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Fig. 4-107. Rear c1utch dismantled 

with an outer plate and then fit inner and outer 

plates altemartely. Fit the pressure p/late and snap 

ring. 

15. Place ,the front needle thrust bearing on the rear 

sun gear shant. Fit the shaftin the rear c1utch 

assembly. Install the oil sea lin g rings, see Fig. 68. 

Fig. 4-108. Installing piston for rear c1utch 

A. Fitting ring SVO 2534 

Fig. 4-109. Forward sun gear components 

A. Oil sealing rings, front c1utch 
B. Forwards sun gear assembly 
C. Needle thrusl washers 
D. Oil sealing ring, governor feed 
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Fig. 4-110. Insta lling rear clutch and forwards sun 
gear group 

A. Rear clutch 
B. Needle thrust bea ring s 
C. Thru st washer plate 
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16. Install -the rea r needle thrust bearing and fit the 

el utch in the gearbox as shown in Fig. 4-11 O. 

FRONT CLUTCH 

17. F'ij' the seali.ng ring on the piston and o new O-ring 

,in the drum. Insert the piston into ,the drum. Fit the 

front c1utch spring with the dishing facing to the 

rear, see Fi.g. 4-112. Pla : e in the snap ring. 

18. Instoll the clukh assembly with its two different 

thrust washers in the gearbox, see Fig. 4-113. Be 

careful not to damage the oil seal,ing rings. For 

identifying the thrust wClshers, see Fig. 4-97. 

19. Fit ·the pressure plate, inner and outer plates, and 

hub. Fit the thrust wash·er for the clutch hub clnd 

input shaft into the front c1utch, see Fig. 4-114. Fit 

the snap ring. 

Fig. 4-111. Front clutch dismantled 
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Fig. 4-112. Front clutch details 

A. Snap ring 
B. Fro nt c lutch spring 
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The ho nt and rear clutches can o lso be installed in 

the gearbox ns an assembly. In this case they are 

firs,t assembled individually. The reor c1utch is then 

stood stmight up, th e thrust washer for the c1utch 

hub centred, both the rear thrust woshers placed on, 

and after this the rear c1utch and sun gear are assemb

led with the front c1utch . 

FRONT PUMP 

20. Fit the O-ring on the pump body, then ossemble 

the pump in the reverse order to dismantling. 

:21. Stick on the thrust washer with vaseline and then 

fit the pump with a new gasket ·on the transmission 
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Fig. 4-113. Installation sequence,front clutch cylinder 
thrust and backing washers 
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Fig. 4-114. Installation sequence, front clutch snap 
ring, input shaft and thrust was her 

VOLVO 
103847 

case, see Fig. 4-115. Re-check the end float In 

accordance with point 21, page 36. 

EXTENSION HOUSING 

22. Place the speedometer gear correctly on the driven 

shaft ,os shownin Fig. 4-116. Fit ,the extension hous

ing with ,a new gasket and fit the drive f,lange with 

washerand nut. 

VALVE BODlES ASSEMBLY 

23. W,hen ,assembling, all the component parts which 

have been dismantle.d sholJld be thoroughly 

c1eaned and lubricated with oil approved as "Au

tomatic Transmission Fluid, Type A" prior to reas

sembling in the reverse order to dismantling. Line 

Fig. 4-116. Installing speedometer gear 
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up thecomponent par.ts of the valve bodies 'as

sembly by using two of the 're~alining bo lts. Check 

the free movement of all valves in their bores. 

Check that the ska in ers are flat so that they make 

a cOlmplete 'seal when screwed down. Tighten rthe 

screws to the specifie.d torque. 

24. Fiit the oil tuhes for rthe pump and Gonverfer on the 

front pump, see Fig. 4-117. Do not forget the 0 -

ring for the pump inlet tu be. 

25. Fit the va,lve bodies assembly onto the gearbox. 

Connect the thro.~tle ,oable and fit the four oil 

tubes as shown in Fig. 4-118. 

Fig. 4-117. Location of oil tu bes, front of gearbox 

VO LVO 
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VOLVO A. Front pump inlet 
27999 B, Converter outlet 

Fig. 4-115. Installation sequence, front pump assembly 
thrust washer and gasket 
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C. Converter inlet 
D. Front pump outlet 
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Fig. 4-118. Retention of front and rear pump strainers 

MISCELLANEOUS 

26. Adjust the hrake bands, see " Adjusti ng the front 

brake band" and "Adjusting the rear brake band " 

on page 30. Adjust th e starte r inhibitor switch, see 

"Adjusting the starter inhibitor switch" on page 

30. 

27. Place the magnetic piece in the oi'l plan. Fit the oil 

pan with a new gasket. 

28. On ams which have six controi positions, the stop 

bracket is f.itted as shown in Fig. 4-119. Adjustment 

is cal1ried oufas foll,ows: 

A. Turn the lever clockwise as fia r as it will 

go ("P" position) and then four "catches" anti· 

clockwise. 

B. Push the stop br'a'cket forwards so that it comes 

%_5/32/1 (3- 4 mm) from the lever see "A" Fig. 

4-119. Tighten the bracketin ,this position . 

Fig . 4-119. Sto p for lever 

A=1/8-S/32" (3-4 mm) 
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D 

FITTING 

E. 
RÖD 
RED 

Fig. 4-120. Wiring diagram 

BLÅ 
BLUE 

A. Switch on gearbox for starte r 
in hibitor and revers in g li ght 

8. Starte r re lay 
C. Starte r motor 
D. Cab le for revers in g lig ht 
E. Ig ni t ion sw itc h 

c 
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The converter, co nvert,er ho using and gearbox are 

fitted in th e reverse order to removin g. Conn ect the 

leads for th e sta rter inhibito r switch and revers ing 

light co rr'ectly, see Fig. 4-120. 

SELECTOR CONTROlS 
REMOVING AND DISMANTLING 

l . Disconnect the controi rod (21, Fiig . 4-121) from 

the controi lever (13) on the openating rad (7) and 

from the lever arm (20) . Remove the I:ink rod (18). 

Disconnect and remove the levers. 

2. Remove the pan el under the dashboard. Dis

connect th,e cable from ,the gea'r ,inrhibitor and the 

bracket. Take out the combined instrument and 

disconned the se,ledor from it. 

3. Remove the upper and lower casing halves over 

the di,rection ind icator switch and steering wheel 

lock. R8Imove the bolts (early prod .) in the selector 

lever (4) and take out the lever. On late prod. 

units release the bolt in the controi rod and re 

move the nut on the ball j-oint. 

4. Remove the snap ring from the yoke (5) and the 

screw for the inhibi,tor plate (2). Pul.l up the controi 

rod a bit and remove the ,lock pin for spring (8) . 

Then pull up the controi rad and remove the re

maining parts. 
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INSPECTING 

Check the various parts, especia lly for wear. Rep lace 

worn bushes, I'ink rods, etc. 

ASSEMBLlNG AND FITTING 

The se lector controls a,re fi<tted In reve:rse order to 

removal. Lub6cate the sel'ector contro i links and bear

ings with Mobilgrease No. 2 or simi lar. Ad just the 

controls accord ing to ,the instructions given under the 

heading "Adjusting the se lector contro ls" page 28. 

l . Selector controi 
2. Inhibitor 
.3 . Inhibitor plate 
4. Selector lever 
5. Yoke 
6. Bushes 
7. Controi rod 
8. Spring 
9. Plastic bush 

10. Rubber bush 
11. Clamp 
12. Boot 
13. Lever 
14. Ball socket 
15. Stop bracket 
16. Spacer sleeve 
17. Lever on gearbox 
18. Link rad 
19. Lever at!achment 
20. Lever arm 
21. Controi rod 
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REPLACING THE SELECTOR CONTROL INDICATOR 

l. Disconnect the battery earth lead. Then rem ove 

the pane l under the ,da'shboard. 

2. Di'Sconnect the cab l,e from the gear inhibitor and 

the bracket. Remove the combined instrument and 

r,ep la'ce the indicarfor. 

3. Fit ,rthe combined instrument, then the cable at the 

gear inhibitor and bracket. Ad just thelength of 

the cable s,leeve so that the pointer points to the 

corr.ect gear posi,tion. Lock the adjuster sleeve with 

the nlJt. 

4. Fit the panel under the dashboard ond connect 

the baHery earth lead. 

Fig. 4-121. Selector controls 
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FAULT TRACING 

ROAD-TESTING 
(Used together with the faul,t-tracing s'cheme). 

It is important to gain as much information as possible 

on the pr,ecise nature of 'any fault. If possible, go out 

in the car with the customer and get him to demon

strate the fault. In all ca ses, the following road-test 

procedure shou ld be carried out completely as there 

may be more than one fault. 

TEST NO. 

l. Check that ifhe starter only opera.fes with the 

selector in "p" 'and "N" and that the reversing 

light operates only in "R". 

2. Apply the brakes and, wi,th the engine running at 

normal idling spee,d, select "N-D", "N-L" and 

"N-R". Transmissi'on engagement should be felt 

in each position selected. 

3. Check the converter sta!.1 speed with the trans

mission in "L" and "R". Check for slip or clutch 

squawk. 

Note. Do not sifall for longer than 10 seconds or 

the transmission wi'" overheat. 

4. With the transmission at normal runnling tempe'ra

ture, se,led "D". Release ,the bmkes anda:coelerate 

with minimum throttle opening. Check for 1-2 and 

2-3 shifts. Note. At min,imum th,rottle openings, 

the shifts may be diHicul,t to detect. Confirmation 

that the tr'ansmission is in 3rd gear may be 

obtained by 'se,lecting "L", when a 3-2 downshift 

should be felt. 

5. At just over 30 m.p.h. (50 km.p.h.), select "N", 

switch off the ignition and let the ear coast. At 

30 m.p.h. (50 km.p.h.) . switch on the ignition and 

se,lect "D". The eng,ine should then start through 

the rear wheels, indicating tha't the rear oil pump 

of the transmission i·s operating. 

6a. Stop and restart using full throttle acceleration. 

Check for 1-2 and 2-3 shifts according to the 

shift speed ~able in the "Specifications". 

b. At 25 m.p.h. (40 km.p.h.) in 3rd gear, depress the 

aocelerator to full .throttle position. The car should 

a'ccelerate iln 3rd gear and should not downshift 

to 2nd. 

c. At 30 m.p.h. (50 km.p.h.) in 3rd g ear, depress the 

accelerator to the kick-down pos,i,tion. The trans

mission shou ld downshift to 2nd gear. 

d. At 15 m.p.h. (25 km.p.h.) in 3rd gear, depress the 

acce'lerator to the kick-down position. The trans

missi,on sholJ'ld downshift to l st gem. 

7a. Stop and restart using forced thr,ottle acceleration. 

Check for 1-2 and 2-3 shifts according to the 

shift speed table in rthe "Specifi.cations". 

b. At 40 m.,p.h. (65 km.p. h.) 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 5 m.,p.h. (8 km.p.h.) and ,engine 

braking. 

8. Stop, and wi,th "L" still eng'aged, release brakes 

and, using fuH throttle, acce,lemte to 20 m.p.h. (30 

klm.p.h.) Check for no slip or clutch squawk and 

no upshifts. 

9. Stop 'and select "R". Release brakes and reverse 

using fu'" throfttle if possible. Check for no slip or 

clutch squ,awk. 

10. Stop on the hrakes facing downshift on a gradi

ent and select "P". Relea'se the brakes and check 

that the parking pawl wi,I'1 hold rthecar. Re-apply 

the brakes before disengaging the parking pawl. 

Repeat wi.th the oar facing uphi,ll. Check that the 

selector is trapped by the gate in "P". 
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FAULT-TRACING SCHEME 

(To be used in conjunction with the road-test proced ure. ) 

TEST 

l. 

2. 
3. 

4. 

5. 
60. 

b. 
c, d. 

7 a. 
b. 

8. 

9. 

10. 
Mis
cell
aneous 
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FA ULT 

Starter wi ll not operat,e in "p" or "N" 
Starter opewtes in dl se.l ector positions 
Exce'ssive bump on engagement of "D", "L." or "R" 
If sta,11 speed higher than specified: 
a. with slip 'and squawk in "L" 
b. with sllip and squawk in "R" 
If sta ll speed lower than specif,ied, check engine performance 
If sta,11 speed more than 600 r.p.m. lower than specified 
No drive in "D" (if nO J1mal in "L", omirt 11 and 13; if no drive In 

"D", "L" or "R", add 17) 
Delayed or no 1- 2 sh if t 
Sli p on 1- 2 shift 
De layed or no 2- 3 shift. (If normal In "R", omit 12). 
Sllip or engine run-up on 2- 3 shift 
Bumpy ge'ar shifts 
Drag in "D 2" and "D 3" 
Dragon 2- 3 sh ift 
Eng ine wi ll not s~art through rear wheels 
Slip and sqU'awk or iudder on full thrott le take-off ,in "D" 
Loss of performance 'and overhe,ating in "D 3" (se ized stator) 
Cont,inue as for test 4above 
Tra nsm ission downs hif,ts too easily 
Tra nsmission will not down shi ft 
As tes,t 6a above 
Nc 3- 2 down shift of engine braking 
No 2-1 .downshift or engine braking 
Slip and squawk or judder on take-off ,in "L" 
Tt1ansmission upshifts 
Slip and squawk -or judder on take-off in "R" 
Slip but no judder on take-off in "R" (if engine braking) 
ava ila blle in "L l", omit 8, 9, 10) 
Drag in "R" 
Nc drive in " R" (if engine braking availablein "L l ", omit 
8, 9,10) 
No park 
Screech or whine, increasing with engine speed 
Grinding or grat,ing noise from gearbox 
Knocking nois'e from torque converterarea 
At high speeds in "D 3", transmi ssion downshifts to "D 2" and 
,imme,diately back to "D 3" 

ACTION 

19 
20 
4, 3 

1,2, 3,13,11 
l , 2, 3, 13, 12 

21 

l, 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 
22 
l , 2, 3, 13, 11 
21 

3 
3, 13, 14 
l, 5, 6, 7, 12 
l, 5, 6, 7, 12 
8, 9, 10 
l, 2, 3, 13, 11 
l 
l, 2, 3, 13, 12 

1,2,3,8,9,10 
5 

l, 2, 3, 8, 13, 9, 10, 12 
l, 15 
17 
18 
23 

12 



ACTION 

1. Check manual lin kage ad justment. 

2. Check f lu·id level. 

3. Check adjustment ef dewnshift valve cable 

using l ine pressure gauge a'nd .tachometer. 

4. Reduce engine id ling spee,d. 

5. Check f rent band ad justm ent. 

6. Che'ck frentserve sea ls and tubes fer leakage. 

7. Check frent hand fer w ear. 

8. Check rear band ad ju sl~m e n t. 

9. Check rear serve sea l an d fi t ef tubes. 

10. Check rear band fer wear. 

11 . Examine frent clutch and sea is, a lse f rent sun 

ge'ar shaft sea,ling r ings. Verify that cup plug 

in driven shaft is not leaking er d i,sledged. 

12. Examine ,rear cl utch, check va lve, and seak 

Check f it ef rt ubes. 

13. Strip va lv·e bodiesand clean. 

~4. Strip geverner vCl'lve and cl ean. 

15. Examine parkin g pawl, gear and intern a i 

linkage. 

16. Examine ene-w ay d utch. 

17. Skip an d examin e f rent p ump and drive 

fingers. 

18. Strip and examine gear ,train . 

19. Adjust starfer inhibilter switch inwards. 

20. Adjust star,te'r inhibiter switch eutwards. 

21. Repl,ace terque cenverter. 

22. Check rear pump dr,ive pin . 

23. Examine terque cenverter drive plate fer 

cracks er fr'adure. 

FAULT-TRACING ON THE CONVERTER 

The ,converter heusing is wel,ded tegether and can 

ther,efere not be repaired but must be reptlaced in 

the event ef defeds. There is no. ,drain plug since 

fluid changes de not eccur and fluid filling is den e 

threugh the transmissien. 

The sta l,l speed me,an s the spe,ed ebtained at fu·li 

t hrett le en the engline with the l'Ock-up engaged but 

with the car statienary. Check that the transm issien 

has the cerrect runnin g temperature and ,that th e f lui d 

leve,l is cerred befere the stall speed test. The test 

must net ta ke p lace lenger tha'n ten secends, etherwise 

the t ra nsmi'ssi·en wil,1 everheat. 

Faul t-trac ing en the cenverfer is carried eut as fe l

lews: 

1. If the genera l perfermance ef the vehicle is be lew 

standard, check the cenvel1ter sta ll speed wi th an 

accurate tachemeter by applying maximum pres

sure en the feetb ra ke peda l, se lecting " Leck-up" 

and fu lly depressing the acce lerater. If the sta,11 

speed is up te 300 r.p.m. be'lew that specified, the 

engine is net develeping its fu ll pewer. 

2. Inab il ity te start on steep gradients cemb ined 

wi th peer acce leratien frem rest ind icafes that 

the cenverter sta ter one-wa y clutch is slipping er 

that the stater suppert is fradl}red. This cend it ion 

p ermi,ts the stater te retate iin an eppesite d irec

tien t e the t urhine and terq ue multip licati'On ca nnet 

eccur. Check th e s,talll speed and , if it is mere th an 

600 r.p.m. be'lew that specif ied , the cenverfer 

O'Ssembly must be re pl,aced . 

3. Belew sto ndard acceleratien in 3rd gea,r abeve 

30 m.p.h . (50 km.p.h.) cembined with a subs,tantially 

reduced maximum speed, indi'cates t hat the sta;ter 

ene-way clutch has lecked in the engaged cendi 

tien. The stater will then net rotat'e with the turbine 

and impeller, therefere the fluid flywheel phase 

ef the cenverter perfermance cannet eccur. This 

cenditien wil,l alse be indicated by excessive ever

heating ef the transmissien, altheugh the stall 

speed will remains as specified. In this case the 

cenverter assembly must be replaced. 

4. Sta'H speed which is hig,her t han that specified, 

indicates that the cenverfer i's net receiv,ing its 

required fluid supply or that sl'ip is eccurring In 

the clutches ef the autematic gearbex. 

4 : 49 



GROUP 45 

PROPELLER SHAFT 

TOOLS 
SYO 2846 Specia l socket for prope ll er shaft bol,ts 

DESCR I PTION 

1 2 3 4 5 6 7 8 
Fig. 4-122. Propeller shaft with support bearing 

l. Flange on gearbox 5. Intermediate universal joint 
2. Front universal joint 
3. Front section of propeller saft 

4. Support bearing 

The propeller shaft is of the divided, tubular type, 

see Fig. 4-122. The rear end of the front section of the 

propeHer shaft is in the form of a splined sleeve . In 

this there is el splined shaft which also forms one of 

the yokes on the intermediaofe universal joint. The 

rear end of the front section of the propeller shaft 

is carried in a ball be·aring. The ball bearing is con

tained in a rubber bearing housing, which is attached 

to the propeller shaft tunnel with a aover, see Fig . 

4-123. The prope,ller shaftis fitted with three universal 

joints. Each joint consists of a spider with four ground 

trunnions carried in flange yokes by means of needle 

bea,rings. 

6. Rear propeller shaft 
7. Rear universal joint 
8. Flange on rear ax le 
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Fig. 4-123. Support bearing 

l . Front section 5. Rubber housing 9. Rubber cover 

of propeller shaft 6. Dust cover 10. Washer 
2. Floor tunnel 7. Nut 11. Suspension spring 
3. Dust cover 8. Rear section 12. Cover 
4. Ball bearing of propeller shaft 
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REPAI R I NSTRUCTIONS 

REPLACING THE SUPPORT BEARING 

l . Jack up the ve·hicle . Slacken -the prepeller shaft 

frem lhe rear axle flange. Bend back the leck 

washer and unscrew the nut at the sliding jeint. 

Pull eut the prepeller sha.ft te the rear. 

2. Leesen the cever fer the support hearing. Pull eff 

the suppert bearing cemplete. 

3. Press the eld bearing eut ef the rubber heusing . 

f;it the new bearing. 

4. Fit the suppert bearing and the ether parts in 

the reverse erder te remevaI. If the sp lined joint 

appears dry, lub ricate it with grease mixed with 

mO'lyhdenum disulphide. 

REMOVING 
Jad< up the vehicle. Slacken the propeller s,haft frem 

the gearbex and re·ar axle flanges. The belts can be 

leesened by an air impact wrench and special secke-t 

SYO 2846, see Fig. 4-124. Leesen the cever for the 

suppert bearing and take dewn the prepeller shaft 

cemplete. 

Fig. 4-124. Removing the bolts 

Fig. 4-125. Removing the snap ring 
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DISMANTLING 

DISMANTLING THE PROPELLER 5HAFT 

l. Bend back the leck washer and unscrew the nut 

fOor the suppert bearing . Remeve the rear sectien 

ef the prepeller shaft. Pulll eff the suppert bear

ing. 

2. Remeve the suppert bearing frem the heusing. 

DISMANTLING THE UNIVERSAL JOINTS 

l. Re.meve the snap rings se.curing the needle bear

ingsin the yekes, see Fig. 4-125. 

2. Secure the shaf.t in a vice se that the universal 

jo int cemes as near as pessible te the vice jaws. 

Remembe.r that the prepeller shaft is tubular and 

can easily be defermed. 

3. With a hammer and metal punch drive the spider 

as far as it will ge in ene directien. The needle 

bearing will then ceme abeut half way e ut. 

4. Then drive the spider as far as ·it will ge in the 

eppesite directien, see Fig. 4-126. 

Fig. 4-126. Removing the spider, I 

Fig. 4-127. Removing the spider, II 
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5. Drive out one of the need le bearings with a thin 

metal punch. Remove the sp ider, see Fig. 4-127. 
Drive out the other need le bea~ing. 

INSPECTING 

It is extremely important to ensure that the propeller 

shaft is straight. Since even minor damage on a pro

peller shaft can oause vibration, the impedion must 

be very thorough. The s-haft shou'ld be set up between 

centres a,nd checked nlong its en~ire length with an 

indicator gauge while it is rotating. If it is out-of-true 

more than .25 mm (.01 O"), the shaft must be replaced. 

N.B. No attempt should be made to straighten a 

damaged propeller shaft - discard and re place with 

a new one. 

Ex-amine -the support bea,ring by pres$ling the bearing 

races ag'ainst each other by hand and ,turning them 

in opposite directions. The bearing should run easily 

wi.thout binding at any point. If it does not, scrap the 

bearing and repla.ce it wi~h a new one. 

Check needle bearings and spiders. Worn Of damaged 

parts shou1ld be replaced. 

ASSEMBLlNG 

ASSEMBLlNG THE UNIVERSAL JOINTS 

l. When fitting the old needle bearings, check that 

they are fil/ed with grease and that the rubber 

seals are not demaged. New bearings should be 

half-fil/ed with grease. 
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Fig. 4-128. Fitting the sp ider 
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2. Insert the spider in the flange yoke. Push the spi

der over in one diredion so fa,r that the needle 

bearing can be fitted on to the trunnion, se Fig. 

4-128. Then press f.he needle bearing in so far that 

the sna'p ring can be fitted . Use a ,dpift having a 

diamete'r $ll,ightly less thanthat 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. 

FITTING 

Fitting is in reverse order to removal. 



GROUP 46 

REAR AXLE 
TOOlS 

The f oHowing tool s are us'ed fo r repa i'r work on the rear ax le 

I ~ ~ i 
la01 1845 2261 2284 2393 

A @ 
2597 2599 2600 

2841 2842 

2839. . 2840 

~.. ~ 

2394 2404 

! ~ 
2709 2806 2837 

2844 

2843 

~ 
2483 

2845 

O J 1:1 
2595 

2838 

·4030 
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Fig . 4·129. Special tool5 for the rear axle 

SVO 1801 Sta ndard handl e 18 x 200 mm 
SVO 1845 Press tool for fitting flange 
SVO 2261 Puller for flange 
SVO 2284 Reiainer for dial indicator for final dri ve adjustment 
SVO 2393 Measuring tool for pinian adjustm ent 
SVO 2394 Expander tool us€d for removing and fitting differential 
SVO 2404 Tool for fitting front pin ian bearing , Used also when 

checking tooth mesh 
SVO 2483 Pull er for differential corri er bearings 
SVO 2520 Stand , see Fig . 466 
SVO 2522 Fi xture for rear axle (used tag et he r with stand SVO 

2520 for wo rk on the final dri ve) 
SVO 2595 Adjusting rings for differential 
SVO 2597 Brake for crown wheel , used when checking tooth 

mesh 
SVO 2599 Drift for removing outer ring, front pini a n bearing 
SVO 2600 Measur ing fi xture for adjusting rings 

SVO 2601 Holder for expander tool SVO 2394 (fitted on tool) 
SVO 2709 Puller for drive shaft 
SVO 271 4 Fixture for rear axle, used on ga rag e jack for re· 

moving and fitting rear axle, see Fig , 4·99 
SVO 2806 Tool for fitting oil seal at flange 
SVO 2837 Counterhold for flange 
SVO 2838 Press tool for removing and fitting bearing and lock 

ring on drive shaft 
SVO 2839 Ring for fitting bearing and lock ring on drive shaft. 

Used together with SVO 2838 
SVO 2840 Adjusting ring for pinian 
SVO 2841 Box spanner for adjusting ring SVO 2840 
SVO 2842 Sleeve for fitting inner ring, rear pinian bearing 
SVO 2843 Drift for removing outer ring , rear pinion bearing 
SVO 2844 Pull e r for rear pinion bearing 
SVO 2845 Press tool for fitting oute r ring, pinian bearing 
SVO 4030 Puller for oil seal at flange 
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Fig . 4-130. Stand and fixture for rear ax le 

DESCRI PTION 

The rear aXlle is cmri,ed in two support arms. The 

supports arms a-re provioded with a couple of robust 

bushes and are attached to the body. The rear axle 

housing is attached to the support arms with levers. 

In order to take up the rear axle torque, there are 

.fwo torque rods attached to the dnive shaft tubular 

covers and to the body. A .frack bar prevents the body 

and rea'r axl'e from moving si,deways in relation to 

each other. The des.ign 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 

wheet It -consists of the drive pinion,crown wheel 

and differenti-ol gears. The gear ,backlash and differ

ential ,calirier bearing tensi'on are adjusted by means 

of shims inside the diffenential carrie r bearings. 

The differential canier and ,the crown wheel are jour

nalle,d in the final drive housing by means of two 

taper roller bearings. The crown wheel is bolted to 

the differential carrier. The differential gears them-
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selves in the differential, carrier consist of two bevel 

pinions on a trunnion and two side gears in which 

dnive shafts are carliield by me-ans of internai splines. 

The differential gearsare journal led so ,that they can 

rotate and pe,rmit ,the drive shafts to rotare at dif

fe,rent 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 loca-tion of the drive pini'on relative to the 

crown wheel is a-djusted hy means of shims under the 

outer race of the rear pinion bearings. Application of 

the pinion bearings is by means of shims under the 

front pinilon bea'ring inner ring. The outer end of each 

drive shaft is journalle,d in a taper roller bearing. 

Bearing cleOlrance is not a,djustable but lis determined 

by the conskuction of the bearing, se,e Fig. 4-134. 

There are oil seals on both sides of the drive shaft 

bearings. 



REPAIR INSTRUCTIONS 

WORK WHICH CAN BE CARRIED OUT 
WITH THE REAR AXLE INSTALLED 

REPlACING BEARINGS AND 
DRIVE SHAFT Oll SEAlS 

l. Ja ck up the vehide and p lace b locks under the 

rear ax le. Remove .the whee ls. 

2. Disaonnect the brake pipe from the brake ca l'iper. 

Slacken the bo lts for the brake disc and remove 

the disc. 

3. Slacken the bo lts for the thrust washer. These are 

slackened .through the holes in the drive shaft 

flange. Pul l out the drive shaft w ith pU11le,r SYO 

2709, see F,ig . 4-131. 
4. Secure press tool SYO 2838 in a vice. Secure the 

drive shaf,t .to the spind le plat,e. Screw in the 

spind le S'0 that the too l arms can be placed 

aga·inst the be·aring, see Eig. 4-132. Sarew o ut the 

spind le and press off t he bearin g and lock ring. 

Remove the o il sea l. 

Fig . 4-131. Remo vin g the d rive sha ft 

Fig . 4-132. Removing the drive sha ft bearing 
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5. Fi·11 t he space betwee n the seal lips on the new 

oil with gr ease. The n p lace it on th e d rive shaft. 

Fit the beal1ing and lock ,ring. Turn the bearing 

correctly, see 'Fig. 4-134. 
N.B. Always use a new lock r ing. 

Place fitt.ing ring SYO 2839 aga inst .the bearing 

and the lock ring. Close the too l arms and lock 

them ,round the fitting ring , 'se,e Fig. 4-133. Press on 

the bearing an'd lock ring by screwi ng ,in the 

sp ind l·e. 

6. Grease the bearoing . Then fit t he drive shaft. 

Tighten the bolts for ,the thrust washer to a tor

que of 5 kgm (36 Ib.ft. ). Fit the brake disc and 

hrake calipe'r. Connect the brake line. Vent and 

ad just the brakes, see Part 5. 

7. fi it on t he whe·e ls and whee l nuts. Lower th e ve

hicle. Tiighten the wheel nuts. 

Fig . 4-133. Fitting the drive shaft bearing 

Fig. 4-134. Drive ~ haft journalling 
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Fig. 4-135. Counterhold for flange 

REPlACING THE PINlON Oll SEAl 
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l. Disconnect the rear section of the propeller shaft 

from the flange on the pinion . Check for looseness 

of the pinion ,in i-ts beal1ings. If the r,e is looseness, 

this must be ,remedied before a new oil s'eal can 

be fitte,d. Se'e the ,instructions under the heading 

"Assembling". 

2. Remove the nut for the flange. Use for .this pur

pose tool SYO 2837, see Fig . 4-135. Pull the flange 

off with puller SYO 2261, see Fig. 4-136. Pull out 

the oldoil sea!1 wi,th pul,ler SYO 4030. 

3. Fiit the new ail seal with tool SYO 2806. When 

fitting the oil seal, lubricate the seal lips with 

grease. At ,the same time apply a ,Iaye,r of grease 

to the spring ooil. See Fig. 4-137. This last-men

t,ioned measure is made to prevent the spring coil 

from jumping out during fitting. 

4. Press on the flange with thehelp of press tool 

SYO 1845, see Fig. 4-138. Fit the washer and nut. 

Fig. 4-136. Removing the flange 
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Fig . 4-137 . Fitt in g the oi l seal 

1, O il scal 2. Spring coi l with grease coat ing 

Fig. 4-138. Fitting the flange 

1. Press too I SYO 1845 

Fig. 4-139. Placing the block support 
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Tig.hten the nut to a torque of 28-30 kgm (200-

220 Ib.ft. ). 

5. Connect the prope ll er shaft section. 

REMOVI NiG TH E REAR AXLE 
l . Place chocks in ~ront of the front whee ls. Slacken 

the rear wheell nuts. Ra'ise the rear e nd of the 

ve hi de a nd p,l'a'ce b locks under in fro nt of the 

rear jack aHachments, see Fig. 4-139. Note that 

the blocks must not be placed at a point f urther 

than the dashe,d ~in e ind i ca'~ed in the fig ure . T a ke 

off the ,rear whee ls. 

2. Rep l,acc the Ilift ing p late on t he jack with f ix,t u're 

SYO 2714 (compare with Fig; 4-163) and ,mise the 

rear ax le sl,ight ly. SIO'cken the upper attach ing 

bo lts for the shock absorbers. Disconnect the 

handbrake wires from the levers and brackets o n 

the broke backing plates. Use for this purpose a 

spr,ing ~i xture, see Part 5. 

3. Disconnect the propeHer shaft sedion from the 

flange o n the pin'ion. Remove rhe brake pipe 

un ion from the rear ax le cas,ing . 

4. Loosen the front a1ftaching bo lts for the support 

m ms abo ut l t urn. Unscrew th e 'rear bolts fo r the 

to rque rods. Lo'Osle n t he tra ck bar f rom the bracket 

on the re ar a xle ca sing. Re move th e lower a ttach 

i,ng bol ts for the sp'rings. 

5. Lower the jack un~il ,the support arms ,release from 

the spring . Slacken the bolts secu l1ing the rear 

a xle casing t o the support arms. L'ower the jack 

and pull the .rear axle fo rwa:rds. 

l. Place the rear a xle in fixture SYO 2522. The rear 

axle is placed with the undersi,de of rhe drive 

Fig. 4-140. Alignment marlcing on cap and carrier 
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facing inwa'rds to the fixture support, when the 

pinion is pointing downwa,rds. Remove the brake 

pipes. 

2. Re lease th e bolts for the hrake backing plates 

and brake shoe retainers. They are slackened 

thro ug1h t.he h'0'les in the drive shaft f langes. Pu ll 

out the drive shafts with pull er SYO 2709, see 

Fig.4-131. 

3. Remove the inspection cover. 

4. If t he f ina l driv,e ,is be·ing reconditioned because 

·of no ise, the mesh pattern shou ld be checked 

before d i sman~li ng takes p lace, as this mig ht ass ist 

in locating t he fau lt. Befor'e carr)"ing this out, 

clean the t,e,eth so that no misleading mesh pat

tern is obtali,ned. 

5. Check the a lignmen.t mark ings ,on the cap and 

carni,er, see Fig. 4-140. If the re are no mark,ings, or 

if they are d iff icu lt to see, mmk one s,ide with 

a punch. Remove the caps. 

6. Fit too l SYO 2394 in thehöl'es in t he drive pinion 

carrier as shown ,in Fiig. 4-141 . Fit the too l with 

reta iners SYO 2601. Tension llhe tool un.t il it fits 

exactly ,in the ho les ,in t he car.rier. Then tension 

the ba lt a f urth er 3-3% turns. Lift o ut the d iffe·r

entia l carrie,r with crown whee l. Tool SYO 2337 

ca n be used for thi s pu rpose. 

7. Tum t he final drive and let the oil run out into a 

contaliner. Use tool SYO 2837 as a counterhold 

for t his purpose, see Fig. 4-135. Pull off mhe flange 

with puller SYO 2261, see Fig. 4-136. Press out the 

pinion . 

8. Drive out the f.ront pinion bea:ring, the washe r 

and the Oiil seal with standard handl,e SYO 1801 

and drift 2599. 

9. If necessary, d l1ive out .the 'rear bea l1ing outer ring 

out of position, se,e F,ig . 4-142. Us'e standard handle 

SYO 1801 and drift SYO 2843. 

10. Clean the gasket. File off all burr on the surface 

on which theindicator retainer SYO 2284 will 

slide. 

Fig. 4-141. Expanding the drive pinion carrier 
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Fig. 4-142. Removing the rear pinion bearing race 

1. Removi ng drift SYO 2843 

11. If necessary, pu ll off the rear bearing from the 

pinion with pu ll'er SYO 2844, see Fig. 4-143. The 

puller is fitted in the fo llowing way (see Fig. 4-144): 
Move the pu ller down over the ro ll ers and press 

down the lock .ring. Then pull up the pu ll er with 

the bolt until the rollers lie flush with the edge of 

the inner race and the edge on the puller. T ap 

out the lock ring with a hammer. 

DISMANTLING THE DifFERENTIAL 

1. Re:lease the ring gear bolts and rem ove the crown 

wheel. 

2. Dl1ive out the lock pin, see Fig. 4-145, and then the 

shaft for the differenti,al gears. Take out the 

differential 9'ears and the thrust washers. 

3. Pull off the differential carrier bearings with puller 

SYO 2483, se·e F,ig. 4-146. Take care of the shims. 

INSPECTING THE REAR AXLE 

First clean all the parts ·thoroughly. Check the bear

ing raccs and bea'rings. T,he races, rollers or roller 

retai,ners must not be scratehed or damaged. All 
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Fig. 4-143. Removing the rear pinion bearing 

1. Puller SYO 2844 
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Fig. 4-144. Puller fitted 

1. Puller is pressed down over the roll ers 
2. Rollers are pulled up 
3. Lock ring knocked secure ly into position 

Fig. 4-145. Removing the lock pin 

l 
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Fig . 4-146. Removin g the d ifferential ca rrier bear in gs 

l . Pull er SYO 2483 

dam aged bearings and bearin g races shoul d be re

placed. 

Note that both parts of the outer ri.ng for lhe drive 

shaft bearin gs ·m·e stuck togeth e r with ,new bearings. 

This adh esion may IlOos'en afte rdriving for some tim e, 

but it ,does not inHuence ,~he usabiltity of the bearing. 

Check both ,the pin1ion driv,e and crown wheel care

fully for damag,e to the teeth. The most damage is 

seizing gear teeth. This is cause'd by incorrect running

rn, wrong oil, insufficient tooth Hank or faulty tooth 

contact. If the cause of the seizing lis not remedied 

at an ea'rly stage, the enhre gear wheell can be 

damaged. 

The differential gears should also be examined for 

damage to the teeth. They should be flitted in a dean 

and drycondition lin the ,differen~ialcarrier together 

with the shafit ond thrust washers. Play should then 

be che'cked by means of marking blue behind both 

the differential side gean. If the play exceeds .06 mm 

(.0024"), when the g'ears have been Irotated to maxi 

mum play, replace with thicker washers. lhese are 

availlabl,e ,in sizes .78 mm, .86 mm and .94 mm (.031, 

.034 and .038''). 
Che'ck also .fo s'ee whether the cyl,indrical part of the 

Hang'e which goes into the oilseal ,is worn or scrat

ched. If this ,is the case, r,eplace the flange together 

wi~h theoil sea!. 

The pini'on nut is provided with a $I1,it for lock,ing. In 

time this sHt ,Ioses its lock'ing effediv,e,ness. For this 

reason, the nut should be repla,oed if it has been 

removed a couple of time's. The washer under the nut 

s·hould also be replaced if it has become deformed. 

Check the oil seals and ,replace ~hem if they me 

damaged or worn. 

Make sure tha.f ther,e are no cracks in the r'ear casing. 

Fig. 4-147. Fitting the differential gear 

Check that the bra.ckets for the support arms and 

track rod 'ar,e intact. 

Inspect the drive shafts. DriYle shafts which a re warpe,d 

or da maged i,n any o~he'r way should be replaoed 

with new ones. 

Examine the oil sea<ls and repl,ace them if they are 

daJffiag1ed or worn . 

Check the rea,r axl,e casing for cracks. Check that the 

braokets for <the support arms and track rod are not 

damaged. 

ASSEMBLlNG 
ASSEMBLlNG THE DIFFERENTIAL 

l. Place the ,diHerential side gears tog'e:ther with the 

thrust washers 'in the ,diff,el1en~ial carrier. Then 

"roll" in both the side pinions simultaneousl.y with 

the dished thrust washers, see Fig. 4-147. 
2. Drive ,in the shaft. Check the differential!. If ther,e 

is any play, fit new thrust wa,shers. Fit ,the I·ock pin. 

3. Fit the ·crown whee!. Make ,sure ~h at the contaGt 

surfaces are clean and without any burr. Tighten 

the bolts to a tOlrque of 6.5- 9.0 kgm (47-65 
IbJt.). 

FITTING THE PINlON 
l. Clean the mari<'ing surface on the pinion with ex

tremely ~ineemery cloth. Fit the adjust,ing ring 

SYO 2847 and tool SYO 2841 ,on the pinion, see 

!Fig. 4-148. Plalce the pin,ion in the carrier, see Fig. 

4-150, and secu·re the a,dj usting ring by screwing 

in the lock screw. 

2. The pinion ,shou;ld have a cerfain nominal measure-
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Fig. 4-148. Ad justing r ing and too l for p inion location 

ment (A, Fig. 4-149) to the oentre line of the crown 

whee l. Due to to lerances in the man ufacturing, 

t here a,re deVliation's from the nomina l measure

ment. Thrs is indicated on the g'round surfaces on 

the pinion with a f,igure provide,d with a plus or 

minus sign. If there is a plus Sli'gn in front of the 

~ i g u re , the nomina l measurement should be in

creased, and if the sign ·is minus, the n.om ina l 

measur,eme,nt shoul d be decreased. The figure in

dicated on the pin ion shows the deviaNon In 

thousa ndths of an in ch. 
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Convertion tabl e, inches to millimet r,es 

inches mi,liimetres 

.001 

.002 

.003 

.004 

.005 

.006 

.007 

.008 

.009 

Fig. 4-149. Pinion location 

A. Nominal measurement 

.025 

.051 

.076 

.102 

.127 

.152 

.178 

. 203 

.229 

Fig. 4-150. Locating the measuring tools 

To ch'e'ck the I'ocation of the pin lon, use a dia I 

indicator, indi'cator re1ainer SVO 2284 and a 

measuring 1'001 SVO 2393, which consists of two 

parts: a pin ion gau g'e and an a,djusting jig. 

Checki ng is as fo ll ows: 

Place the pi,nion ga ug'e on the gr.o und surface of 

th e pinion a nd the adjusting rig in the differential 

bearing positions as shown i,n Fig. 4-1 50. Place the 

indi'cator reta in er on .the drive pinion carri,er and 

zero-set the gauge against the adjusting jig, 

see Fig. 4-151. Then mov,e the indicator ,retainer 

over so that the indicator comesagainst .the pinion 

gauge, see Fig. 4-152. If the pinion is marked O, 

the adjusting j'ig and pinion gaug'e shoulld be at 

the same height; if the pinion is marked - , the 

pinion gaug'e should be higher than the a,djusting 

jlig; and if it is marked +, the pinion gauge should 

be lower tha,n the adjusting jig with ,correct se1ting . 

The setting is 'adjust,ed by turning the Gam on the 

pinion until the gauge dial shows ,the correct 

value according to the marking . Then lock the 

Fig . 4-151. Zero-setting the indicator 
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Fig. 4-152. Measuring the pinion rocation 

ad ju s~in g rin g with the I·ock screw. R:emove the 

meas urin g ga uge a nd pinion. 

3. Plaae the rea,r pinion bea ring comp lefe with the 

o u,ter ring in measuring fixture SYO 2600. Put on 

the pla·te, spl1in g and nut. Turn the n'ut with the 

flat side facing upwar.ds. The plate, and .thereby 

the beming, is tumed forwards and backwards 

s·eveml t imes so that the ro ll e rs ta ke up the eor

red posi ~ion . Place the ad justin g ring in th e 

me,asuring fixture as shown in Fig . 4-1 53. Use re

tOliner SYO 2284 a nd dinl indi cator, pl aGe the 

measuring poi·nt of the lindicator apposirt"e the 

a1djusting ring and zero-set the indicator. Then 

set the pointer of the indicator to the outer ring 

of the bearing. The d ial ·indicator now shows 

directly the thickness the shims should have. 

Measure the shilms for thecorrect thickness with 

a micrometer, see Fig. 4-154. N.B. It ,is almost im 

possibl'e to obta-in a snim with exactly the correct 

thickness. However, they must not be .03 mm 

(.0012") thicker than the measured value, but up to 

.08 mm (.0032") .thinner. 

Fig. 4-153. Determining the shim thi ckness 

l . Adjusting ring 2. Dial indicator 3. Bearing, complete 

Fig. 4-154. Measuring the shim 

4. Press the rear hearing on the pInlon with sleev·e 

SYO 2842, se'e Fig . 4-155. Fit :the meawred shims 

and press in borth the out,er l1ings of the bemings 

wi th too l SYO 2845, see Fig. 4-156. 
5. Insert the pi,ni on in the oasing and fit on three .75 

mm (.03") thick shims and the front pin ion bearing. 

Fot tool SYO 2404 and press tool SYO 1845 on the 

front e nd of th e pini on end pull in th e p inion, see 

Fig. 4-157. Äpply the nu,t tighrtener until it must 

pr'ess the pinion forwalrds so that it does not strike 

aga,inst the bea1ring positions. 

6. Replnce press tool SYO 1845 with a washer and 

nut. T:ighten the nut to a t orque of 28- 30 kgm 

(200- 220 IbJt.). Fit on the pinion gauge and the 

Fig. 4-155. Fitting the rear pinion bearing 

1. Fitting sleeve SYO 2842 
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Fig. 4·156. Fitt ir:l g the bearing ri ngs 

1. Press tool SYO 2845 

dia I indi,cai'or retO'iner. Pull down rflhe pinion whi,le 

tumirig lit forwards and backwar.ds af the same 

~ime. Zero-set the ,indieator. Then press the pinion 

upwa'rds, tuming ·i-t at the sa.me rtime forwards and 

backwards. Rea,d off the dearance. 

7. Remove ,the pinion. Remove The shims correspond

ing to the measure·d dea'rance + .07 mm (.003"). 

Re-fit -the pinion . 

8. Thencheck .the pinion bearing filt wirl1h the torque 

gauge. The torque gauge shou l,dshow 6-11 kgGm 

(5.20-9.55 Ib .. in.) for used bearings ·and 11-23 

kgom (9.55-20 Ihin .) for new bearings when the 

p·inion rototes. 

Of ten an altemtion in the thickness of the shims 

·is required because of the .tol·emnoes whioh must 

be present. 

9. Check the loca.ting of the pini,on with thediai 

indicator, rerflainer SYO 2284 and measuring tool 

SYO 2393, see dso operation 2. 

FITTING THE DIFFERENTIAL 

1. Lubri·cot·e :theim~ide of the adjuSi11ing .rings SYO 

2595 and put them on the differen~ial carrier. The 

ring with the ,black-oxidize,d adjuSltin·g ring should 

be placeld on the orown wheel side. Also I·ubricate 

,the bearing locail'ion in the ·aarrier. PI·aee the 

differential calrl1i!er and the ad justing 'rings ·in the 

final drive hOlJsing, see Fig. 4-158. Use il"he dial 

·indicator and adjust ,in the rings so that the COI'

reet toollh flank ole.aranoe .13-.20 mm (.005-
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Fig . 4-157. Fitt ing the p inio n 
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.008") ·is obtained. T'ighten the lock screws in the 

adjusting rings. 

2. Fit on brake tool SYO 2597 as shown in Fig. 4-159. 

Apply marking hlue to severa l teet.h at three poin,ts 

on the crown whe.el. This can serve as a 'ehe'ck on 

the 'crown wheel for possible warping. Rotate the 

pini·on 10-12 tums in both dir·ect,ions .and check 

the mesh marking pa'ttern. With correct tooth 

mesh, the mesh marking pa'Hern shou·ld be hOTi

zontal in the middle of the tooth but somewhat 

nearer to t.he toe than the hee'i. The pa#erns on 

the r·ev·erse side and driving s·ide should ·co·incide 

W1i,th each other, see Fig. 4-160. If the pO'tterns do 

notcoinaide, the pinion location must be adjusted 

Fig . 4-158. Adjusting rings for differential 

1. Adjusting rings SYO 2595 
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Fig. 4-159. Brake too I for differentia l 

beforea'ssemb lin g is continu'ed. If the pa~terns li e 

too far towa'rds the heeil on the dniving side and 

too far 'f!owards t he tee on the 'reverse side, ,see 

F.ig. 4-161, the p inion should he moved inwards. If 

the me-sh patterns li e too far towards the t oe on 

the driv.ing s,ide and too far towards the hee l on 

the reve!rse side, sele Fig. 4-162, the pinion shou ld 

be moved outwards. Note rthat the patterns will 

I,ie some what nearer rthe to.e when the ,ad justing 

rings ar,e fitted 1han when the bearings are in

sta jJJ e,d. 

3. When the correct tooth flank dearance and mesh 

paHern a're ohtained, rem ove the differ,ential and 

adjus~ing ring . Then place the cen1re washer on 

the measuring fixture. Fit a bearing into the 

measuring fixture, a,lso the plate, spl1ing and nut. 

Fit the nut with the flat side facing downwards. 

To e 

Reverse side 

Heel 

Fig. 4-160. Correcf tooth contact 
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Fig. 4-16l. Faulty tooth contact 

RotaJt,e the plate ~orwards and ba,okwa'rds several 

times. Put on the d ia I ,indicater a nd re.fainer SYO 

2284. Zero-set the indicator to the adjusting ring 

and then pl'a,ce t he measuring point faoing the 

be,ar,ing, see Fig. 4-153. Read off the inldieator. Wirfh 

a micr'ometer mea'sure the shims, the total Jthick

ness of whiich ,oOirre'sponds to the read-off vallue 

+ .07 mm (.003"). Place the shims togemher wi,th 

the measu'red bearing to the one s,i,de. Repeat the 

ahove prooe:dure with the other bearing. 

N.B. Make 'sure whioh side the respective bearing 

and shims are ri'o be fitted on. 

4. Fit the shims 'on the dtiffeTential carrier and pre'ss 

on the hearings. 

5. Fit tool SYO 2394 on the drive pinion carnier, se,e 

Fig. 4-141. Expand the tool unti,1 the pins are 

exactly filush ag'a,inst the hol'e edge,s in the cmrier 
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Fig. 4-162. Faulty tooth contact 
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to prevent the spring coil from jumping out of 

pOSlirt.ion during the firtt.ing. 

Then press on the ~Iange with the help of teol 

SYO 1845, see Fig. 4-138. Fi,t the washer and nut. 

Tighten <the nut to a torque ef 28-30 kgtm (200-

220 Ib.ft.). 

2. F,it the inspection ·cover .and gasket. 

3. Fit the drive shafts. T,ighten :the holts for the thrust 

wQiShe,rs to a torque or 5 kgm (36Ib.ft.). Gl1ease 

the bea'ring . 

4. Then fit the brake discs a'nd brake cal,iper. Rina lly 

~i lt the brake pi'pes. 

~8~);~ FITTING THE REAR AXlE 
Fig. 4-163. Fixfure for rear axle 

and rthen tighten the screws a furthelr 3-5% tums. 

Fiit the different.ial and outer rings. Remove tool 

SYO 2394. Fit the cap and tighten the boMs to a 

torque of 5.0-7.0 kgm (36- 50 IbJt.). 

6. Che·ck the tooth flank cl earanoe and the mes h 

paHern. 

ASSEMBLlNG THE REAR AXLE 

l. R'emove spanner SYO 2404. f, it the oil slinger and 

oi,1 seal. The oil seall ,is fitted with tool SYO 2806, 

see Fig. 4-137. 

When fitt,ing the oil sea·I, smear the seal lips with 

g·rease. Art the same !time apply a ,Iay,er of grease 

to the spring coil. Thi,s bst~ment,ione,d measure is 
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l . Place rthe rear ax le on ~ixture SYO 2714, which is 

mounlled on a g'arage jack, see Fig. 4-163. Move 

the rear ,axle ,in under the vehide and fit on the 

bolts for the suppor.t arms and torque rods. 

2. Raise the ja'ck unt,il the track bar atta'chment on 

,the rear aXlle lis en th:e same level with the attach

ment on the body. Fiit the tmok rod. 

3. Fi,t the attach in g bol:ts for .the spring's. Ti'ght,en the 

nuts for the torque rods and suppo'!1t orms. 

4. F,it ,the bracket, screw un,ion and brake hoses. Fit 

the universali jo'int to the flange. 

5. Fiit the upper holts for the sh ock absorbers. Fit 

the handbrake wire in the bra'cke$s and ot the 

levers. Adjust the handbrake and bleed the brakes, 

see Ilig. Part 5. 

6. Fiit on the wheels and whe,el nuts. Lower rthe v,e

hide. Tiighten :the wheel nuts to a final torque of 

10-14 kgm (70-100 Ib.ft.). 



Engagement of "R", "D" or "L" A B C D E F a b c d e t g 

4 
h m n p q s NO P Q R S T U V WX y Z 

Bumpy .. . ......... . ......... .. .. . 
Delayed . ... .. . o o o ••• o •••••• o o o o •• • •• o o •• 

2 l 6 7 
13 8 9 10 11 12 

None .... o • • • •• o o o o o o 

2 3 
2 

5 3 
476 5 
345 6 7 8 9 10 

Starting from rest 
None forward ..... . . . . o •• o • •••• • o ••• •••• 

None reverse 
Seizure reverse . o o o o 

No neutral 

Upshifts 
No 1-2 o ••••• o o o o o o o o o o o o o o o ' o o. o o o o o o o 

No 2-3 ............. o o o o o o o o o o. o o o ' o o 

Above normal shift speeds o o o o o o, •• o o o 

Below normal shift speeds o o o 

Upshift quaiity 
Slip on 1-2 .... o o' o o o o o o o o. o" o o o, o •• o o o. 

Slip on 2-3 o" o o . ' o o o . 

Rough on 1-2 . o o o •• o o o o o • ' •• o o o o o o o o • o o ' 

Rough on 2-3 . o o o • o o • , • o • o ' o o o o • • o ' • 

Seizure on 1-2 
Seizure on 2-3 

Downshifts 
No 2-3 ... .... o o o. o o o o. o o o o. O" o . o o o o o o o 

No 3-2 ... o ••••• o. o o ••••• o o o o o o o o o • • o o o o 

Involuntary high speed 3-2 . o •• o o' ' o o •• o • 

Above normal shift speeds . o o __ ,o o. o • • • o o • 

Below normal shift speeds ' . o • o o o o o o 

Downshift quaiity 
Slip on 2-1 ...... o. o • • o o o o o o o o o. 

Slip on 3-2 .,. o o o o •• o o o o o • • o. o. 

Rough on 2-1 .. o ' o • • o • • o o o o o o • o o o • o o o • 

Rough on 3-2 ., o o o • o o • o ' o • o o o o o o • •• ' 

Line pressure 
Low, idling .... . o o o o o o o o o • o o o • o o o o o o o 

High, idling o" o o •• o ••• o o ••• o •• o •••••• o • o o 

Low at stall ..... . o o o o o o o o o • o o o • o ••• o • o •• 

High at stall .... o • o o o • o o o o o o • o •• o o ••• o ••• 

Stall speed 
More than 600 r.p.m. below nominal speed 

2 
2 
l 
l 

l 
l 

3 
3 

2 3 
l 2 
2 

2 

4 
4 
2 
2 

3 2 
276 5 

3 

8 9 10 
8 9 10 

8 9 10 
5 6 

8 9 10 6 
9 10 11 7 

10 3 
6 3 

5 6 
234 

2 
5 6 
5 6 

6 7 8 4 
3 

5 3 

6 8 5 4 
3 5 

6 873 
4 l 

6 
6 
2 
2 

7 
8 
4 
4 

7 
7 
7 

5 

3 4 

3 
2 
3 
3 

6 

4 

4 

3 2 
3 2 

3 
5 

4. 
6 
4 

423 
4 2 783 

5 3 

4 2 

4 
549 
2 3 

4 

9 

2 

7 

2 
2 

9 

5 

5 

3 

5 
2 

5 

5 
6 

4 5 

9 2 

678 

5 

8 

3 

4 

Over 2500 o ••••• o o' o o o o o o o • o •• o • o o o • o. o o o 2 

2 

34567 

65891011 

2 3 

8 

3 7 

9 10 11 

No push start 

Overheating 
The numbers indicate the recommended sequence of fault investigation 

A. Fluid level incorrect. 
B. Downshift valve cable incorrectly assembled or adjusted. 
C. Manual linkage incorrectly assembled or adjusted. 
D. Incorrect engine idling speed. 
E. Incorrect front brake band adjustment. 
F. Incorrect rear brake band adjustment. 

FAULT IN,VESTIGATION KEY 
Preliminary adiustment faults 

p. 
q. 
s. 

2-3 shift valve plunger sticking. 
Converter "out" check valve missing or sticking. 
Pump check valve missing or sticking. 

Mechanical faults 
N. Front clutch slipping due to worn plates or faulty parts. 
O. Front clutch seized or plates distorted. 

7 

4 

8 

12 

12 

9 

Hydraulic controi faults P. Rear clutch slipping due to worn plates or faulty check valve in piston. 
a. Oil tu bes missing or not installed correctly. Q. Rear clutch seized or plates distorted. 

10 

b. Sealing rings missing or broken. 
c. Valve body assembly screws missing or incorrectly tightened. 

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. 

d. Primary regulator valve sticking. 
e. Secondary regulator valve sticking. 
f. Throttle valve sticking. 
g. Modu lator valve sticking. 
h. Governor va lve sticking, leaking or incorrectly fitted. 
I. Orifice controi valve sticking. 
m. 1-2 shift valve sticking. 
n. 1-2 sh ift valve sticking. 

QUICK-RE-FERENCE FAULT-T~ACIN'G CHART FOR AUTOMATIC TRANSMISSION 
(Thti numbers indicate the recommended sequense of fault investigation) 

T. One-way clutch slipping or incorrectly fitted. 
U. One-way clutch seized. , 
V. Input shaft broken. 
W. Front pump drive fingers on converter hub broken. 
X. Front pump worn. 
Y. Rear pump worn or drive key broken. 
Z. Converter blading and/or one-way clutch fails. 

4 

l 
13 

4 



1. Crankshaft 
2. Clutch plate shaft 

(inpu t shaft, gearbox) 
3. Support bearing in crankshaft 
4. Circlip 
5. Clutch plate 
6. Flywheel 
7. Flywheel casing 
8. CI utch cover 
9. Retoiner 

10. Thrust plate 
11. Su pport ri ngs 
.12. Pressure spring 
13. Release bearing 
14. Clutch wire 
15. Washer 
16. Rubber bush 
17. Washer 
18. Nut 
19. Rubber stop 
20. Stop brocket 
21. Pedal shaft 
22. Clutch pedal 
23. Adjusting nuts 
24. Cover, gearbox 
25. lever and release shaft 
26. Release fork 
27. Return spring 
28. Washer 

6 

5 

4 

3 

2 

7 8 9 10 11 12 13 

19 

18 
17 

16 

15 
14 

24 

---25 

----26 

27 

28 

Illustration 4-A. Clutch and clutch controls 
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l. CI utch casi ng 
2. Engaging ring 
3. Interlock ball 
4. Spring 
5. Selector rail, reverse gear 
6. Selector rail for 1st and 2nd gears 
7. Selector rail for 3rd and 4th gears 

8. Flange 
9. Spring 

10. Selector fork 
11. Gear wheel, 3rd speed 
12. Gear wheel, 2nd speed 
13. Needle bearing 
14. Spring 
15. Synchronizi ng hub, l st-2nd gears 
16. Interlock ball 
17. Sliding plate 
18. Flange 
19. Selector fork, 1st and 2nd gears 
20. Gearbox cover 
21. Synchron izi ng cone 
22. Flange 
23. Bush 
24. Thrust was her 
25. Ball bearing 
26 . Selector fork, reverse gear 
27. Flange 
28. Shaft 
29. Bush 
30. Gear lever knob 

3l. Gear lever, upper 

32. Rubber bush 
33. Rubber bush 
34. Gear lever, lower 
35. Washer 
36. Cover 
37. Spring 
38. Protective casi ng 
39. Oil seal 
40 . Mainshaft 
41. Speedometer drive 
42. Rear cover 
43. Speedometer pinion 
~4. Sh ift lever 

section 

section 

45. Gear wheel, 1st gear 
46. Needle bearing 
47. Reverse gear 
48. Bush 
49 . Slide register 
50. Engaging sleeve and gear wheel 

for reverse gear 
51. Circlip 
52. Reverse gear shaft 
53. Needle bearing 
54. Gear wheel 
55. Gearbox housing 
56. Synchronizing hub 
57. Engaging sleeve 
58. Circlip 
59. Synchronizing cone 
60. Needle bearing 
61. Drain plug 
62. Gear wheel 
63. Countershaft 
64. Ball bearing 
65. Ball bearing 
66. Oil seal 
67. Cover 
68. Input shaft 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 \7 18 19 2 O 21 22 23 24 25 26 XI 28 29 

1 

6867 66 65 64 63 62 61 6059 58 57 5655 54 53 52 51 5049 48 47 46 45 44 43 42 41 40 39 

Illustration 4-8. Gearbox 

30 

31 

32 

33 

~-35 

---36 

--·· 38 
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1 Nut 
2' Lock washer 
3: Bridge piece 

5. Breather . 
6. Front caslng 

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 bearlng 
18. Circlip 
19. Circlip 
20. Circlip 
21. Stud 
22. Piston seal 

?J. Piston . rod 
24 Connect.lng I 

. t rn bal . 
25. Non-re u valve spnng 
26. Non-return 
27. Plug 

28. Key . 
29. Resilient nng 

30. Circlip. 
31 . Ecce.ntnc. 
32. Piston pin 
33. Gasket 
36 Stud 

. 'f ' e nozzle 37. On le 
38. Seal 
39. Plug 

40. O-ring. 
41. End pleee 
42. Piston 
43. Washer 
44. Spring 
45. Retainer 
46. Sprillg 
47. Screw 
48. Serew 
49. Holder 
SO. Spring 
51 . O-ring 
52. Plug 
53. Nut 
54. Piston 
55. Spring 

56. Washer 
57. O-ring 
58. Cylinder 
59. O-ring 
60. Plug 
61. Spring 

62. Ball body 
63. Non-return 

64. O -ring d 

65. Pump bo y er 
66 Pump plung 

67: Wash:r (2) 
68. Fine filter 
69. Seal 
70 Plug 
71 ~ Data plate 

72. Serew and carrier 73. Planet gear 

74. Sunwheel.. member 
75. Clutch slldlng 

76. Pre-filter . 
77. Gasket 
78 Mag.net 
79: Base plate 

80. Bol~ . washer 
81. Res Il lent 

84. Bush her 
85. Thrust was 
86. Oil thrower 

87. Circli~ . I c1ulch 
88. Uni-dlrecflona 
89 Stud 

. '1' t washer 90. Resl len 

91. Nut eter pinion 95. Speedom 
96. O-ring 
97. Bush 
99. Bolt 

100. Retainer 
101. Oil seal 

102. Stud te r drivi ng 
106. Speedome 

gear 
Output shaff 110. . 

111. Ball beanng 

112. Spacer . 
113. Rear casl~g 
114. Ball beanng 
115. Oil seal 
116. Flange 
117. Washer 
118. Nut 

33 

75 

6 7 8 

o 

113 

~95 
~96 
~97 :rw 

101 ~ 
100 W 

t-99 

. n 4-C. Overdrive lIIustraho 

115 
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1. Oil seal 
2. Front pump 
3. O-ring 
4. Pump body 
5. Gasket 
6. Thrust washe r 
7. Snap ring 
8. Input shaft 
9. Thrust washer 

10. Hub 
11. Disc kit 
12. Sno p ring 
13. Spring 
14. Ring 
15. Pi ston ri ng (rubber) 
16. Pisto n and reed 
17. Rubber r ing 
18. Front clutch cylinder 
19. Front servo 
20. Servo strut 
21. Con tact pin 
22. Brake band 
23. Thrust washer 
24. Thrust washer 
25. Sno p ring 
26. Spri ng seat 
27. Spring 
28. Snap ring 
29. Disc kit 
30. Pi sto n ri ng 
31. Piston 
32. Fron t drum 
33. O il ring 
34. Rubbe r ring 
35. Need le bearing 
36. Key 
37. Reve rse sun gear 
38. Needle 1hrust p la te 
39. O il r ings 
40. Forward su n gea r 
41. Oil ring 
42. Centre bea r ing 
43. Servo stru t 
44. Brake band 
45. Needle t hrust bea ring 
46. Thrus t p la te 
47. Snap ring 
48. Free wheel 
49. Brace 
SO. Planetary gear 
51 . Thrust plate 
52. Needle thrust bearing 
53. Gea r 
54. Snap r ing 
55. Driven shaft 
56. Oil ring 
57. Washer 
58. Seal ring 
59. Gearbox housing 
60. Rear servo 
61. Sto p shaft 
62. Nipple 
63. o.il pipe 
64. Key 
65. Pump plate 
66. Oil pump, rear 
67. Ball 
68. Centrifugal governo r 
69. Snap ring 
70. Valve housing 
71. Spring 
72. Retainer 
73. Speedometer gear 
74. Flange 

7 s 

9 

28 

5S 59 60 61 

Illustration 4-0. Automatic transmission BW 35 

--------
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l . Tubular shaft 
2. Differential carrier bearing 
3. Bearing cap 
4. Shims 
5. Differential carrier 
6. Thrust was her 
7. Differential side gear 
8. Lock pin 
9. Differential pinion 

10. Crown wheel 
11. Shaft 
12. Thrust was her 
14. Flange 
13. Rear axle casing 
15. Dust cover plate 
16. Oil slinger 
17. Oil seal 
18. Shims 
19. Front pinion bearing 
20. Pinion 
21. Rear pinion bearing 
22. Shims 

2 3 4 5 6 7 8 

22 21 20 19 18 

Illustration 4-E. Final drive 

9 10 11 
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GROUP SO 

GENERAL 

svo 2742 

Fig. 5-1. Special tools 

SVO 2740 Venting tool 
SVO 2742 Holder for ca ble spring 
SVO 2809 Tool for pressing in and checking pistans 

TOOlS 

VOLVO 
103033 

The following specia l tools are used for repa ir work 

on the brake system. 

The testing device (Fig . 5-2) is used, for exarnple, to 

trace faults in the brake system. 

Remova l of the piston s in the front brake ca liper is 

made easier with the help of wooden inserts accord

ing to Fig. 5-3. 

A hose connection (see 2, Fig . 5-4) is required for 

removing the pistons in the rear brake ca li pers. 

For venting the system aventing unit, of the type 

shown in Fig. 5-5, is used. A connection cover (see l, 

Fig. 5-4) is also required for connecting the unit to 

the brake fluid container. 

6---rifliF 

Fig. 5-2 . Testing device SYO 2741 yg~W 
1. Nipple plug 4. Hose 
2. Connection nipple 5. Venting device 
3. Enlarging nipple 6. Pressure gauge 

95 

40 

f--- --- --- 210 ----------i Y81~W 
Fig . 5-3. Wooden insert for front brake calipers 

Fig. 5-4. Connections 

1. Connection 
(Can be obtained from Volvo Service Dept.) 

2. Connection for brake caliper 

Fig. 5-5. Venting unit 

VOLVO 
1031 77 
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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 control led by a brake pedal and 

operates on a ll four whee ls through a hydraulic 

system. The other brake system, the handbrake, f unc

t ions by means of a brake lever and operates both 

the rear wheels mechanically. 

Fig. S-6 shows the arrangement of the footbrake 

system whi ch has d isc brakes a ll round. 

The hydraulic part has two separate ci rcuits. The 

master cy linder (l ) is of the tandem-type and each 

front whee l brake unit (13) has two pairs of cy li nders 

enti re ly separated from each another. One of the 

circuits serves the lower cyl inders of the front wheel 

brake units and the right rear whee l, while the other 

Vacuum Primary circuit 
pressure above 
34 kg/cm2 

(484Ib/sq.in.} 

Primary circuit , 
reduced pressure 

circuit lakes 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 fai l. 

The servo brake cylinder (S) is d i rectly influenced by 

the brake peda l, and with va cuum ass istance from 

the induction manifold of the engine less pedal 

pressure is requ ired for braking. The function of the 

brake valves (10 and 11) is to ass ist in providing a 

suitab le d istribution of braking power between the 

front and rear wheel brakes. 

Concerning a more deta iled description of the units 

making up the footbrake and the handbrake systems, 

see the respective Groups in question. 

-Secondary circuit , 
pressure above 
34 kg /cm2 

(484Ib/sq .in.) 

Secondary circuit , 
reduce d pressure VOLVO 

103 178 

1. Tandem master cylinder 

Fig. 5-6 . Footbrake syslem 

9. Brake disc w ith drum 15. Warning switch 

2. Brake fluid container 1C. Brake valve, 16. Warning valve 

3. Vacuum line secondary circuit 17. 6-branch union, 

4. Check valve 11. Brake valve, (double 3-branch union ) 

5. Servo brake cylinder primary circuit 18. Brake pipe 

6. Brake switch 12. Brake pedal 19. Cover plate 

7. Warning lam p 13. Front brake caliper 

8. Rear brake caliper 14. Brake disc 
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REPAI R I NSTRUCTIONS 

CLEANING 
The components of the hydraulic brake system should 

be cleaned in clean brake flui d or de natured alcohol , 

w hich does not co ntain benzene (benzo l) . 

Of the existing kinds of denatured alcohol being so ld 

generally only methylated spi rit is free from benzene. 

Brake fluid is a n excellent but expe nsive cl eaning 

agent. Fro m most viewpoints, methylated spi rit is 

therefore the most suitable. 

Petroi, w hite spirit, trichlorethylene or alcohol with 

benzene must not be used for clea nin g as, like the 

s li ghtest trace of minera l oi l, they attack the rubber 

sea ls and ca use them to swe ll out. For this reason, 

hands should be washed w ith soap and water before 

the interna i parts are touched. The mechanic working 

with the hydraulic components sho uld preferab ly be 

provi ded with rubber g loves. 

Fin a l rins in g sho uld take p lace in the clean ing agent 

free fro m impu rities after which the parts can be 

dried in the open air. To precipitate th e drying and 

co mplete the clean ing process, f iltered, compressed 

air free from moistu re ca n be used. It is of the utmost 

importan ce 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 affect 

brake functioning. 

After being cleaning 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 

the 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 not covered by brake fluid, 

the plungers, cylinders and seals should be coated 

with a thin layer of lubricant called brake paste in

tended for this purpose. Under no conditions what

soever must other types of grease or rustproofing oil 

be used. 

BRAKE FLU,ID 
Only first-class brake fluid, which is guaranteed by a 

well-known manufacturer to fulfil the requirements 

according to the standard SAE 70 R 3, should be used 

for the brake system. Fluids which only fulfil the re

quirements according to SAE 70 R l, for example HD

quaiity and FS-YY-H 910 A, should not be used. Mix

ing 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 clea nliness shoul d be o bserved in 

order to prevent dirt from getting into the syste m. 

O nly clean, unused brake f lu id should be filled. 

Brake fluid which is expelled during, for example, 

venting, may not be put back into the system. 

Af ter use over a long period, it is normal that even 

first-class brake fl ui d grad ua lly deteriorates thro ug h 

the absorpti on of mo isture 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 lubricat.ing film . Such brake 

fluid sho ul d be replaced by new fluid, and this should 

also be done when the master cylinder and wheel 

brake units are being ove rhauled. 

FAUtT TRACING 
The fo llowing fau lt tracing procedure can be used, 

for example , after the d iscovery, fo ll owing upon some 

kind of brake testing, that the capacity of the foot

brake syste m is not what it should be. Fault tracing 

can also be carried out with a vi ew 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 necessa ry. See under the heading "Brake Fluid". 

2. Remove both the inside venting nipples at one 

of the front brake calipers a nd connect up the 

testing device SYO 2741 shown in Fig. 5-2. 

3. Depress the brake pedal several times to even out 

any partiai vacuum in the servo 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 kg/cm2 (1422 Ib/sq.in.), there must not be a 

difference in pressure of more than 3 kg/cm2 

(42.7 Ib/sq.in.) . 

5. With the help of a pedal jack apply the foot

brake to a hydraulic brake pressure of about 

100 kg/cm2 (1422 Ib/sq.in.). Check the lines and 

parts for damage and leakage. The pressure 

should remain unchanged for at least 15 seconds. 

6. Remove the pedal jack. Depress the brake pedal 

and maintain this pressure. Start the engine. Here 

a noticeable lowering of the pedal should be felt 

when the servo cylinder starts to operate. 

7. Stop the engine af ter it has run at least l minute. 

With the help of the pedal jack apply a hydraulic 
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pressure of 25 kg/cm 2 (356 Ib/sq.in.). Wait a couple 

of minutes. The hydraulic pressure shou ld not drop 

more than 5 kg/cm2 (71 Ib/sq.in.). 

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. 

Re lease the parking brake. With a peda l jack 

apply the footbrake slowly. When the warn ing 

lamp lights, check the pressure on the pressure 

gauge. The lamp should light at a pressure d if

ference of 5-15 kg/cm2 (71-213 Ib/sq.in.) be

tween the ci rcu its. 

After the test, shut off the venting 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 tighten ing 

forque of 1.4-2.0 kpm (10- 14 Ib.ft.). 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 nipp le on one of the front whee l bra ke 

uni ts. App ly the footbrake with the peda l jack 

FAUL T TRACING SCHEME 

Test 

I I 
opera - Fault 

t ion 

to the incoming pressure accord ing to the table 

below. 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 po int of view of leakage, the brake 

valve is not defective if the pressure remains 

una itered for at least 15 seconds. 

Outgo ing press ure 

I 
30 

I 
50 

I 
100 

kg/cm 2 (I b/sq. in .) (427) (711 ) (1 422) 

Incoming press ure 

I 
30 I 36--42 I 62--69 

kg/cm 2 (I b/sq.'in.) (427) (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, lower nipp le of the front whee l brake 

unit. 

11 . Jack up the vehic le so that the whee ls rotate 

free ly. App ly and re lease the brake during which 

a check is made to see if the w hee ls can be 

rotated. The w hee ls shou ld be free for ha lf a se

cond after the peda l has been re leased. The test 

should be carried out wi th and with ou t apartia l 

vacuum in th e servo brake cylinde r. 

Cause 
I 

Remedy 

3 I Peda l too low o r too high I Faulty brake peda l o r carpet I A djust 

4 Fading pressure Damaged brake line Re p lace the damaged line 

Blocked hose Replace hose 

Difference between circui ts Blockage in one of the circuits See points 5 
g reate r than 3 kg/cm2 

Faulty master cylinder Recondition master cylinder (42.7 Ib/sq.in.) 

5 The pressure d rops Externa i leakage Tighten connections and place 
line or recondition leaking pa rt 

Leaking brake valve Recondition o r replace brake 
valve 

Leaking 
linde r 

seal in wh eel 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 cleaner or leaking 
seal for front pressure plunge r 
in servo cylinder. 

Replace filter or seal 

Leaking check valve Replace servo cylinder 
completely 
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Test 

I 
opera-

tion 

7 

8 

Fault 

The pressure drops more than 
5 kg/cm2 (71 Ib/sq. in .) 

The parking brake warning 
lamp does not light 

Footbrake warning lam p does 
not light 

I 
Cause 

Leaking check valve 

Leaking seal for front pressure 
plunger in servo cyl inder 

Internai fault in servo cylinder 

Wrongly adjusted switch 
Fa ulty e lectrical parts 

Fau lty switch 

Warning lamp does not go out Pistons se ize 
when pistons have returned to 
normal position 

Warning when pressure d iffer- Fau lty warning valve 
ence is other than 5- 15 kg/cm2 

(71 - 213 Ib/sq.in.) 

9- 10 Leaking valve 

11 A circuit fades 

The rear wheel brakes fade 

A wheel brake fades 

Faultily set val,ve 

Blocked equa li zing hole in 
master cylinder 

HancJbrake cable chafes 

Faultily adjusted handbrake 

Faulty brake valve 

Darnaged brake line 

Blocked hose 

Worn sealing ring 

Remedy 

Remove and blow dean the 
valve and replace the seal ring. 
If insufficient, rep lace check 
valve 

Remove master cylinder and re
place seal 

Replace servo cylinder comple 
tely 

Adjust the switch 
Replace faulty parts 

Rep lace switch 

Replace warning valve 

Replace valve 

Recondition or replace brake 
valve 

Adjust if reconditioned valve 
tested, see page 5 : 19 

Recondition the master cylinder 

Replace the cable 

Adjust the handbrake 

Recondition or replace brake 
valve 

Replace line 

Replace hose 

Recondition wheel brake unit 
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SERVICING 

From the point of vi ew of t raffic 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 accord ing to the instructions given below. 

CHECKING THE BRAKE FLUID LEVEL 
When filling the tank with fue l, check to make sure 

that the fluel level in the master cyl inder container is 

nO'j- below the "Min" marl<. This can be done without 

removing the cap. Every 10000 km (6000 miles) top

up, if necessary, to the "Max" container marl<. 

A first-class brake fluid which meets the require

ments according to SAE 70 R 3 should be used for 

topping-up. Before removal, clean the cap of the con

tainer and observe maximum cleanliness when filling 

with fluid. Avoid spi lling the brake fluid onto the 

paintwork as this can damage it. Check to make sure 

that the vent-hole in the cap is not blocked. 

CHECKI NiG THE B'RAKE PADS 
Every 10000 km (6000 miles) check the wear on the 

linings. The brake pade should be replaced when the 

linings are worn down to a thickness of about 3 mm 
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(1/8"). Und e r no circumstan ces must the linings be 

worn down below 1.5 mm (1/6"). For repla cement of 

the pads, see pages 5 : 10 and 5 : 11. 

FUNCTION CHECK 
In addition to the regular check on the brakes 

carried oul' by the driver as result of the driving 

done, the brakes sho uld be checked every 10000 km 

(6000 miles) by a workshop mechanic. The footbrake 

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 Tracing"). A 

check should also be made that there is no leakage 

and that the brake lines are not exposed to such 

damage that leakage can be expected. The hand

brake should provide full braking power at the 3rd-

4th ratchet segment. If it does not do so, adjust the 

handbrake according to the instructions given on 

page 5 : 34. 

OVERHAUL 
Every third year or 60000 km (36000 miles) the brake 

system seals and air filter for the servo brake cylin

der should be replaced. 



GROUP 51 

WHEEL BRAKE UNITS 
DESCRI PTION 

CONSTRUCTION OIF THE FRIONT 
WHEEL BRAKE UNITS 
Fig. 5-7 shows how the brake components are located 

at the front wheels. The disc (3) is of cast iron and is 

attached to the wheel hub with which it rota tes. The 

cover plate (4) protects the disc from dirt. 

Mounted on the stub axle 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 14, 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 complete ly separated from the 

lower one, but both upper and lower cylinder are 

each connected through channels to the correspond ing 

cylinder in the other half. The function of the seal ing 

rings (l) is par'Hy to prevent brake fluid from oozing 

out and partly to return the pistons to the rest pos ition 

af ter braking. Rubber dust covers (3) prevent dirt from 

entering. Each seal ing ring has a square section and 

presses against the piston from the slightly oblique 

groove in the housing. The brake pads (10) are pro

vided with bonded facings and are held in position 

by means of retaining pins (13). 

Fig. 5-7. Brake componenls, front wheel 

1. Hub 3. Brake di sc 

2. Front bra ke ca I i per 4. Cover plate 

VOLVO 
101 858 

6 

5 
7 

__ ---8 

3 

2 

Fig. 5-8. Front w heel brake ca li per 

1. Sealing ring 8. Bolt 
2. Piston 9. Retaining clip 
3. Rubber du st cover 10. Brake pad 
4. Retaining ring 11. Lower venting nipple 
5. Channel 12. Damping spring 
6. Outer half 13. Retaining pin 
7. Upper venting nipple 14. Inner half 

CONSTRUCTI'ON 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 cast iron 

and is fixed to the drive shaft with which it rotates. 

The cover plate (3) prevents dirt from reaching the 

disc. 

The rear wheel 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 (9 and 14, Fig. 5-10) 

bolted together and located on either side of the 

brake disc. Each half contains a piston and a cylin

der linked by means of a channel in the housing. 

The caliper is provided with an A.S.B. (anti -shake 

back) device. The function of the A.S.B. device is to 

keep the pistons and the brake pads at the correct 

distance from the brake disc when there is consider

able movement of the disc occasioned by lateral cast 
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Fig. 5-9. Brake components , rear wheel 

l . Dr ive shaff 
2. Brake d isc 

3. Cover plale 
4. Rear brake ca li per 

(due to the axial p lay of the drive shafts when driv

ing round bends or on rough ground). The AS.B. de

vice prevents a red uction in the pedal travel (that is, 

the distance from the pedal position at full brake app

lication to the f loor p late). The AS.B. device consists 

of the foUowing (see Fig. 5-10) : A spring (3), a washer 

(4) which ho lds the sprin g securely on the piston , a lso 

Fig . 5-10. Rear brake ca li per 

l. Sealing ring 10. Venling nippl e 
2. Pin 11. Boll 
3. Spring 12. Retaining clip 
4. Washer 13. Brake pad 
5. Pislon 14. Inner half 
6. Rubber dusl cover 15. Damping spring 
7. Relaining ring 16 . Relaining pin 
8. Channel 17. Space r 
9. Ouler half 
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el pin (2) which is pressed into the caliper. The spring 

moves on the pin with a certain amount of friction. 

The sealing rings (1) have a square section and press 

against the piston from the slightly oblique groove 

in the housing. The function of the sea ling rings is 

partly to prevent brake fluid from oozing out and 

partly to return the pistons to the rest position after 

braking. The rubber dust covers (6) prevent dirt from 

entering. The brake pads (13) are provided with 

bonded facings and are held in position by means of 

retaining pins (16). 

FUNtCTION 

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 cylinder, see Fig. 5-11. In the same way the 

upper cylinders of the front wheel brake units and the 

left rear wheel brake unit are connected to the 

master cylinder through the secondary chamber. 

Secondary circuil, 
pressure less 

t 

Primary circuil, 
pressureless 

Fig . 5-11. Rest position 

1. Warning lamp 

VO LVO 
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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 handbrake is applied. The lamp 

will light during brake application if there is too 

large a pressure difference (about 10 kg/cm2 = 142 

Ib/sq.in.) between the two brake circuits. When the 

press ure in the master cylinder rises as a result of 

brake appl ication, the pistons are displaced and 

press the lin ing pads against the rotating friction 

surface of the brake disc, see Fig. 5-12. The pressure 

applied, and thus the brake effect, varies in propor

tion to the foot effort applied to the pedal. When 

the pistons are displaced, the sea ling rings are ten

sioned lateral/y. They remain in this state as long 

as the footbrake is applied. When 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 t·he pistons back to a certain ex

tent, see Fig. 5-11. The return movement forms the 

c1earance between -j-he brake linings and the brake 

_ Secondary circuit, 
pressure above 
34 kg/cm 2 (484 Ib/sq .in. ) 
Secondary circuit, 
reduced pressure 

f 

-Primary circuil, 
pressure above 
34 kg/cm2 (484 Ib/s q.in .) 
Primary circu it, 
reduced pressure 

Fig. 5-12. Brake application 

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 se lf-ad justing. 

Shou ld leakage o ccur in one of the circuits, full 

braking effecl' 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 kg/cm 2 (1 42 Ib/sq.in.), the warning valve piston is 

pressed over to the side with less pressure and the 

warning lamp lights. The warning lamp wil/ remain 

lighted until the leakage in the circuit concerned is 

repaired. 

A.S.B. DEVICE (REAR BRAKE CALIPERS) 

When the brake is released, see Fig. 5-14, there is 

a c1earance A between the brake pad and the disc 

and a lso a c1earance B between the washer and the 

spring. With brake application, see the figure, the 

Secondary 
circuit, 
pressureless 

_ Pri.mary cir
cuil, pressure 
above 34 kg/ 
cm 2 (484 Ib/ 
sq.in.) 

Primary cir
cuit, reduced 
pressure 

Fig. 5-13. Brake app li cat ion, leakage in secondary circu it 
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B A B 

Rest position Brake appl ication 

Fig. 5-14. Funct ion of A.S.B. device 

VOL VO 
1, 20( 1 

piston (and thus a lso the brake pad) is pressed 

aga inst the brake disc and this removes the clearance, 

A. If distance A is now greater than distance B, this 

means that the washer (l, Fig. 5-15) is pulling the 

spring (2) with it in the direction of the brake disc. 

When the brake peda l is released, the piston is 

moved backwards by the sea lin g ring (4) so that 

clearances A and B are restored. 

2 3 4 

Fig. 5-15. Bral<e caliper with A.S .B. device 

l. Washer 2. Spring 3. Pin 4. Sealing ring 

VOLVO 
102900 

If the lateral movement of the brake disc (when 

driving on rough ground or round bends) should 

now be greater than distance A, the piston is moved 

backwards into the cylinder. Owing to the friction 

between the spring and the pin in the A.S.B. device, 

the lateral movement of the piston will not be greater 

than that of the disc. 

REPAI R I NSTRUCTIONS 

REPLACING THE BRAKE PADS 
The brake pads should be replaced when about 3 mm 

(1/8") of the lining thickness remains. On no account 

must the linings be worn down to below 1.5 mm 

(1/16"). 

Front wheel brake units 
l. Remove the hub caps and slacken the whee l nuts 

slightly. 

2. Jack up the vehicle and place blocks under the 

rear axle and front jack attachments. Unscrew the 

wheel nuts and lift off the wheels. 

3. Remove the hairpin-shaped locking clips for the 

guide pins. Pull out one of the lock pins while 

holding the damper springs in place. Remove the 

springs and the other lock pin. Draw out the 

pads, see Fig. 5-16. 

4. Carefully clean out the cavity in which the pads 

fit. If any of the rubber dust covers are damaged; 

they should be replaced. If dirt has penetrated 

into the cylinder due to a damaged cover, the 
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brake unit should be reconditioned. To provide 

space for the new brake pads, the pistons must 

be pressed into the cylinders with tool SYO 2809, 

see Fig. 5-17. It should be noted that the brake 

fluid level in the master cylinder will then rise and 

the brake fluid may po.ssibly spurt out. 

Fig. 5-16. Removillg the brake pads 



5. Fit the new pads. Fit one of the retaining pins 

in position, then the damping springs and finally 

the other retaining pin. Fix the pins with the re

taining clips. Check that the pads are movable. 

6. After the requisite brake pads have been re

placed, depress the brake pedal severa l times to 

check if the movement is normal . Genera lly the 

system does not require venting after replacing 

the brake pads. 

7. Fit the wheels after the contact surfaces between 

wheel and brake disc have been cleaned of sand, 

etc. Tighten the nuts so much that the wheel can

not be moved. Lower the vehicle and secure the 

wheel nuts. Tighten every second nut a little at 

a time until all are finally tightened to a torque 

of 10-14 kgm (70-100 Ib.ft.). Fit the hub caps. 

Rea·r wheel brake units 
l. Remove the hub caps and siaeken the wheel nuts. 

2. Jack up the rear end and place blocks under th e 

rear axle. Remove the wheels. 

3. Remove the hairpin-shaped retaining clips for the 

guide pins, see Fig. 5-10. Pull out one of the 

retaining pins while keeping the damping springs 

in position. Remove the springs and then the other 

retaining pin. Pull out the pads and the spacers, 

see Fig. 5-18. 

Fig. 5·17. Push ing in the piston 
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Fig. 5·18. Fitting the brake pads 

4. Carefully clean the cavity occupied by the pads. 

If any of the rubber covers is damaged, replace 

it. If dirt has penetrated into the cylinder due to 

a damaged cover, recon di tion the brake unit. 

5. Press the pistons into the caliper with tool SYO 

2809. Wh en pressing in, check the function of the 

pistons in the A.S.B. device, see Fig. 5-17. The 

pressing-in force should be 20-80 kg/cm (17-70 
Ib. in .). If the force required is greater than this, 

the caliper should be reconditioned. Note that 

when press ing in the pistons, the brake fluid level 

in the brake fluid container will rise possibly caus

ing the fluid to spurt out. 

6. Fit the new pads, and the spacers, according to 

Fig. 5-18, with the recess in the lining facing down

wards. Fit one of the retaining pins in position and 

install the damping springs and the other retaining 

pin . Fix the pins with retaining clips. Check that 

the pads are movable. 

7. Af ter the requisite brake pads have been replaced, 

depress the brake pedal several times to check 

that the movement is normal. Generally the 

system does not require venting after replacing 

the brake pads. 

8. Fit the wheels afte r the contact surfaces between 

wheel and brake disc have been cleaned of sand, 

etc. Tighten the nuts so much that the wheel can

not be moved. Lower the vehi cle and tighten the 

wheel nuts. Tighten every second nut a little at a 

time until all are tightened to a final torque of 

10- 14 kgm (70-100 Ib.H.). Fit the hub caps. 
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Fig. 5·19. Fitting the front brake hoses 

l. Connection for the 
primary circuit 

2. Connection for the 
secondary ci rcu it 

3. Upper brake hose 
4. Lower brake hose 

RECONDITIONING 

5. Clip 
6. Connection fo r lower 

wheel unit cylinder 
7. Connec1ion for upper whee l 

unit cylinder 

THE WHEEL BRAKE UNrlTS 

Front brake calipers 

REMOVING 

VOLVO 
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When working with the hydrau li c system, observe the 

instructions under "Cleaning" and "Brake fluid", 

Group SO. 

l. Remove the hub caps and slacken the wheel nuts 

slightly. Temporarily plug the venting hole in the 

brake fluid container cap to reduce leakage. 

2. Jack up the front end and place blocks under the 

front jack attachments. The linkage arms should 

be off·loaded so that the brake hoses can be 

fitted in the correct position. Unscrew the wheel 

nuts and lift off the wheels. 
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Fig. 5-20. Front wheel brake unit filted 

1. Front whee l brake caliper 
2. Lower vent ing nipple 
3. Uppe r venting nipple 
4. Connection for lower 

whee l unit cylinder 
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5. Al1aching bolt 
6. Connec1ion for upper 

whee l unit cy lin der 
7. Al1aching bol! 

4 

5 

6 

7 

Fig. 5-21. Removing the front wheel brake ca liper 

3. Remove the clip (S, Fig. S-19). Disconnecf. the con

nection (2) and the lower hose (4) from the 

bracket. Place the protective cas ing 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 ca liper, see Fig. S-21. 

DISMANTLING 

l. Remove the hairpin-shaped retaining clips for the 

retaining pins. Pull out one of the retaining pins 

while holding the damping springs in position. 

Remove the springs and the other retaining pin. 

Pu ll out the pads, compare Fig. 5-8. 

2. Remove the retaining rings for the rubber dust 

covers. Place a piece of wood, similar in shape 

to that shown in Fig. 5-3, between the pistons 

and press them out against the wood with the 

help of compressed a ir, see Fig. 5-22. The pistons 

can then be easily removed. Prise off the rubber 

dust covers. 

3. Remove the sealing rings with the help of a blunt 

tool. Be carefu l not to damage the edge of the 

grooves. Unscrew the venting nipples and a lso 

the brake lines. 

N.B.: Both halves of the brake ca liper shou ld not be 

separated. The reClSon for this is that the assemb ling 

requires test pressure eq uipment and special fluid 

for the bolts. 

iNSPECTING 

Before inspecting clean a ll the parts accord ing to the 

instructions given under "Cleaning", Group 50. Make 

sure that the channe ls are clean. 



Fig. 5-22 . Removin g th e pisto ns 

l . Wooden disc 
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The sealing rings and rubber dust covers should be 

replaced 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 rep lace any 

that are damaged or worn . 

Check a lso the brake disc, see unde r "Brake Disc ". 

ASSEMBLlNG 

l. Coat the working surfaces of the pistons and 

cylinders with brake fluid. 

2. Fit new sealing rings in the cylinders, see Fig . 

5-23. 

3. Fit the plungers with the large end diameter 

facing inwards. Make sure that the plungers are 

fitted in straight and are not scratched. 

Fig. 5-23. Fitting the sea ling ring 
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4. Fit the rubber covers on the p lunger and housing. 

Fit the lock rings, compare Fig. 5-28. 

5. Fit the b rake pads. Place one of the retaini ng 

pins in position and fit th e damping sp rings and 

then the othe r retaining pin. Secure the pins with 

the hairpin-shaped retaining clips. Check that the 

pads are movable. 

6. Fit the venting nipples and also the brake lines. 

FITTING 

l. Place the ca li per in position . Check that the con

tact surfaces of the retainer are clean and not 

damaged as it is of vital importance that the 

caliper takes up the correct position in relation 

to the brake disc. Fit the attaching bolts after 

the y have been coated with a couple of drops of 

Lock-tite, type AV. Check that the brake disc 

rotates easily in the brake pads. 

2. Fit the hoses and their connection as weil as the 

guide clip as shown in Fig. 5-19. It is important 

that the hoses are fitted in the correct way, that 

is, without being tensioned and with the linkage 

arms unioaded. Remove the plug for the vent

ing hole in the brake fluid conta iner 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 

10-14 kgm (70-100 Ib.ft.). Fit the hub cap. 

4. Vent th e fitted brake caliper, see Group 52. 

Fig. 5-24. Front brake caliper assembled 
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Fig. 5-25. Rear wheel brake unit fitted 

l. Altoching screw 4. Reor wheel broke co liper 

2. Broke line 5. Ve nling nippl e 
3. Altaching screw 

Rear wheel brake shoes 
REMOVING 
When working with the hydraulic system, observe 

the instructions given under "Cleaning" and "Brake 

fluid" Group 50. 

1. Remove the hub caps and slacken the wheel nuts 

slightly. Temporari ly block the venting hole in the 

brake fluid conta iner cap to reduce leakage. 

2. Jack up the front end and place blocks under the 

rear axle. Remove the wheels. Re lease the hand

brake. 

Fig. 5-26. Removing the rear wheel brake cal iper 
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3. Disconnect the pipe connection (2, Fig . 5-25) from 

the caliper and fit a protective cover on the brake 

line. Remove the attaching screws (1 and 3, Fig. 

5-25). Remove the brake caliper, see Fig . 5-26. 

DISMANTLING 

1. Remove the hairpin-shaped retainning clips for the 

retaining pins. Pu ll out one of the retaining pins 

while keeping the damping springs in position . 

Remove the springs and then the other retaining 

pin . Pu ll out the pads and the spacers, see Fig. 

5-18. 

2. Remove the dust cover retaining tings and the 

dust covers. Place the caliper in a vice as shown 

in Fig. 5-27. Fit tool SYO 2809 and press one of 

the pistons down to the bottom. Fit a suitable 

venting connection, see Fig. 5-4, in the ca liper. 

Place a hose piece in the caliper and force out 

the other piston. The pressure required may go 

up to about 7 kg/cm2 (100 Ib.sq .in .). Remove the 

piston. 

3. Fit the tool as shown in Fig. 5-28 with a suitab le 

rubber sea ling A for the free cylinder. Press out 

the piston. Remove the piston and the tool. 

4. Remove the sealing rings with help of a blunt 

tool. Take care not to damage the edges of the 

grooves. Screw out the venting nipple. 

N.B. Both halves of the brake caliper should not be 

separated. The reason for this is, that assembling of 

these halves requires pressure testing equipment and 

special fluid for the screws. 

Fig. 5-27. Removing the piston 



INSPECTING 

Fig. 5-28. Removing the p iston 

A=Rubber seal 

Before inspecting, clean the parts according to the 

instructions given under "cleaning" Group 50. Pay 

particular attention to the cleaning of the channels. 

Check the pistons and pins in the caliper with a 

view to the AS.B.-device. If the pins in the caliper 

are worn, the entire ca liper must be replaced . Sealing 

rings and rubber dust covers should be replaced 

when reconditioning. If there are any scratches or 

suchlike in any of the cylinders, change the entire 

cylinder housing complete. Inspect the other parts and 

replace those that are damaged and worn. 

Fig. 5-29. Checking the A.S.B.-device 
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ASSEMBLING 

l. Coat the working surfaces of the pistons with 

brake fluid. 

2. Fit the new sea ling rings in the cy linder, see 

Fig . 5-23. 

3. Fit one of the pistons in the caliper. Make sure 

that the piston does not come at a slant and is 

scored or that it da mages the pin for the AS.B.

device. Press in the piston with tool SYO 2809. 

Check the AS.B. -device for stiffness with a tor

que wrench, see Fig. 5-29. The force required to 

press in the piston should be between 20-80 

kgcm (17.3-69.3 Ib.in .). If the force req uired IS 

otherwise, the piston must be replaced. 

4. Fit and test the other piston in the same way as 

above. Place the rubber dust covers on the piston 

and housing. Fit the retaining pins. 

5. Fit the brake pads and the spacers. Note that the 

recess in t,he brake pad, see Fig. 5-30, should be 

turned away from the venting nipple. Place one 

of th e retaining pins in position and fit the damp

ing springs and then the other retaining pin. Fit 

the hairpin -shaped retaining clips. Check that the 

pads are movable. 

6. Fit the venting nipple. 

FITTING 

l. Where applicable fitting is according to the in

structions given under "Fitting of the front brake 

calipers", see page 5 : 13. 

Fig . 5-30. Rear wheel brake cal iper assemb~ed 
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Fig . 5-31. Checking th e run -out 

BRAKE DISC 
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The brake dis c should be examined with reg ard to 

the friction surface, run-out thickn ess. 

Small marks on the friction surfa ce or linings are of 

minor importance, but radial scratches reduce the 

braking effect and increase wear on the linings. The 

run-out must n~t exceed .1 mm (.004") for the front 

wheel brakes and .15 mm (.006") for the rear wheel 

brakes at the outer edge of the disc and is measured, 

for example, according to Fig. 5-31. Check first that 

the wheel bearings are correctly adjusted and that 

the disc fits securely on the hub. The thickness is 

measured with, for example, a micrometer. It should 

not vary more than .03 mm (.0012") when the dis.c 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 
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Fig . 5-32. Remov ing the brake d isc 
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doing thi s, th e b rake ca li per shoul d first be re mo ve d . 

The n unscrew the lock bol ts a nd lift off th e brake 

disc, see Fig s. 5-32 a nd 5-85. Tap on the inside of the 

disc with seve ral light blows from a plasti c hammer 

or similar tool. When fitting, check that the contact 

surface is clean . 

If for any reason, a new bral, e 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 11.6 mm (.457") for the front wheel brakes 

and 8.4 mm (.331") for the rear wheel brakes. The SUf

face irregularity should be max. 3 jJ., measured on an 

arbitrary diameter and max. 5 jJ., measured radially. 

Af ter the reconditioning, the disc must not have a run

out of more than .1 mm (.004") and its thickness must 

not vary more than .03 mm (.0012"). 



HYDRAU LIC FOOTBRAKE SYSTEM 
DESCRI PTION 

MASTER CYLI N DER 
The master cylinder is of the tandem type. Its co n

struction is shown in Fig. 5-33 and its function is as 

follows : 

Fig. 5-33. Master cylinder 

l. Equalizing hole 17. Stop screw 
2. Overflow hole 18. Seal 
3. Washer 19. Piston sea l 
4. Pisfon sea I 20. Connec lion for 
5. Washer primary circuit 
6. Pisfon sea I 21. Piston sea l 
7. Washer 22. Secondary piston 
8. Circlip 23. Washer 
9. Pri mary piston 24. Piston seal 

10. Washer 25. Connection for 
11 . Piston seal secondary circuil 
12. Washer 26 . Cylinder 
13. Thrusf washer 27. Spring 
14. Spring 28. Thrust washer 
15. Screw 29. Washer 
16. Spring retainer 

2 

Secondary cir-
cuil, pressureless YSWP 

Fig. 5-34. Rest position 

and 2. Connec1ion for brake fluid container 

--Secondary c ir
cuit, pressureless 

Seco ndary circuit, 
high pressure 

--Primary circuit, 
pressureless 

Primary circuit, 
high pressure 

Fig. 5-35. Normal brak", applicat ion 
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When th e system is at rest (Fig . 5-34), the pistons are 

kepi' pressed back by the force of the springs. When 

the pistons are in this position, the connections be

tween the 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 closes the connection between the 

container and the wheel brake unit and the pressure 

in front of the piston rises. This pressure influences the 

se::ondary 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 appl:ied until it is stopped 

by the end of the cylinder (Fig. 5-36). 

Secondary cir-
• cuit pressureless 

Fig. 5-36. Brake application with leakage in 
the secondary circuit 
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Secondary cir
cuil, pressurel ess 
Secondary ci rc u it, 
high pressure 

Prim ary circui t, 
pressureless 

Fig. 5-37. Brake application with leaka ge 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 app lied until the 

primary piston makes contact with the secondary 

piston. Both pistons are then pressed inwards, the 

pressure in front of the secondary plunger rises and 

the brakes in the secondary circuit are app lied (Fig. 

5-37). 

WARNIN'G VALVE 
A warning valve is connected between the brake 

lines from the master cylinder and the branch pres

sure for both brake circuits. Its function is to warn 

the driver when the pressure difference between the 
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14 13 12 11 10 9 8 

Fig. 5-38. Warning valve 

l. Electrical connection 
2. Switch washer 
3. Switch hou sing 
4. Guide pin 
5. Connection, rear 

wheel brakes 
6. Connection, master 

cylinder 
7. End piece 

8. Sealing washer 
9. Sprir,g 

10. Connection, front 
wheel brakes 

11. Thrust washer 
12. O-ring 
13. Piston 
14. Housing 
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Fig. 5-39. Normal position 
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two brake circuits exceeds about 10 kg/cm2 (1 42 

Ib/sq.in. ). The valve construction is shown in Fig. 5-38 

and it operates as follows: 

If there is no fa ult in the circuits and the brakes are 

applied, the hydraulic pressure on the pistons is 

large ly the same on both sides (Fig . 5-39). But shou ld, 

for example, the pressure in the secondary circuit be 

somewhat higher than in the primary circuit, this will 

try to displace th e 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 kg/cm 2 (142 Ib/sq.in. ) that the pistons are pushed 

so far to the right that the quide pin (4) can be pres

sed downwards. When this happens, the switch 

washer (2) reaches the housing (3) and current is cut 

in (Fig. 5-40). The guide pin is prevented from return

ing to its normal position until the fault has been 

rectified and the warning switch (3) removed. 

Fig. 5-40. Warning position 



BRAKE VALVE 
A brake valve is connected to each of the rear wheel 

brake lines, see Fig . 5-6. When the ingoing brake 

pressure exceeds 34 kg/cm 2 (484 Ib/sq.in .) a reduction 

takes place in the va!ve. The more powerful the 

pedal pressure, the greater will be the reduction and 

thereby the larger the difference between the hydrau lic 

pressure in the front whee l and rear wheel cylinders. 

This resu lts in a suitab le 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 footbrakes are applied, the pressure from 

the master cylinder is transmitted via the co nnection 

(7, Fig. 5-41 ). The pressure then proceeds through the 

cylinder (6), the counterbore, past the valves (17) and 

(4) to cylinder (3) and then on through connection 

(19) to the rear wheel cylin ders, see Fig. 5-42. The 

hydraulic pressure per unit surface is equal on the 

different parts of the piston (21 ), but since its pres

sure surface is larger in cylinder (3) than in cy linder 

(6), the force developed will move the piston to the 

right of the figure. However, this is counteracted by 

the pressure from the springs (10) . 

When the hydrau lic pressure approaches 34 kg/cm 2 

(484 Ib/sq .in .) the spring pressure is overcome a nd the 

piston (21 ) is moved to the right. By means of pres

sure from the sma ller spring (5), the valve (4) shu ts 

off the co nnection between the two cylinders and 

forms two sepa rate systems, one for th e front wheels 

and one for the rear wheels. 

With continued increase in press ure in the maste r 

cylinder and front wheel cylinders, the hydraulic force 

Fig. 5-41. Brake valve, construction 

1. Plug 12. Adjusting screw 
2. O-ring 13. Locknut 
3. Cylinder 14. Spring housing 
4. Valve 15. Retainer 
5. Valve spring 16. Screw 
6. Cylinder 17. Equalizing valve 
7. Connection to 18. O-ring 

master cylinder 19. Connection to rear 
8. Piston gasket wheel brake cylinders 
9. Brocket 20. Housi ng 

10. Spri ng 21. Piston 
11. Retainer 22. Valve housing 
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Pressure below 34 kg /c m1 

(484 Ib/sq. in. ) 

Fig. 5-42. Brake appl ication 

In cy linder (6) moves the piston to the left so that 

the valve rod comes up against its stop and opens 

the valve thi s causing the pressure in cylinder (3) 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 ass umes 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 sprin g 

tension. 

When the brake peda l is released, the pressure in the 

cylinder (6) falls. The piston (21) is moved to the 

ri g ht by spring (10). When the pressure on the right

ha nd side of the va lve (4) falls so much that th e 

hydraulic pressure on the left-han d side e nables th e 

valves to be actuated, the co nnection between both 

the cylinders is opened again. As the pressure falls, 

sp ring (10) presses the left piston back to its original 

position where the valve is held in the open position 

by mecha nica l mea ns, see Fig. 5-41. The equaliz ing 

valve (17) is fitted with controi channe ls which ensure 

an even flow of pressure through the valve. 
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_ Reduced pressure _ Pressure above 34 kg/cm 2 

(484Ibjsq .in .) 

Fig. 5-43. Reducing action 
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REPAI R I NSTRUCTIONS 

Fig. 5·44. Removing the master cylinder 

M,ASTER CYLINDER 
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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 shou ld not 

be depressed bacause the resulting abnormal position 

for the parts of the servo cylinder can cause da mage. 

REMOVING 

l. Place a cover over the mudguard and rags under 

the master cy linder in order to avoid possible 

damage to the paintwork shou ld the brake fluid 

spill over. 

2. Remove the electric cab les from the master cy

linder and fit plastic plugs as the lines are dis

connected. 

Fig. 5·45. Removing the container 
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Fig. 5·46. Container parts 

1. Filler cap 4. Container 
2. Strainer 5. Rubber sea l 
3. Rubber seal 

3. Remove the two attaching nuts for the master 

cylinder and lift the cylinder forwards, see Fig. 

5-44. Empty out the brake fluid. 

DISMANTLING 

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 stra iner from the container and also the 

rubber seals from the cylinder, see Fig. 5-46. 

Fig. 5·47. Removing the stop screw 
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Fig. 5-48. Master cylinder d ismantled 

l . Cy lind er housing 4. Secondary p iston 
2. Stop screw 5. Circlip 
3. Primary piston 6. Sealing ri ng 

3. Unscrew the stop screw (Fig. 5-47). Remove the 

circlip from th e primary piston with the helr of 

circlip pliers. Remove th e 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 scratches, 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 o-F the manufacturer. Clean 

the cylinder carefully af ter honing and check that 

the holes are clear. 

If wear on the cylinder or secondary piston is sus

pected, the diameter should be measured with a 

micrometer or indicator. The cylinder bore must not 

exceed 23.92 mm (.942") and the diameter of the 

piston may not be less than 23.66 mm (.931 "). Each 

time reconditioning is carried out, replace the primary 

piston (3, Fig. 5-48) and the secondary pislon (4 Fig . 

5-48) complete as weil as the stop screw (2) with 

washei' and circlip (5), also the sealing ring (6). More

over, the rubber seals (Fig. 5-46) for the container 

should be replaced. 

Fig. 5-49. Secondary p:ston 

l. Piston 4. Washer 
2. Washer 5. Thrust was her 
3. riston sea I 6. Spri ng 

ASSEMBLING 
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l. Fit the secondary piston, see Fig . 5-49, the brass 

washer (2) and the piston sea l (3). Check to make 

sure that the seal is turned correct ly, see Fig. 5-48. 

2. Cöat brake fluid on the cy linder and dip the 

piston and sea ls in brake fluid before f itting. Fit 

the washer (4, Fig. 5-49), the thrust washer (5) and 

the spring (6) on th e secondary piston (l) and fit 

the piston as shown in Fig. 5-50. Be careful w hen 

inserting the sea ls in the cy linde r. 

3. Fit the washer (2), the piston sea l (3), the plasti c 

washer (4), the piston sea l (5), and the washer 

(6) on the primary piston, see Fig. 5-51. Check 

that the seals are facing correctly, see Fig. 5-48. 

4. Dip the piston and the sea ls in brake fluid and 

fit the piston in the cylinder, see Fig. 5-52. Press 

in the piston and fit the circlip (5, Fig. 5-48). 

Fig. S-50. Fitting the secondary piston 

VOLVO 
103 192 

5 : 21 



.1. 
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, ' 2' , . 3 4 5 6 ' 

Fig. 5·51. Primary piston 

l , Pisfon 4, Washer 
2. Washer S, Pisfon sea l 
3, Pisfon sea l 6. Washer 
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5. Check that the hole for the stop screw is clear 

and fit the screw (2, Fig. 5-48) with a new sea ling 

washer. The t ightening torque is .5-.8 kgm (3.6-
5.7 Ib.ft.). 

6. Check the movement of the pistons and make 

sure that the through -flow holes are clear. The 

eq ualiz ing hole is checked by pressing the pistons 

in about 1.0 mm (.04/1 ) and by inserting a soft 

copper wire diameter .7 mm (22 s.w.g.) down 

through the hole as shown in Fig. 5-53. If th e 

equa liz ing hole is not clear, the master cylin der 

is genera lly wrongly assemb led. 

7. Fit the rubber sea ls (3 and 5, Fig. 5-46). Fit the 

brake f luid conta iner, see Fig. 5-45. Fi ll the con

tainer w ith brake f luid and vent the cy lin-der. 

Place plastic plugs in the cy linder. Check to make 

sure that the venting hole in the cap (l) is open 

and fit the strainer (2) and cap in position. 

FITTING 

1. Place the sealing ring (6, Fig . 5-49) on the master 

cylinder. Fit the cylinder in position and then th e 

Fig . 5·52. Fitt in g the primary piston 

5: 22 

VOLVO 
103 193 

VOLVO 
103 194 

Fig. 5·53. Checking the equalizing hole 

l . .77 mm (22 s.w.g. ) soft wire 
A=Clearance befween washer and sea l 

washers togeth er with the attaching nuts. The 

tightening torque for the nuts is 1.2-1.5 kgm 

(8.7-10.8 Ib.ft.). 

2. Connect up the lines, see Fig. 5-54. Depress the 

pedal and tighten the nuts for the lines when fluid 

free from air forces its way out. 

3. Vent th e entire brake system. 

Fig. 5-54. Master cylinde r fitted 

1. Nuf 
2. Brake fluid confainer 
3. Masfer cy l i nder 
4. Brake pipe, primary 

circuif 

5. Warning valve 
6. Elec. confacf 
7. Brake pipe, secondary 

circuif 



Fig . 5·55. Remolf ing the e lec. contact 

WARNING VALVE 
NORMALlZING THE PISTONS 

l . Disconn ect the electri c cable and screw out the 

w a rnin g switch (Fig. 5-55) so that th e pi stons 

return to no rma l position. 

2. Repai r an d vent th e faulty hydraul ic circuit. 

3. Screw in the warning switch and tighten it to a 

torque of 1.4-2.0 kgm (1O- l4 Ib.ft.). Connect 

th e electri c cable. 

REPLACING THE WARNING VALVE 

l. Disconnect all connections. Remove the attaching 

nut and then the valve. 

2. Install the new valve in reverse order to removal. 

Fig. 5-56 shows the various connections. 

3. Vent the brake system. 

2 3 

Fig. 5·56. Warning valve fitled 

l. Primary c ircuif, front w hee ls 
2. Mas ter cy linder pr im ary c ircu if 
3. Master cy li nder secondary c irc uif 
4. Secondary c ircuit, front whee ls 
5. Secondary c ircuit, rear w hee ls 
6. Pr imary c ircu it, rear w hee ls 

4 

Fig. 5·57. Bra ke va lves fitted 

l. Adjusting screw 
2. Left brake valve 

(secondary circuit) 
3 . Screw (assembling.) 
4. Brake hose to left 

rear wheel 
5. Brake hose to right 

rear wheel 

BRAKE VALVE 
REMOVING 

6. Bracket 
7. Aftaching screw 
8. Right b rake valve 
9. From the master cyl i nder 

primary circuit 

la. From the master cyl i nder 
secondary ci rcu it 

Unscrew and plug the brake pipe connection (lO, Fig. 

5-57). Slacken the brake hose (4) a max. 1/4 turn at 

the valve. Remove the attaching screw and unscrew 

the valve from the brake hose, see Fig. 5-58. 

RECON DITIONING 

l. Separate the spring housing from the hydra uli c 

part by removing the fo ur screws (16, Fig. 5-41 ). 

Shake out the springs and conta iner. The adjusting 

screw must not be removed. 

Fig. 5·58. Removing the brake valve 
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I .g. 5-59. The brake valve d ismantled 

1. Plug 
2. O- ring 
8. Pi ston seal 
9. Bracket 

le. Spring 
11 . Retaine r 

14. Spring housing 
15. Retainer 
18. O-ring 
20. Hou sing 
21. Pi ston . 
22. Valve nousing 

2. Screw out the plug (l) and press out th e plunger 

complete, see Fig . 5-59. 

3. Clean the hydraulic part, see under the heading 

"Cleaning", Group 50. 

4. Inspect the parts. If the cylinder surfaces are 

scratched or damaged by rust, the valve should 

be replaced complete. However, if the cylinder 

surfaces are not damaged, replace only thc piston 

complete. When doing so, check that the 'Sea I is 

facing in the direction shown in the Fig. 5-60. 

5. Fit the piston (21) complete af ter havmg coated 

it with a brake fluid or a light layer of brake 

paste. Screw in the plug (l) together with the seal

ing ring (2) . The tightening torque is 10- 12 kgm 

(70- 85 Ib.ft.). 

6. Place the container (11) in the hou.:;ing (14) and 

turn it according to Fig. 5-41. Place the retainer 

(15) in the spring (10) and insert it in position in 

the housing. Now fit the housing on the hydraulic 

part with help of screws (16), washers and nuts. 

Fig. 5·60. Piston seal 
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INSTALLING 

Screw the brake valve on to the brake hose, see Fig. 

5-58. Place the valve in position and check that there 

is nO;'ension in the hose. Fit the attaching screws 

and connect up 'the bra ke p ipe. Tighten the connec

tions. Vent the bra ke system. 

ADJUSTING 

The adjusting screw (12, Fig . 5-41) is not intended for 

adjustin g in th e norma l mea ning of the word. Its 

function is to balance the va riations in the manu

factu ring. The ca refully checked ad justment made at 

th e initial assembling is genera lly suffi cient for the 

enti re li fe ti me of the va lve. For this reason, the 

ad just ing screw must not be touched. 

If, after recond iti oning, it has been established with 

the he lp of test ing accord ing to "Fau lt Tracing", para

g raph 9, Gro up 50, th at the outgoing pressure lies 

outside the lim it va lues, an adjustment can be made 

w ith the ad justing screw. Turn ing the screw clock

wise increases th e o utgo ing pressure. Lock the screw 

finally a f ter turn ing. The tig htening torq ue for the 

locknut is 2.5-3.5 kgm (8-25 Ib.ft. ). The ad justment 

may only be carri edout after reconditi oning. 

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 filtered compressed air. The pur-

5 6 

3 2 

/ Fig .5-61. 6- bra nch union 

l. Secondary circuit from warn ing valve 
2. Secondary circuit, right front wheel 
3. Primary circuit, right front wheel 
4. Primary circuit warning valve 
5. Primary cir _uit, leH frC" ·-t wheel 
6. Secondary circuit, leH front wheel 
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pose of this is to remove all brake fluid and dirt 

particles and should be carried out in connection with 

the comp lete reconditioning of the hydraulic system 

and a new fitting. 

When comp lete recond itioning is being ca rri ed out, 

the brake service unit (see Group 50) can suitably be 

connect~cI to the master cylinder and then the system 

emptied "::,rough the venting nipples. The system 

should therefore be flushed with spi rit, after which 

it should be blown clean with compr"essed air. When 

such a reconditioning has been carr ied out, the com

ponents of the hydraulic system shou ld be taken out 

and checked to ensure that any dirt and flu shing fluid 

have been effectively removed. 

N.B. With regard to requirements concerning the 

cleaning agent, see the genera l instructions, Group 50. 

Do nol' fill up with brake fluid which has been drain 

ed from the system. 

REPLACING THE BRAKE LINES 

If leakage occurs, or if the brake lines have been 

exposed to such externai damage that leakage or 

constriction can result, the damaged lines should be 

replaced according to th e instructions given below. 

If the replacement concerns the front brake hoses, it 

should be carried 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 aventing hole. 

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 of ten results 

in deformation at the connections. The front brake 

hoses must only be fitted according to Fig. 5-19 

and always with the linkage arms unioaded. Do 

not forget the clips. 

4. Vent the brake system according to the instruc

tions given below. Fit the filler cap with venting 

hole on the container. 

VENTING THE HYD;RAUUC SYS/TEM 
A sign that there is air in the system is that the 

brake pedal can be depressed without any appreci

able resistance, or if it feels spongy. 

As soon as any part of the system has been removed, 

venting must be carried out. Air can a lso enter the 

system if there is too sma ll a quantity of brake fluid 

in the container. If, for examp le, only a wheel brake 

unit has been removed, it is usually sufficient just to 

vent this. If, on the other hand, the master cylinder 

or its lines have been removed, the entire brake 

system must be vented. 

When venting or other similar work is being 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 blocks during the venting, the rear 

end should be somewhat higher than the front end. 

When f illing with oil observe the following : The 

brake fluid must meet the req uirements according to 

SAE 70 R 3. Brake oil which has been vented out of 

the system must under no circumstances be put back 
into the venting unit or the container. 

VENTING WITH THE VENTING UNIT 

l . Check that there is full travelon the brake pedal 

(about 152 mm=6", measurement A, Fig. 5-62). 

2. Remove the electric switch from the warning valve. 

3. Depress the brake pedal several times in order to 

even out any partiai vacuum in the servo cylin

der and in this way disconnect it. 

Clean round the cap on the brake fluid container. 

If necessary fill the container with brake fluid up 

to the "Max." marie 

Fig. 5·62. Pedal trave I 

A=approx. 152 mm (6") 
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Fig. 5-63. Connecting the venting uni t 

4. Fit on the container a cap specially used when 

venting, see Fig. 5-63. Connect the venting unit 

according to the instructions of the manufacturer. 

The working pressure is 2 kg/cm 2 (28.4 Ib/sq.in.). 

The type of venting unit which may be used is 

shown in Fig. 5-5. 

5. Venting shou ld take place in the order shown In 

Fig. 5-64. Note that the venting nipp le should be 

opened max. half a turn in order to prevent a ir 

from sneaking in via the threads of the nipple. 

7 

Fig. 5-64. Venting diagram 
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Fig. 5-65. Vent ing the front wheel brake un it 
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When venting remove the protective cap and fit 

the venting tool SVO 2740. See Figs. 5-65 and 

5-66. 

Let the other end of the hose hang down into a 

collecting vessel. Open the venting nipple and 

have someone carefully depress the brake pedal. 

Close the nipple when brake fluid free from air 

bubbles flows out. Make sure there is no leakage 

between the nipple and the tool, as this can give 

rise to misleading results. 

Fig. 5-66. Venting the left rear wheel brake unit 



6. Repeat the venting so that both circuits are vented 

at least twice. Refit the protective caps on the 

nipples. 

7. Remove the hose to the brake fluid container and 

release air to the unit. Remove the cap on the 

container. Blow clean the venting ho le on the 

standard cap and refit this on the conta iner. 

8. Fit the warning switch and tighten it to a torque 

of 1.4-2.0 kgm (10-15 Ib.ft. ). Connect the e lectric 

cable. Check that the warn ing lamp li ghts on ly 

when the handbrake is app li ed. 

MECHANICAL VENTING 

1. Check that there is full trave l on the brake pedal 

(about 152 mm=6", measurement A, Fig. 5-62). 

2. Remove the electric switch from the warning valve. 

3. Clean round the cap on the brake fluid conta iner. 

Blow clean the venting hole of 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 oi l level in 

the container must not go be low the "Min ." marie 

4. Req ui re for the venti ng is a plastic hose wh ich 

can be pressed on to and sea led round th e vent

ing nipp le. The lower e nd of the hose shoul d be 

extended by means of a g lass or plasti c tube. Also 

req ui red is a glass bott le fill ed with so mu ch 

bra ke flui d th a t the opening of the pipe can be 

Fig . 5-67. Ve nting the fro nt wheel brakes 
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kept under the surface in order to prevent a ir 

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 fill ed. The leve l must not go below the 

"Min." mark since this would a ll ow a ir to penet

rate into the system via the conta iner. 

5. Venting shou ld be carried out in the o rder shown 

in Fig. 5-64 and as fo llows: 

Remote the mark ing cap a nd fit the rin g spa nn er 

a nd plasti c hose on to th e venting ni pp le. Allow 

the opening of the pipe to hang down be low the 

surface of the fl ui d in the g lass bottle, see Fig. 

5-67. Open the venting nipple at the most ha lf a 

turn. Slowly press the brake peda l down to the 

bottom. W hen the pedal reaches the bottom, 

pa use a little and then quick ly release the pedal. 

Repeat this procedure unti l brake fluid free fro m 

air bubb les flows out. Then press the peda l to the 

bottom and close the ventin g nipp le. 

6. Repeat the ventin g so that both the circuits a re 

vented at least twice. Refit the protective caps on 

the nipp les. 

7. Fill the conta iner wi th bra ke fluid up to the "Max. " 
mark. 

8. Fit the warning switch a nd tighten it to a torque 

of 1.4-2.0 kgm (10- 15 Ib.ft.). Connect the electric 

cable. Check that the warning lamp lights only 

when the handbrake is applied. 

ADJUSTING THE BRAKE LIGHT SWITCH 
Check the distance from the brass hub on the brake 

light switch to the brake pedal, see Fig. 5-68, when 

the brake pedal is released. The distance should be 

4±2 mm (.16-.08"). To adjust, slacken the screw for 

the bracket (12, Fig. 5-69). Remember to tighten the 
screw after adjustment. 

REPLACI NG THE BRAKE PEDAL 
1. Remove the panel under the dashboard. 

2. Remove the bracket (12, Fig. 5-69) for the brake 

light switch (11). Remove the split pin and bolt 

(13). Unhook the return spring (10). Unscrew the 

nut for the bolt (7) and pull out the bolt. 

3. Lift out the pedal (17). 

4. Fit the new pedal bushes (9) and lubricate the 

bearing sleeves (8) with a light layer of ball

bearing grease. Fit the sleeve and the return 

spring. 

5. Place the pedal in position and fit the bolt (7) and 

nut. Hook on the return spring. Fit the split pin 

bolt (13) and the sp lit pin . 
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Fig . 5·68. Adjusting the brake light switch 

A=2- 6 mm (1/8"), 

6. Fit the b racket (12) and ad just the brake light 

switch (11), see under "Ad justin g the bra ke light 

switch" . 

7. Re- insta ll th e panel. 

REPLACING THE BUSHES IN THE BRAKE 
PEDAL AND LEVER 
l. Remove the panel under the dashboard. 

2. Remove the bracket (12, Fig. 5-69) for the brake 

light switch . Remove the split pins and bolts (6-

13). Unhook the return spring (10). Unscrew the 

nuts for the screws (1 - 7) and remove the screws. 

3. Lift out the pedal (17) and the lever (16). 

4. Press out the bearing sleeves (1 - 8) and the bush

es (3-9). 

5. Clean the parts. If the bearing sleeves are worn, 

replace them. 

6. Press in the new bushes (3 and 9) and lubricate 

them with a light layer of -bal'l-bearing grease. 

Fit the bearing sleeves (2 and 8) and the return 

sp ri ng (10). 
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Fig. 5·69. Brake peda l suspens ion components 

I. Bolt 10. Retu rn s pri ng 
2. Bearing sleeve 11. Brake I ight sw itch 
3. Bush 12. Bracket 
4. Nut 13. Split pin bolt 
5. Thrust rod 14. Link 
6. Split pin bolt 15. Split pin bolt 
7. Bolt 16 . Link arm 
8. Bearing sleeve 17. Brake pedal 
9. Bush 

7. Place the lever (16) in position and fit the screw 

(l) and the nu~. Fit the split pin bolt (6) and the 

split pin . 

8. Place the pedal (17) in position and fit the screw 

(7) and the nut. Hook on the return spring . Fit the 

split pin bolt (13) and the split pin. 

9. Fit the bracket (12) and adjust the brake contact 

(11), see under "Adjust.ing the brake light switch". 

10. Fit the panel. 



AUXI LIARY BRAKE SYSTEM 
DESCRI PTION 

Fig . 5·70. Se rvo cylinde r 

1. Vacuum inlel 9. Rear vacuum chamber 
2. Sealing ring 10. Rela i ner 
3. Fronl vacuum chamber 11. Diaphragm 
4. Fronl lhrusl rod 12. Guide housing 
5. Retainer 13. Valve pislon seat 
6. Diaphragm 14. Sealing ring 
7. Sealing ring 15. Seal 
8. Guide sleeve 16. Guide 

S ERV O CYLI NO ER 
This is a mechanical tandem-type servo device located 

between the brake pedal and the master cylinder, see 

Fig. 5-6. Due to the servo cylinder, which is assisted 

by vacuum from the engine induction manifoid, less 

pedal pressure is required when braking. The con

struction as weil as the designation and location of 

the parts are shown in Fig. 5-70. The servo cylinder 

function as follows. 

17. Relainer 
18. Filter 
19. Silencer 
20. Sealing ring 
21. Cylinder 
22. Return spring 
23. End 
24. Reac1ion disc 

25. Valve piston 33. Valve spring 
26. Slop washer 34. Return spring 
27. Washer 35. Rubber cover 
28 . Guide housing 36. Washer 
29. Valve guide 37. Rear thrust rod 
30. End 
31. Valve plale 
32. Altaching screw 

When the system is at rest, the parts of the servo 

cylinder are in the position shown in Fig. 5-71. The 

thrust rod spring holds the thrust rod and the valve 

piston 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 seat in the guide housing, and this closes the all' 

channel and opens the vacuum channe!. Thus an 

Max. partiai vacuum _ Atmosphe ric pressure 

Fig . 5·71. Rest pos itio n 
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Max. part ia I 
vacuum 

_ Atmosphe ric 
pressure 

Fig . 5-72. Full brake applicatio n 
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eq uivalent 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 va lve 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 sea t of the valve piston leaves the 

plate, the con nection between th e 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 thi s way, the force app

lied to the front thrust rod is increased. The parts of 

the servo cylinder are in the position shown in Fig. 

5-72 when the pedal pressure provides maximum 

servo effect. 

If the pedal pressure IS less than that mentioned 

above, the same procedure takes place in the be

gmnmg. During brake application, "the hydraulic 

pressure in the master cylinder increases and also the 

counterpressure on the front thrust rod. The pressure 

of the guide housing is transmitted to the thrust rod 

through the outer part of the reaction disc. Because 

the disc is made of rubber, its periphery contracts 

while its centre tends to expand, see Fig. 5-73. This 

causes the guide housing to be moved further for

wards than the valve piston and results in the seat of 

the piston reaching the valve shutting off the a ir 
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supp ly. The pressure behind the diaphragm remams 

constant and is thus unab le to overcome the hydrau

li c counterpressure in the master cy linder. The mov

able parts of the se rvo cylinder, therefore, re main in 

this position, and constant b raking is obtained 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 certa in 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 reaction 

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 guide housing is 

moved backwards by the spring pressure and there 

is a reduction in the brake application . This proce

dure a lso reduces the contraction of the reaction disc 

periphery, so that the valve piston can return to 

the position shown in Fig. 5-73 and the new equaliz

ing position is reached. If the brake pedal is released 

fully, all the parts of the servo 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 servo cylinder functions as an extended thrust rod. 

As no servo effect is then obtained, greater pressure 

on the pedal is of course required. 

Max. partiaI 
vacuum 

PartiaI 
vacuum 

_ Atmospheric 
pressure YS~ 

Fig . 5-73. PartiaI brake appl ication 



CHECK VALVE 

The check valve (Fig. 5-74) is placed on the line be

tween the eng ine intake manifold and the servo brake 

cylinder. Its purpose is to prevent air from f lowing 

back to the servo brake cylin der. The va lve only 

opens when there is alarger degree of vacuum at 

connection l than at connecction 2. Fig. 5·74. Check valve 

l. Conneclion for intake 2. Connection for servo 
manifold cylinder 

REPAI R I NSTRUCTIONS 

REPLACING AIR CLIEANER AIND DAMPER 
FOIR SERVO CYLlNOER 

REMOVING 

l . Remove the panel under the dashboard. 

2. Remove the fusing for the brake light. 

3. Remove the braeket (12, Fig. 5-69) for the brake 

light switch. 

4. Remove the split pins and the split pin bolts (6 

and 13). 

5. Lift up the brake pedal. Remove the rubber cover 

(35, Fig. 5-70). 

6. Remove the protective washer, see Fig. 5-75, from 

the cy li nder. 

7. Remove the damper (l, Fig. 5-76) and the air 

c1eaner (2). 

Fig. 5·75. Removing the was her 

FITTING 

l. Fit the cleaner and the si lencer. The slots on the 

c1eaner 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 braeket (12, Fig. 5-69), and adjust the brake 

light switch (11), see under "Adjusting the brake 

light switch" on page 5 : 28. 

5. Fit the panel under the dashboard and the fusing. 

2 YS~9 

Fig. 5·76. Replac ing the cleaner and damper 

l. Damper 2. Air cleaner 

5 : 31 



Fig. S·71. The check valve fitted 

REPLACING THE CHECK VALVE 
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Remove the check valve, see Fig. 5-77, 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 servo cylinder. 

The vacuum hose connection should face downwards. 
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REPLACI NG TH E S,ERVO CYLI NDE:R 

REMOVING 

l. Remove the master cy linder, see page 5: 20. 

Disconnect the vacuum hose from the servo cy

linder. 

2. Disconnect the link arm (16, Fig. 5-69) from the 

brake pedal. Remove the bracket with clutch pe

dal stop from the cowl. 

3. Remove the 4 nuts securing the servo cy linder to 

the cowl. 

4. Pull the servo cy linder forwards and disconnect 

the fork from the link arm. 

FITTING 

l. Check that the rubber cover (35, Fig. S-lO) is 

pressed down properly at the protective washer 

for the c1eaner. Secure the fork to the link arm. 

Push in the servo 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 c1utch pedal. Secure the 

lin k arm to the brake pedal. 

4. Fit the vacuum hose. The connection for the 

vacuum hose shou ld face downwards. 

5. Vent the entire brake system. 



HANDBRAKE 
DESCRI PTION 

The construction of the handbrake is shown in Fig. 

5-78. The handbrake lever is mounted on the f100r 

on the outside of the driving seat. The movement of 

the lever is transm itted via the shaft (4), lever and 

pull rod (5) to the pulley (6). From here the movement 

is transmitted through the cable (7) to the rear wheel 

brake units. At each rear wheel, the movements of the 

cable influence the lever (16), which is carried in a 

movable rod (17) on the brake shoes. The lower 

ends of the brake shoes are held pressed against the 

anchor bolt (18) by the lower spring. The upper ends 

are jointed through the adjusting devices (15) to which 

they are held pressed by the spring (14), which also 

locks the small serrated wheel of the adjusting 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 handbrake is applied, the lever and rod 

press the shoes against the brake drum. When the 

wheels or drive shaft attempt to turn the drum, the 

shoes accompany the rotation because of the friction 

between lining and drum. Due to the "floating" sus-
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Fig. 5-78. Handbrake system 

1. In s ide su pport attachment 12. Bra ke drum 22. Paw l 
2. Rubber cover 13. Bra ke shoe 23. Ra tchel segmenl 
3. Leve r {seco nd a ry shoe} 24 . Rivel 
4. Shaft 14. Relurn spring 25. Oulsid e support a ttachmen l 

5. Pull ro d 15. Adjusling device 26. Wa rning va lve swilch 
6. Pulley 16. Lever 27. Pus h rod 
7. Cable 17. Link 28. Handbrake lever 
8. Rubber cover 18. Anchor bo ll 29. Spr ing 
9. Front attachmenl 19. Relurn sp ring 30. Push b utto n 

10. Cable si eeve 20. Rear a1tac hme nl 

11 . Attachmenl 21. Rubber cab le gui d e 
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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. 

5-79. 
Due to the fact that the turning ce ntre of the se

condary shoe lies in the anchor bolt and that of th e 

primary shoe in the adjusting device, the friction be

tween the drum and the linings will assist in brake 

app li cation. 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. 
Fig. 5-79. Duo-servo princ iple 

REPAIR INSTRUCTIONS 

ADJUSTING THE HANDB'RAKE 
The handbrake 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 handbrake, remove lhe hub caps of the 

rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, place blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the handbrake. 

3. Check that the brake pads are not stuck to the 

brake disc. To prevent the lever when adjusting 

from influencing the shoes and thus give mi sled

ing results, the spring tension acting on the lever 

should be reduced. This can be done by fitting 

holder SVO 2742 (Fig. S-82) or by disconnecting 

the cable from the lever. 

4. Set the drum so that its hole coincides with the 

serrations on the adjusting screw and apply the 

shoes by moving the screwdriver hand le upwards, 

see Fig. S-80. When the drum can be rotated 

easily, discontinue applying the shoes. Then tum 

the adjusting screw back 4- S 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-
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nect the cable to the lever and remove 1he holder 

SVO 2742. 

S. Repeat the ad justing procedure w ith the other 

rear wheel. 

6. Apply the handbrake lever and check that full 

braking effect is obtained on the 3rd-4th notch. 

If the handbrake can be app li ed still further, the 

Fig . 5-80. Adjusting the handbrake, rear wheel 
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Fig. 5-81. Adjusting device cable 

l. Bolt 6. Locknul" 
2. Pull rod 7. Pull ey 
3. Locknut 8. Bolt 
4. Spring 9. Wheel 
5. Nut 10. Cable 
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cab le should be tensioned. This is done by loosen

ing the locknuts and screwing in the pu"ey on the 

pull rod, see Fig . 5-81. 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 an)' 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 me 

tightened to a torque of 10- 14 kgm (70- 100 

Ib.ft.). Fit the hub caps. 

REPLACI NiG TH E CAIBLE 

REMOVING 

l . Apply the handbrake, remove the hub caps of the 

rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, place blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the handbrake. 

3. Remove the bolt (8, Fig. 5-81) and then the wheel 

(9) from the pu"ey (7). 

4. Remove the rubber cover (8, Fig. 5-78) for the 

front attachment of the cable sleeve and the nut 

as we" as the attachment for the rubber sus

pension ring on the frame member. Remove the 

cable from the other side of the attachment in the 

same way. 

5. Place holder SYO 2742 so that the return spring 

is held in position according to Fig. 5-83. Bend up 
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Fig. 5-82. Brake components, right-hand stee!'ed vehicle 

l. Locknut 4. Clev is 
2. Adjusting ring 5. Sleeve 
3. Spring 6. Locknut 

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 cab le 

sleeve. Lift the cable forwards after having loosen

ed both sides of the attachments. 

INSTALLlNG 

l . Adjust the brake shoes of the rear wheels. Check 

that the brake pads do not stick to the brake disc 

and adj ust the drum so that its hole coincides 

with the serrations of the adjusting screw . Place 

a screwdriver between the se rrations of the adjust-

Fig. 5·83. Fitting Ihe spring tool 

l. Lock pin 7. Washer 
2. Leve r 8. Nut 
3. Washer 9. Cabl e attachment 
4. Cable 10. Locknut 
5. Return spring 11. Cable sleeve 
6. Holder SYO 2742 
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Fig . 5-84. Inner shaft support 

l. Spr i ng washer 6. Rubber cover 
2. Allac hm enl boll 7. Floor 
3. FIal washer 8. Supporl pin 
4. Shafl 9. Bush 
5. Inner supporf affachmenl 10. Lever 

ing screw and apply the shoes by moving the 

screwdriver handle upwards, see Fig. 5-80. When 

the drum can be turned easi ly, discontinue apply

ing the shoes. Then turn the adjusting screw 4-5 

serrations back. 

2. Fit on new rubber cable guides for the ca ble 

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. 5-83. 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 pulley on the pull rod. Adjust 

the pulley so that the handbrake gives full effect 

at the 3rd-4th notch . 

6. Fit the wheels, see operation under "Adjusting the 
handbrake". 

REPLACING THE HANlDBtRAKE LEVEIR 
OR RATCHE,T PA,R,TS 

1. Jack up the rear end and place blocks under the 

rear axle. 

2. Remove the split pin and stretch the cable so that 

the pull rod (S, Fig. 5-78) can be removed from 

the lever. 

3. Loosen the three attachments for the frame of the 

seat slide rails and lift the whole seat forwards. 
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Fig. 5-85. Removing the b rake drum 
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4. Remove the rubber covers, the ratchet segment 

and the bearing . Pull the handbrake lever with 

shaft and lever forwards. 

5. Unscrew the button (3D, Fig. 5-78) and remove the 

spring (29) from the handbrake lever. Remove the 

rivet (24) and take out the push rod (27) and the 

pawl (22). 

6. Fit the new parts in the reverse order, see Fig. 

5-78. Make sure that the rivet is firmly fixed 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 rod 

and make sure that the rubber covers seal weil. 

R'EAR WHEEL BRAKE UNIT 
(HANDB-RAKE COM-PONENT) 

DISMANTLING 

1. Apply the handbrake, remove the hub caps of the 

rear wheels and loosen the wheel nuts. 

2. Jack up the rear end, place blocks under the rear 

axle, remove the nuts and take off the wheels. 

Release the handbrake. 

3. Screw loose the brake line (4, Fig. 5-25) from the 

rear brake caliper and plug the connection. Brake 

fluid must not spill onto the disc or brake pads. 

Remove the attaching bolts (2 and 5). Lift out the 

caliper, see Fig. 5-26. 

4. Remove the attaching bolts for the brake drum 

and lift off the drum, see Fig. 5-85. 

5. Unhook the lower return spring. Lift the shoes 

forwards, see Fig. 5-86. 

INSPECTING 

First check that there is no oil leakage. If there is oil 

leakage, replace the sealing ring, see Group 46. Clean 



Fig. 5-86. Fitting the brake shoes 
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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 brake drum 

should be replaced if its friction surface is concave, 

or if its out-round exceeds .2 mm (.008"). Rust spots 

can, however, be polished off. Wipe the contact sur

faces on the backing plate. 

ASSEMBLlNG 

l. If new linings or drums are to be fitted, slacken 

the pulley (7, Fig. 5-81) to remove tension in the 

cable. 

2. Coat the 6 guide lips on the backing plate as 

weil as the lever joint and adjusting screw with 

grease. Check that the lever and anchor bolt parts 

are correctly fitted, see Fig. 5-87. 

3. Fit the brake shoes, see Fig. 5-86. 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. 5-89. 

4. Hook on the return spring. 

5. Fit the brake drum with attaching bolts. 

6. Place the brake caliper in position . Fit the attach

ing bolts (l and 3, Fig. 5-25) after smearing the 

bolts with a couple of drops of Locktite, type AV. 

2 3 4 5 6 

Fig. 5-87. Brake parts 

1. Anc hor bo lt 5. Cover pl a te 
2. Lock nut 6. Lever 
3. W as he r 7. Bra ke shoe re tain e r 
4. Link 
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7. Check that the brake pads move freely from the 

brake di sc and adjust the handbrake, see opera

tion 4- 6 under "Adjusting the handbrake". 

8. Vent the fitted brake caliper, see Group 52. 

9. Fit the wheel, see operation 7 under "Adjusting 

the handbrake" . 

Fig . 5-88. Ha ndbrake 

1. Front brake shoe 
(primary shoe) 

2. Reta i ner for brake shoe 
3. Lower return spring 

4. Upper return spring 
5. Adjusting device 
6. Rear brake shoe 

(secondary shoe) 
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GENERAL 
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Fig. 6-1. Tools for work on the front axle 

SYO 1801 Standard handle 18 x 200 
SYO 2294 Press tool , for removing the ball ioints, tie-rod end 
SYO 2699 Press tool, for removing and fitting ball ioints and rubber 

bushes, wishbones 
SYO 2700 Sleeve, for fitting ball ioint, lower wishbone 
SYO 2701 Sleeve, for removing and fitting ball ioint, upper wish

bone, and bushes io lower wishbone, incl. fitting ball 
joint, lower wishbone 

SYO 2703 Drift, for fitting ball joint, lower wishbone 
SYO 2704 Drift, for fitting ball joint, upper wishbone 
SYO 2705 Dr.ift, for removing and fitting rubber bushing in lower 

wishbone 
SYO 271,1 Steering wheel puller 
SYO 2713 Spanner {Sfs"}, for upper wishbone shaft bolt, wheel 

adjustment 

SYO 2715 Drift, for removing and fitting grease cap in hub 
SYO 2722 Puller, inner ring, inner front wheel bearing 
SYO 2723 Drift, for fitting outer ring, inner front wheel bearing 

and oil sealiiIV'hub' 
SYO 2724 Drift, for fitting outer ring, outer front wheel bearing, 

SYO 2725 
SYO 2726 
SYO 2734 
SYO 2735 
SYO 2736 
SYO 2849 
SYO 2520 

for removing outer ring, inner front wheel bearing 
Drift, for removing outer ring, outer front wheel bearing 
Puller, front wheel hub 
Drift, for removi ng relay arm bush 
Drift, for fitt.ing relay arm bush 
Counterhold, for removing relay arm bush 
Puller, for pitman arm 

the front axle Fig.6-2 
Stand for fixture for reconditioning ) 

SYO 2560 Fixture for front axle 
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Fig. 6-2. Stand and fixlure 
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Fig. 6-3. 10015 for work on the mechanical steering gear 

SVO 1801 Standard handle 18x200 
SVO 2716 Drift, for fitfingbush, pitman arm shaft 
SVO 2719 Sleeve, for fitting oil seal, pitman arm shaft 
SVO 2720 Removal too I for pitman arm shaft bush 
SVO 2721 Reamer for pitman arm shaft bush 
SVO 2850 Pilot for reamer 2721 
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2860 

Q 
2865 2866 

Fig. 6-4. roo ls for work on the servo steering 

SVO 2860 Tool, for re moving oil seal 
SVO 2863 Tool , for fitting, oil seal 
SVO 2864 Testing instrument 
SVO 2865 Connection nipple for SVO 2864 
SVO 2866 Connection nipple for SVO 2864 
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WHEEL ALIGNMENT 

WHEEL ANGLES 
For the vehicle to have good steering properties and 

a minim um of tyre wear, the front whee ls must ha ve 

certa in pre-dete rmined settings, genera lly known as 

the wheel a ng les. The whee l a ng les refe r to the 

caster, camber, king pin incli nation, toe -o ut and toe- in . 

CASTER 

easter generally refers to the long itudina l inclination 

(forwards or backwards) of the king pin. As th is ve

hicle does not have a king pin, the caster consists of 

the ang le between a vertica l line a nd a line thro ug h 

the centre of the ba ll joints (Fig. 6-5). 

easter has the effect of caus ing the w hee ls to run 

stra ight forwards thereby fac ili tating the steering. 

CAM BER 

eambe r is the in Cl ina tion of the wheel itse lf outwards 

or inwa rds. It is positive if the whee l is inclined out

wards (see e , Fig. 6-6) and nega tive if th e wheel in

clines inwards. Fa ulty camber causes uneven tyre 

wear. 

Fig. 6-5. Caster 
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VERTleAL LI NE 
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Fig. 6-6. Cambe r a nd king p in inclina ti o n 

B=King pin inclination C=Ca mber 

KING PIN INCLlNATION 

King pin inclination means the inclination of the king 

pin inwards. Since this car does not have a king pin, 

the inclination is represented by an angle made be

tween a verticle line and a line through the centre 

of the ball joints (B, Fig. 6-6). 

King pin inclination causes the centre lines of the ball 

joints and the wheel to approach each other towards 

the road surface. This makes the wheel easier to turn . 

The indination also assists the tendency of the wheel 

to run straight forwards since the car is lifted very 

slightly when the wheels are turned. 

TOE-OUT 

When driving round a bend, the wheels roll at dif

ferent radii. For them to have the same pivoting 

centre, and consequently minimum tyre wear, the front 

wheels must be turned to diffe rent exte nts. This re 

lationship is determined by the shape of the steering 

rod and steering arms, see Fig. 6-7. 
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A 

B 

Fig . 6-7. Toe-out and toe-in 

TOE-IN 
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The d iffere nce in the d istances (A a nd B, Fig. 6-7) be

tween the wheels measured at hub he ight at the front 

a nd rear of the tyres is known as toe -in. The purpose 

of toe-in is to reduce tyre wear. 

PROCEDU~E BEFORE WHE'EL AOJUSlfl NG 
Before any measurin g a nd poss ib le a djusting are ca r

ried o ut, the following poi nts sho uld be checked a nd 

any defects remed ied: 

1. Check the a ir pressure in a ll t he ty res. 

2. Check that the f ront w hee l tyres a re eve nly worn . 

If not, change them with the rear wheels o r the 

spa re whee l. 

3. Check that the w heels are not wa rped more than 

2.5 mm (.1 ") a nd that the rad ia l throw does not 

exceed 2.5 mm (.1 ") . 

4. Check the fro nt whee l bea rings a nd shock ab

sorbers. 

5. Check that the wishbones a re unda maged and 

f irmly a ttached to the f ront ax le member. Che ck 

tha t th ere is no excess ive play in the wishbone 

bushes. 

6. Check tha t the springs are unda maged and are 

not fat igued. 

7. Check th e c1ea rance a nd adjustment of the steer

ing box. With the steering box in the centre 

position, the whee ls should point straight for

wards. 

8. Check the stee ring rods, stee ring arms, relay arm 

a nd tie-rod. 

9. Ma ke sure tha t the ear has norma l equipment (oil, 

wa ter, petro i a nd toois) but is othe rwise unioaded. 
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MEASURING THE WHEEL ANGLES 
The wheel ang les are measured with special meas ur

ing instruments of w hi ch there are ma ny d iffe re nt 

types. No gene ra l desc ri ptio n can, therefore , be give n 

as to how measuring should be carried out except in 

the case of the steering geometry. The measuring 

principle is that cam ber is measured d irecfly with the 

wheels pointing stra ight forwards . Caster a nd kin p in 

inclination cannot be measured d irectl y. Instead, the 

a ngu lar a lteration which occurs w he n the whee l is 

turned from 20° outwards to 20° inwards is measured 

on the instrument. 

iv\ost types of modern wheel a li gnment measuri ng in 

struments require that the w hee ls are locked with , for 

example, the hel p of a pedal jack. 

Wh e n measuring the wheel ang les, fol low the instruc

tions app licab le to the measuring instruments co n

cerned. 

CHECKING THE KING PIN INCLlNATION 

The kin g pi n incl ination, which on this ve hicle IS 

re presented by the inclination of the centre line of the 

ball joints, should be 7.5° at a camber of 0 °. This 

cannot be adjusted a nd is difficult to measure exactly 

due to the tension and resilienee in the parts, so that 

the angle read off on the instruments will not be 

exact king pin inclination but can serve as a guide. 

CHECKING THE TOE-OUT 

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 turntables 

must be set to zero and locked. 

2. Turn the wheels to the left until the right wheel 

has turned 20 ° inwards. The scale on the left turn

table should then read 22.5 ± 1 0. 

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. 



ADJUSTING THE WHEEL ANGLES 
N .B. The front wheel ang les are always adjusted In 

the following order: 

1. Caster 

2. Camber 

3. Toe-in 

ADJUSTING THE CASTER 

NOTE: The upper wishbone sh af t is seeured with a spe

cial bolt with a nylon plug. 

The easter shou ld be 0° ± 1 ° and the adj ustment made 

by means of shims inserted at the upper wishbone 

shaft (see Fig. 6-8). When adj usting, loosen the bolts 

with tool 'SVO 2713, one end of whieh is used for the 

front bolt and the other for the rear bolt. After the 

bo lts have been slackened severa l turns, sh ims can 

either be removed or additional ones fitted. Sh ims 

are stocked in thieknesses of .15-.5-1.0-3.0 and 6.0 

mm (.006- .020-.039-.12 and .24" ). The extent to 

whieh these alter the easter is shown in the diagram, 

Fig. 6-9. 

The sa me alteration is obtained either by: 

1. Removing a shim from one of the attaehing bolts 

2. Adding a shim to the other attaehing bolt 

3. Moving over half of the requisite shim thiekness 

from one bolt to the other. 

The easter is adjusted towards the positive side either 

by inserting shims at the rear attaehing bolt or by 

removing shims from the front attaehing bolt. 

For eorrect eamber, the easter should be adjusted by 

moving over half the shim thiekness aeeording to the 

diagram from one bolt to the other or simply by 

moving at one of the attaehing serews the thiekness 

obtained from the diagram. 

After adjustment has been earried out, the bolts can 

be tightened to a torque of 4.8-5.5 kgm (35-40 

Ib.ft.). 

ADJUSTING THE CAMBER 

The eamber should be 0° to + 1/2° and is adjusted 

by means of shims (A, Fig. 6-8) at the upper wishbone 

shaft. 

For a left-hand steered vehicle in right-hand traffie, as 

weil as a right-hand steered vehicle in left-hand traf

fie, the vehicle can be suitably provided with the same 

eamber on both sides. For a right-hand steered ve

hicle, intended for right-hand traffie, it may be suit

able for the left-hand side to have a eamber whieh 

is al/4° greater than that for the right-hand side 

(e.g. 0° and + 1/4° resp.). This will eliminate the in

fluenee of the road surface inclination whieh would 

pull the vehicle in a eertain direction. Also the loea

tion of the driver in the vehicle (Ieft-hand steered/ 

right-hand steered) has a eertain influenee due to the 

Fig . 6-8. Adjusting the easter and eamber 

A=Sh ims 
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fact that the vehi eles are mostly driven when oeeupied 

by only one person. 

When adjust ing the eamber, the bolts are sla ckened 

a eo uple of turns with tool SYO 2713, one end of 

whieh is used for the front and the other e nd for the 

rear attaehing bolts (see Fig. 6-8). Thereafter the num

ber of shims is inereased or decreased equally at 

both the bolts. The eamber is adjusted to agreater 

positive angle by removing the shims, a nd to a nega

tive angle by adding shims. The diagram in Fig. 6-9 

shows the thiekness of the shims eorresponding to a 

eertain alteration in the angle. After adjustment, the 

bolts are tightened to a torque of 4.8-5.5 kgm (35-

40 Ib.ft.) and the eamber is eheeked onee aga in. 

NOTE: An equal number of shims must either be 

removed or added to both the bolts otherwise the 

eamber will be altered. 

If it is understood how the eamber and easter should 

be altered, these alterations can be earried out at the 

same time by, for example, removing or add ing sh ims 

for the eamber and at the same time earrying out 

similar shim alterations for the easter. (If, for example, 

the eamber is inereased 0.6° and the easter 1/4°, 2.5 

mm [1"] is first removed at the bolts and .3 mm [.012"] 

is transferred from the front to the rear bolt.) 

ADJUSTING THE TOE-IN 

The toe-in should be 0-4 mm (0-.16"). Ineorreet toe

in is adjusted by slackening the clamping serew or 

loeknuts respectively on the tie rod, af ter whieh the 

rod is turned in the required direetion. The distanee 

between the tyres at the front is redueed, that is to 

say, toe-in is inereased by turning the tie-rod in the 

normal direction of rotation of the wheels. Tighten 

the loeknut after adjustment to a torque of 7.5-9.0 

kgm (55-65 Ib.ft.). 
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Fig.6.10. Adjusting the max. wheel lock 

ADJUSTING THE STEERING LIMITS 

Wheel turning is limited by stop bolts, at the pitman 

arm for left-hand driving (Fig. 6-" ) a nd at the reldy 

arm for right-hand driving. 

Adjusting is done as fo llows: 

,. Turn the left wheel for a left-hand turn as far as 

it goes. Check that the lock angle of the wheels 

Fig.6.11. Adjusting screw, max. wheel lock 
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is 45°. If it is not, the n ad just to this value with 

the stop bolt (A, Fig. 6-11 ) at the pitman arm. 

2. Repeat this procedure with the right wheel and the 

stop screw on the relay arm. 

N.B. Check that the break hoses are clea r at full 

wheel lock. 
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GROUP 62 

FRONT END 
DESCRI PTION 

Fig. 6-12. Front axle 

1. Upper wishbone 10. Shock absorber 
2. Upper wishbone ball joint 11. Stabilizer anchorage 
3. Steering knuckle 12. Stabilizer 
4. Stub axle 13. Stop bolt, max. wheel lock 
5. Outer wheel bearing 14. Lower wishbone bush 
6. Inner wheel bearing 15. Frame at1achment for stabilizer 
7. Lower wishbone ball joint 16. Front axle member 
8. Lower wishbone 17. Stop bolt, max. wheel lock 
9. Spring 

6 :8 
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The vehicle has independent front wheel suspension. 

This means that there is no actua l' front ax le, this 

be ing rep laced by a strong box-section fro nt ax le 

member. This member is bolted to the se lf-supporting 

body and the front wheel suspension and springs are 

fitted at the ends of the member. The construction is 

illustrated in Fig. 6-12. 

The steering knuckle is pivoted on the upper and 

lower wishbones by means of ball joints (2 and 7), 

which are pressed into wishbones. The wishbone 

shafts are carried in rubber bushes, which are jour

nalled in the wishbones. Camber and caster are adjust

ed by means of shims between the upper wishbone 

shaft and its attachment in the front axle member (see 

Fig. 6-8). 

The front wheels are carried in taper roller bearings 

(5 and 6, Fig. 6-12). The front spring assembly consists 

of coil springs (9) inside which telescopic shock 

absorbers (10) are fitted. In order to increase its anti 

rolling properties, the car is equipped with a stabilizer 

(12), which is anchored partly to the lower wishbones 

(11) and partly to the body (15). 

Fig.6-14. Lower wishbone 

l. Washer 5. Washer 
2. Rubber ring 6. Wishbone shaft 
3. Spacer ring 7. Washer 
4. Bush 8. Nut 

Fig. 6-13. Upper wishbone 
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REPAIR INSTRUCTIONS 

GENERAL 
The ball joints require no lubrication and are, there

fore, not fitted with lubricating nipp les. However, the 

rubber sea ls shou ld be inspected once a year and if 

necessary rep laced w hen add ing grease. 

The w ishbones may only be straightened to a minor 

extent and then on ly in a co ld condit ion. If the old 

wishbone deviates to any great extent w hen compared 

to a new one, it shou ld be rep laced. 

No straigh ten ing whatsoever is perm itted for stub 

axles and steering kn uck les. 

The instructions given below indicate certain tig hten

ing torques. Otherwise see the standard torque for 

the respective bo l,ting in question. 

FRONT ENO CO,MPLBTE 

REMOVING 

l. Insta ll the li ft ing p late SYO 2811 on the eng ine 

and also lift ing too l SVO 2727 together with th e 

extension rod SYO 2821, see Fig. 6-15. Ra ise the 

engine until the weight is taken of the f ront en

gine mounting. Re move th e hub caps and loosen 

the nuts for the front wheels a couple of turns. 

2. Jack up the vehicle under the front jack attach

ments. Remove the front wheels. 

3. Disconnect the steering rods from the steering 

arms with tool SYO 2294 according to Fig. 6-19. 

4. Remove the stabilizer attaching bolts. 

5. Loosen the brake hoses from the brocket at the 

support member. 

6. Remove the lower nuts for the front engine mount

ings. 

Fig. 6-15. Tool for lifting engine 
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Fig. 6-16. Removing the grease cap 
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7. Remove the front axle member attachi ng bo lts, 

lower and remove the front end. 

DISMANTLING AND ASSEMBLlNG 

See under the head ings " Re moving " and " Fitting " f o r 

the va rious components. 

FITTING 

l. Fit the guide pins in the front holes fo r the front 

axle member. 

2. Place a jack under the front end and ralse the 

front end so that it comes into position. Apply 

some drops of lock fluid on the rear bolts and fit 

them. Remove the guide pi'ns and fit the front 

bolts (also lubricate these with the same lock 

fluid). 

3. Tighten the engine mount ing bolts to a torque of 

3.2- 3.7 kgm (23- 27 Ib.ft.). 

4. Fit the attaching bolts for the stabilizer. Connect 

the brake hoses, see Fig. 5- 19, Part 5. Carefully 

check the location of the hoses and adjust if ne

cessary. 

5. Fit the steering rods. 

6. Vent the brakes according to the instructions in 

Part 5. 

7. Fit the wheells and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10-14 
kgm (70- 100 Ib.ft.). Fit the hub cap. Remove the 

lifting tool. 

SlUB AXLE 
REMOVING 

l. Remove the front brake caliper according to the 

instructions given in Part 5. 



Fig.6-17. Removing the fro nt wheel hub 
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2. Remove the grease cap with tool SYO 2715, see 

Fig. 6-16. Remove the split pin and castle nut. Pull 

off the hub w ith pu ller SYO 2726, see Fig. 6-17. 

If necessary pull off the inner bearing from the 

stub axle with tool SYO 2722, see Fig . 6-18. 

3. Remove the steering rod from the steering a'rm 

with tool SYO 2294, see Fig . 6-19. 

4. Slacken but do not remove the nuts for the ball 

joints, knock on the axle with a hammer until the 

ball joint pins loosen. Raise the lower wishbone 

a little with the jack. Remove the nuts for the ball 

joints and then the stub axle. 

EXAMINING THE BEARING COMPONENTS 

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 

Fig.6-18. Removing the inner bearing 
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Fig. 6-19. Removing the steering rod 

comprehensive cleaning of the bearings. Then wash 

the bearing components in wh ite spi rit and a llow 

them to dry. , Drying by means of compressed air 

should be avoided since the air often contains water 

and dust particles. Accessible bearing components are 

dried with cotton or cloth rags (but not waste). 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. If the play does not 

disappear, then the hub or shah must be replaced. 

The sealing rings should be replaced if they are worn 

or damaged. 

For lubrication of the wheel bearings, use only a 

high-class, durable grease for wheel bearings. A lubri

cating unit should be used for effective greasing of 

the wheel bearings. The instructions of the manu

facturer of the unit should then be followed . If a 

lubricating unit is not available, pack the bearings 

manually with as much grease as possible between 

the roller retainers and the inner race. Grease also 

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. Before being fitted, the wheel hub 

felt rings should be olied generously with, for ex

ample, light engine oil. 

FITTING 

l. Place the inner bearing in position in the hub and 

press in the oil seal with tool SYO 2723 and 

standard handle tool SVO 1801. See Fig. 6-20. 
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Fig. 6·20. Fitti ng the o il sea l 
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2. Place the stub axle in position and tighten the ba l,1 

joint nuts. If the ball joint twists, hold it firmly in 

position with a screw vice, see Fig. 6-24. Fit the 

steering rod on to the steering arm. 

3. Place th e hu b on the ax le, fit the o uter bearin g, 

washer a nd castle nut. 

4. Adjust the fro nt whee l bearin gs by tighten ing the 

nut with a torq ue wrench to a torque of 7 kgm 

(50 Ib.ft.) while the whee l is rotated. Then slacken 

the nut one thi rd of a turn . If the slot in th e nut 

does not coincide with th e split pin hole in the 

stub axle, slacken the nut further unti l the sp l,it 

pin can be fitted. Check that the whee l rotates 

easily but without a ny pl ay. 

Fig.6-21. Removing the ba ll joint, upper wishbone 
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Fig. 6·22. Location of ba ll jo int in upper wishbone 

5. Fill the grease cap half full of grease and fit it 

with tool SYO 2715. 
6. Fit the front wheel brake unit a nd wheel accord

in g to Part 5 "Fitting th e front whee l brake unit". 

BIALL JOINT, UPPER WISHBONiE 

REMOVING 

1. Remove the hub cap a nd slacken th e wh ee l nuts 

slightly. 

2. Jack up the front e nd of the vehicle unde r the 

front jack attachments. Re move the wheeL 

3. Slacken but do not remove the nut fo r the upper 

ba ll joint. Tap with a ha mme r on the steering 

knuckle round the ball joint pin until it loose ns 

from the ax le. Re move th e nut a nd suspend the 

upper end of the knuckle with a wire to avoid 

straining the bra ke hoses, see Fig. 6-21. 
4. Slacken the nuts for the wishbone shaft a 1/2 turn . 

Lift up the wishbone slightly a nd press out the 

ba ll joint with press tool SYO 2699 a nd sleeve 

SYO 2701, see Fig. 6-21. 

FITTING 

1. Befo re fitting th e ba ll joint, check that the rubber 

sea ls is fill ed with grease. Bend the pin end over 

the slot (A, Fig. 6-22) and check that the grease 

forces its way out. If necessary, top up with multi

purpose g rease. 

2. Press the ball joint into the wishbone with press 

tool SYO 2699, sleeve 2701 and drift 2704, see Fig . 

6-23. Make sure that the slot in the ball joint coin 

cides with the longitudinal shaft of the wishbone 

e ithe r exte rnally o r inte rna lly (Fig. 6-22) as the pin 

has maximum movement in the direction of this 

line. Should the ball joint be incorrect/y fitted 

wh en being pressed in, turn the tool SYO 2699 
ha lf a turn a nd the n press the ball joint into the 



Fig . 6-23. Fitt ing the ba ll jo int, upper wishbone 

correct position . The ball joint must not be loose 

in th e wishbone. Turn down the wishbon e a nd 

tighten the nuts for the wishbone shaft. Tighten 

the ball joint against th e steering knuckle. If the 

pin rotates, hold it fi rmly with a screw vice. 

4. Fit the wheel and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10- 14 

kgm (70- 100 Ib.ft.). Fit the hub cap. 

BALL JOINT, LOWER WISHBONE 

REMOVING 

l. Remove the hub cap and slacken the wheel nuts 

slightly. 
2. Jack up the vehicle under the front jack attach

ments. Take off the wheel. 

Fig. 6-24. Removing the ball joint, lower wishbone 

Fig. 6-25. Fitt ing the ball jo int, lower wis hbone 

Disconnect the steeri ng rod from th e steering arm 

with tool SYO 2294, see Fig. 6-19, a nd remove the 

bra ke lines fro m the stabilize r bolt. 

3. Slacke n the nuts fo r the uppe r and lower ball 

joints, but do not remove the m. T ap with a ham

mer until the ball joints loosen from the axle. 

Raise the lower wishbone 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. Press the ball joint out of the lower wishbone with 

press tool SYO 2699 and sleeve SYO 2700, see 

Fig.6-24. 

Fig. 6-26. Removing the rubber bush, lower wishbone 
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FITTING 

1. Check that the rubber seal is fi lled with grease by 

breaking the pin to the side so that grease is for

ced out. If this does not happen, then fill the sea l 

with grease. Before fitting, rem ove any grease 

that has squeezed out on to the ball pin taper. 

2. Press the ba ll joi nts in the w ishbone w ith too ls 

SYO 2699 + 2701 +2703, see Fig. 6-25. If the ba ll 

jo int is fitted at a slant turn th e too l 180 0 and 

press the ba ll joint in correct ly. The joint must not 

be loose in the wishbone. 

3. Fit the steering knuckle and t ighten the nuts of 

the upper and lower ba ll jo ints. If the pins ro tate, 

fix them securely with a screw vice. 

4. Fit the steering rod and lower the jack in order 

to take the load off the wishbones. Point the 

wheels straight forwards and fasten the brake 

houses to the stabilizer bolt. 

5. Fit the wheel and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10- 14 

kgm (70- 100 Ib.ft.). Fit the hub cap. 

UPPER WISHBONIE 
The bushes in the uppe r w ishbone a re not rep lace

able. If the lin k arm or bushes become da maged, re

p lace the link arm complete togeth er with the bushes 

a nd ba ll jo in t. 

REMOVING 

l. 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 loosens 

Fig . 6-27. FiHing th e rubber bush, lowe r wi shbo ne 
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Fig. 6-28. Pos ition for bush 

VOLVO 
10 1 978 

from the axle. Remove the nut and suspend the 

upper end of the knuckle with a w ire to avoid 

straining the brake hoses, see Fig. 6-21. 

4. Remove the bolts for the w ishbone shaft wi th too r 

SYO 2713, see Fig. 6-8. 

N.B. Take care of the sh ims. Lift off the wishbone . 

FITTING 

N.B. The wishbone shaft is f ixed with a specia l bolt 

conta ini ng a nylon p lug. 

l. Place the w ishbon e in position and fit the bolts 

by hand. Fit th e shims in the posit ion they occu

pied previously. Tighten the bolts with tool SYO 

2713. Tighten the nuts fo r th e wishbone shaft to a 

torque of 5.5-6.2 kgm (40-45 Ib.ft.) . 

2. Fit the upper bal,1 joint in the steering knuckle and 

tighten th e nut. 

3. Fit the wh ee l and wh eel nuts. Lower the vehicle 

and tighten the wh ee l nuts to a torque of 10-14 

kgm (70- 100 Ib.ft.). Fit the hub cap. 

LOWER WISHBONE 

REMOVING 

l . Remove the hub cap and loosen the wheel nuts a 

couple of turns. 

2. Jack up the vehicle at the front jack attachments. 

Remove the wheel. 

3. Remove the shock absorber, see Part 7, "Remov

ing the shock absorber". 

4. Disconnect the steering rod from the steering arm 

with tool SYO 2294, see Fig . 6-19. Loosen the 

clamp for the brake hoses. Remove the bolt for 

the stabilizer. 

5. Place the jack under the lower wishbone. 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. T ake off the knuckle with the front wheel 

brake unit and place it on a stand or similar. 

II 
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6. Lower the jack and remove the spring. 

7. T a ke off the nut a nd remove the wishbone shaft. 

Turn the re lay a rm with the tie rod so that the 

wishbone shaft is free and thus ca n be removed. 

T ake off the wishbone. 

REPLACING THE LOW ER W ISHBONE BUSHES 

1. Secure press tool SYO 2699 in the vice. Remove 

the rubber ring (2, Fig. 6-14), as weil as the spacer 

ring (3). Press the bushes out with drift SYO 2705 

and counterhold SYO 2701. The too ls should be 

placed as shown in Fig. 6-26. The bushes are pres

sed out in the direction of their flanges, that is, 

rearwards in the vehicle, see Fig. 6-14. 

2. Press the bushes in with drift SYO 2705 (turned in 

the opposite direction) as weil as counterhold SYO 

2701 and press tool, SYO 2699, see Fig. 6-27. Both 

bushes should be faced with the flanges rear

wards in the ve hicle, see Fig. 6-14. 

FITTING 

1. Supplement the wishbone with a spacer ring (3, 

Fig. 6-14), rubber ring (2) and washers (l, 5 and 7). 

Place the wishbone in position and fit the wish

bone shaft (6). Hold the wishbone roughly vertical 

a nd tighten the nut (8) to a torque of 13-15 kgm 

95-110 Ib.ft. ). 

2. Fit the spring. Raise the jack and fit the steering 

knuckle. Tighten the nuts for the ball joints. If the 

pins rotate, hold them securely with a vice. 

3. Fit the shock absorber according to the instruc

tions given in Part 7. 

4. Fit the wheel and wheel nuts. Lower the vehicle 

and tighten the wheel nuts to a torque of 10- 14 

kgm (70- 100 Ib.ft.). Fit the hub cap. 
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GROUP 64 

STEERING GEAR 
DESCRI PTION 

MECHANICAL STBERING G'EAR 
The design of the steering gear is shown In Fig. 6-29. 

Steering wheel movement is transmitted to the wheels 

via the steering column (S), steering box (3), pitman 

arm (10), tie rod (11), steering rods (8 and 13) and 

steering knuckles (7 and 10). 

The relay arm (Fig. 6-42) is supported on a pin inrhe 

bracket by means of a bush. The bush consists of 

three parts, a rubber bush, an outer sleeve of sheet

metai and inside a spacer sleeve. The outer sleeve 

has a press fit in the hole of the relay arm. When the 

relay arm is turned, movement takes place between 

the outer sleeve and the rubber bush, the intervening 

space of which has been lubricated for life. The bear

ing thus requires no lubrication. 

The upper and lower sections of the steering column 

(S, Fig. 6-29) are connected by means of a universal 

joint. The lower section is mounted to the steering 

6 : 16 

box by means of aflange (4) with rubber disc. Should 

a frontal collision involving the indentation of the 

front end occur, it is possible for the lower section of 

the steering column to break away and thus prevent 

the steering wheel from being forced backwards-up

wards. A splined joint with c/amping sleeve on the 

upper section of the steering column permits axial 

compression during powerful impact and so assists in 

the above steering column breakage. 

The upper section of the steering column is carried in 

ball bearings in the jacket tube. The ends of the tie 

rods and steering rods are plastic-lined which means 

that they require no I.ubricating. 

The car has a turning circle of about 10 m (3S ft.) 

and the number of steering wheel turns from lock to 

lock is 4.8. 
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Fig. 6-29. Steering gear components 

1. Sleering knuckle, right 
2. Relayarm 
3. Sleering box 
4. Lower sleering column flange 
5. Lower sleering column seclion wilh universal joinl 
6. Ball joinl 
7. Sleering knuckle, leH 
8. 51eeri ng rod, leH 
9. Ball joinl 

10. Pilrnon arm 
11. Tie rod 
12. Ball joinl 
13. 5teering rod, righl 
14. Ball joint 



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 only take place when it is 

in position "O", releases a catch and lock pin (A) is 

pressed forwards by a spring. When the steering 

wheel is turned, so that a slot coincides with the lock 

pin, the lock pin enters the sl,ot 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. 

Fig. 6-30. Steering box, mechanical 

1. Lower ball bearing, sleering cam 
2. Bearing race 
3. Guide pin 
4. Shims and gaskels 
5. Lever shafl 
6. Spring guide 
7. Springs 
8. Slop plale 
9. Bush 

10. Nul guide 
11. Gaskel 
12. Sleering box cover 
13. Shims and gaskels 
14. Sleering cam cover 
15. Relainer 
16. Oil sea l 
17. Bearing race 
18. Upper sleering cam bearing 
19. Sleering cam 
20. Valls 
21. Ball nut 
22. Recirculaling balllube 
23. Bush 
24. Oil seal 

The steering wheel lock is mounted to the column by 

means of two shear-off bolts, and to the dashboard 

with two screw. 

Fig. 6-31. Steering wheel lock 
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SERVO STEEIUNG 
As a lternative, this vehicle can be f itted w ith the ZF 

recircul,ating cam and ba ll nut type se rvo steering. 

The mai n components of the se rvo system are the 

stee ring box, servo pump and oil container with filter. 

These are connected to the various oil lines, see Fig. 

6-32. From the pitman arm the servo steering system is 

similar to the mechanical steering arrangement, see 

Fig.6-29. 

The number of steering wheel turns from lock to lock 

is 3.7. 

Steering gear 

CONSTRUCTION 

The steering gear is of the cam and roller type. In 

addition to the mechanical section, the servo cylin

der and controi valves are built into the steering box. 

The lower part of the steeri1ng box (l Fig. 6-33) is in 

the shape of a cylinder in which the p iston (2) is fitted. 

On the one side piston is in the form of a rack 

gear which meshes with the tooth segment of the p it

man arm shaft (20). 

The axia l movement of the piston which determines 

the direction the wheel turn, is obtained via steering 

cam (S) and ball nut. The recircu lating balls (4) are 

located in annular grooves and form the thread for 

the nut. Movement of the steering cam comes from 

the steering co lumn at the contro i spindle (16) and 

the torsion rod (1 7) secured in the spind ie. The sfeer

ing cam is journalled in the upper section of the 

steering box partly by means of an axial thrust needle 

bearing and partly by means of a taper ball bearing. 

The inner race of the taper ba ll bearing also is an 

outer race for the double needle bearings of the 

controi spindie. 

Located in the upper part of the steering cam are 

the controi valves (9 and 10): they are drawn out in 

the figures. These valves are influenced by two pins 

in the lower end of the controi spind le (1 6). 

Fig. 6-32. Servo steering 

1. Servo pump 4. Oil container with filter 
2. Delivery oil line 5. Return oil line 
3. Pump suc1ion line 6. Steeri ng box 
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Fig. 6·33. Function , neutral posit ion 

1. Steering box 7. Return groove 14. Safety valve 
2. Piston 8. Intake port 15. Flow controi valve 
3. Recirculating tube, 9. Controi valve 16. Controi spindle 

ball nut 10. Controi valve 17. Torsion rod 
4. Balls 11 . Inta ke port 18. Annular groove 
5. Steering cam 12. Servo pump 19. Annular groove 
6. Return groove 13. Oil container 20. Lever shaft 

The lever shaft (20) is journalled in the steering box 

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 steering cam is ca~ered for by 

O-rings and plastic rings. 

Thesteering gear reduction ratio is 15.7: l. 

The construction of the steering gear differs with re

gard to a left-hand steered and a right-hand steered 

vehicle in the matter of the location of the lever shaft 

and the steering cam thread. Fig. 6-32 shows the steer

ing gear for left-hand steering while Figs. 6-33 and 

6-35 shows that for right-hand steering . The following 

description of the function applies to both. 

FUNCTION 

The location of the steering valves as weil as that of 

the oil floware shown schematically in Figs. 6-33, 

6-34 and 6-35. In order to illustrate more clearly how 

the valves are connected to the part of the houslng 

where the servo piston operates, a cross-section has 

been made through the steering valves in addition to 

the longitudinal section. Moreover, extra channels 

have been drawn to link up both sections. 

As soon as the front wheels have been turned to the 

desired position, and the forces acting on the steering 

wheel become less, the controi valves return to the 

neutral position under the inHuence of the torsion rod . 

When the steering wheel is turned to the right (see 

Fig. 6-35), the piston (2) is screwed to the right in the 

figure. The controi valve (10) is moved 'j,o the right 

and permits oil under pressure to pass to the annular 

groove (18) of the valve housing and from there to 

the left side of the cylinder. Oil under pressure also 

flows to the return groove (7) which, however, is 

closed so that the oil pressure on the left side of the 

operating piston (2) rises and facilitates turning of the 

lever shaft. Oil at the right side of the cyl,inder is 

pressed by ,the piston via the annular groove (19) 
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Fig.6-34. Princ iple of funct ion , left-hand turn 

through the return groove (6) of the controi valve (10) 

back to the oil container (13). 

Oil is conveyed under pressure from the pump into 

an annular chamber round the valve housing (the 

'Iarge circle in the cross-section). In the neutral posi

tion (Fig. 6-33) the valves (9 and 10) are so adjusted 

that oil can pass the intake ports (8 and 11) and flow 

on to the annular grooves (18 and 19) in the valve 

housing. From here the oil is l.ed partly to both sides 

of the piston (2) through the channels (18 and 19), and 

partly - as long as the valves are in the neutral 

position - to both the return grooves (6 and 7) a'f 

the controi valves. From the return grooves oil flows 

through the return channel back to the container. 

When the steering wheel is turned to the left (see Fig. 

6-34) movement is transmitted via the controi spindle 

(16) and the torsion rod (17) to the steeringcam (15), 

so that the piston (2) is screwed to the left in the 

figure (downwards in the vehicle). Since the torsion 

rod is resilient, the steering spindle will be turned in 

relation to the steering cam and thus influence the 

valves placed in the cam. The greater the turning 

movement, the greater will be the valve displacement. 

One of the controi valves (9) is then displaced to the 
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right and opens the intake port (8) wider, while at 

the same time the other controi valve (10) is dis

placed to the left and closes the intake port (11). The 

delivery line of the controi valve (9) is linked with the 

annular groove (19) in the valve housing. This also 

applies to the return groove (6) of the controi valve 

(10). The delivery line of the controi valve (10) is con

nected to the annular groove (18) and to the return 

groove (7) for the controi valve (9). 

Under such conditions, oil under pressure flows in 

through the intake port (8) to the annular groove (19) 

and then on to the cylinder on the right-hand side of 

the piston (2). Oil al,so 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 the annular groove (18) in the valve housing 

to the intake port (11) which is closed. A.t 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. 



Fig. 6-35. Function, right-hand turn 

Turning the steering wheel to the right (see Fig. 6-35) 

will screw the piston (2) to the right on the figure. 

The controi valve (10) is displaced to the right and 

permits oil under pressure to pass to the annular 

groove (18) of the valve housing and from there on 

to the left-hand side of the cylinder. Oil under pres

sure also flows to the return groove (7) which, how

ever, is closed so that oil pressure on the left-hand 

side of the operating piston (2) rises and facilitates 

the turning of the lever shaft. Oil at the right-hand 

section of the cylinder is pressed by the piston via 

the annular groove (19) through the return groove (6) 

of the controi valve (10) back to the oil container (13). 

Servo pump 

The servo pump (Fig. 6-36) is of the vane type. It is 

mounted on a bracket on the left-hand side of the 

engine and is pulley-driven by the engine at engine 

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. 

6-35. This permits the area between the rotor, the wall 

of the intermediate piece and two of the vanes to 
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Fig. 6-36. Servo pump 

a lte r w hen the rotor ro tates. W hen a coupl e of vanes 

are moved from the suction side to the press ure side, 

the area between them and the sucked- in oi l increases 

to start with. When the connection with the suction 

side has been passed, a link-up with the press ure side 

is then atta ined instead. Sin ce the space between the 

va nes cont racts a t th e same time, the pressure will 

rise a nd oil will. be forced out into the delivery line. 

Due to the fact that there are two inlet and two 

outlelt 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. 

6-37) maintains the valve · pressed to the Teft of the 

spring (7). The oil suppl'ied by the pump passes 

through the delivery channel (3) via the check valve 

3 
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Fig. 6-37. ControI valve, normal position 

l . Delivery line 5. Controi valve 
2. Check valve 6. Safet)' val ve 
3. Del ivery ch a n ne I 7. Spring 
4. Return channel 8. Link channel 
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Fig. 6-38. ControI valve, maximum pressure 

(2) out into the de livery line (1) and from there to the 

steering box. The space to the right of the controi 

va lve is linked-up with the delivery line (1 ) by means 

of the lin k channe l (8) and has, therefore, the same 

pressure. 

The check valve 's (2) funct io n is to ensure that the pres

sure on the left-hand side of the contro i va lve p iston 

is higher than that in the line and a lso to the right 

of the piston. W hen the spri ng pressure is overcome, 

the p iston is, therefore, d isp laced to the rig ht. And 

whe n the speed is suff icie ntly hig h in re lation to the 

counte rpressure, th e piston has be en di spl a ced so 

much that the surp lus oil ca n flow back! to the inl e t 

s ide of the pump, see Fig. 6-37. Since th e pump should 

deliver a quantity smalle r than the maximum capacity, 

this valve adjustment can be called 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), will rise and 

the pressure difference between both ends of the 

controi valve wiH be equalized. This will cause the 

spring to be moved to the left, the connection with 

the return channel to be closed and the pressure to 

rise even more. At about 75 kg/cm2 (1066 Ib/sq .in.) 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. 6-38. 

The pressure on the right-hand side of the piston will 

then drop and the entire controi valve will be tyloved 

to the right so that the connection with the return 

channel opens. When the pressure drops to its normal 

value, the safety valve closes and the controi valve 

returns to its normal position . 

Oil co,nta iner 

The oil container is placed in the engine compartment 

where it is easily accessible. It is provided with a 

filter, from the centre 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 level line after removing the 

cap. 



REPAI R I NSTRUCTIONS 

R'EPLACING THE STEERING WHlEEL 
REMOVING 

1. Remove the screws (l, Fig . 6-39) for the upper part 

of the directional indicator switch ho using and 

the three attaching screws for the lower part. Lift 

off the housing. 
2. Remove the attaching screws (2 and 3) for the 

horn ring. Turn and lift up the ring and pull out 

the cable contact. 

3. Remove the steering wheel nut. 

4. Point the front whee ls stra ight forward s. Fit on the 

stee ring whee l puller SYO 2711, see Fig. 6-40, a nd 

pull off th e steering whee l. 

FITTING 

1. Make sure tha t the front wheels are pointing 

straight forwards. 

2. Fit the slip contact and the steering wheel. Tighten 

the steering wheel nut to a torque of 3- 4 kgm 

(20- 30 Ib.ft.). 

Fig. 6-39 Attaching screws 

1. For directional indicator 
switch housing 

2. and 3. For horn ring 
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Fig. 6-40. Removing the steering wheel 

3. Connect the ca ble contact a nd fit the horn ring 

so that the holes come opposite the attaching 

screws. Fit the screws (2 a nd 3, Fig. 6-39). Check 

the function of the horn ring. 

4. Fit both parts of the directional indicator switch 

housing and their attaching screws. 

~EPLACIN'G SiJ'EERING COlUMN 
JACKET BEA,RI NIG 
To replace the upper bearing (11, Fig. 6-41), First 

remove the steering wheel, spring (13) and seat (12). 

If the other bearings are to be replaced, the steering 

column must be separated from the sleeve (6). If the 

upper steering column jacket (8) is involved, release it 

and then the locked nut (7). When assembling, tighten 

the nut (7) to a torque of 3- 5 kgm (20- 36 Ib.ft.) and 

then lock the nut by driving the edge into one of 

the slits. If the lower sf1eering column jacket (4) is 

involved, drill out the rivet (5). When assembling, use 

rivet KN Sx32 mm. 

Fig. 6-41. Steering column components 

l. Universal joint 
2. Rubber seal 
3. lower steering column section 
4. lower steering column jacket 
5. Rivet 

6. Sleeve 11. Bearing 
7. Nut 12. Seat 
8. Upper steering column jacket 13. Spring 
9. Upper steering column section 

10. Ring 
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Fig. 6-42. Relay arm beari!1g 

1. Relayarm 5. Sleeve 
2. Brocket 6. Sleeve 
3. Rubber bush 7. Washer 
4. Bearing pin 

REPLACI NG THE RELA Y AR'M BUSH 
l. Jack up the vehicle at the front end. 

2. Disconnect the ball joints for the stee ring rod and 

tie rod from the relay arm with puller SYO 2294, 

see Fig. 6-19. 

3. Remove the nut and washer (7, Fig. 6-42) and take 

down the relay arm (l). 

4. Secure press tool $IVO 2699 in a vice and press 

the bush out with a counterhold SYO 2736 and 

drift SYO 2734 (see Fig. 6-43). 

5. Turn the relay arm and press in the new bush with 

tools SYO 2699 + SYO 2736 and drift SYO 2735 

(see Fig. 6-44). 

6. Place the relay arm in position, fit the washer (7) 

and the nut. Tighten the nut to a torque of 7.0-

8.5 kgm (50-60 Ib.ft.). 

6: 24 

SYO 26~9 

Fig. 6-43. Removing the rubber bush, relay arm 
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Fig. 6-44. Fitting the rubber bush, re lay arm 
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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 3.5-4.1 kgm (25- 30 Ib.ft.). 

MECHANICAL STE8RING GEA'R 

Steering box 

REMOVING 

l. Jack up the front end. 

2. Remove the lock nut for the pitman arm. Pull the 

pitman arm off with tool SYO 2849. When fitting 

the puller, turn the wheels fully to the right, see 

Fig.6-45. 

3. Slocken the clamping bolt (l), Fig. 6-46. Remove 

the attaching bolts (4). Pull the steering box for

wards (2). 

Fig. 6-45. Removing the pitman arm 
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Fig. 6-46. Steering box, mechan ical steering 

l . Clamping boll 
2. S1eeri ng box 

DISMANTLING 

3. Filler plug 
4. Al1aching bolt 

l . Remove the stop plate (8, Fig. 6-47), spacer (4), 

spring guide (6) and springs. 

2. Carefully remove the steering box cover (12, Fig. 

6-30) from the guide pins. 

3. Turn the ball nut (21) FO the end position . Remove 

the pitman arm shaft (Fig. 6-48) and the nut guide 

(10). 

4. Remove the steering cam cover with retainer and 

shims, see Fig. 6-49. 

Fig. 6-47. Removing the stop plate 

4. Shims 6. Guide spring 8. Stop pla1e 
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4 

Fig. 6-48. Remov ing the p itman arm sh af t 

5. Pitman a rm shaft 10. Nu1 guide 11. Ball nut 
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5. Pull out the steering cam with bearing and screw 

off the ball nut at the same time, see Fig. 6-50. 

6. Collect the 10 balls for the lower ball bearing. 

7. Remove the upper bearing from the steering cam. 

Collect the 13 balls. 

8. Remove the balls from the ball nut, a total of 27. 

The transfer tube does not need to be removed. 

N.B. Do not mix up the balls from both the bearings 

(7.14 mm) and the ball nut (7.93 mm). 

15 16 14 13 

Fig. 6-49. Removing the sleering cam cover 

13. Gaskels and shims 15. Re1a i ner 
14. Cover 16. Oil seal 
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Fig. 6-50. Removing the steering cam 

INSPECTING 

Clean all the parts in white spi rit. 
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Check thoroughly all the bearing races and balls. Re· 

place any parts that are damaged. In co nnection with 

this, rep lace a ll the balls and the race if the steering 

cam bearings are involved. If the ball nut or the 

steering ca m is damaged, replace these parts com

plete. 
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Fig. 6·51 Removing the bush 

Yl?:hW 
Fig.6.52. Drilling of the housing, early prod. 

The race for the lower steering cam bearing is pulled 

out with an a ngle screwdriver. 

Measure the diameters for the bush in the housing 

and cover as weil as the pitman arm shaft. For new 

parts the clearance is .025-.063 mm (.0010-.0024"). If 

the clearance exceeds .18 mm (.007"), replace the bush 

according to the following: 

Use tool SVO 2720, see Fig. 6-51, for pressing the bush 

out of the housing . The early prod. type housing 

has aflange which functions as a stop for the bush. 

This flange, see the dotted line in Fig. 6-52, must be 

drilled off when replacing the bush. Use a drill with 

diameter 32 mm (1/4"). To press in the new bush use 

tool SV02716 and standard handle SV01801, see 

Fig.6-53. 

SYO 1801 

Fig. 6-53. Fitting the bush 
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SYO 2850 

Fig . 6-54. Ream ing 

Af ter pressing in the bush, ream it with the help of 

reamer SYO 2721 and pilot SYO 2850 fitted in the 

cover, see Fig. 6-54. Af ter the bush has been rea med 

and the housing carefully cleaned, fit the oil seal tool 

SYO 2719 (see Fig. 6-55) and wi~h the sealing lip fac

ing inwards. 

The bush in the cover is replaced together with the 

cover and is ready-machined together with it. 

ASSEMBLlNG 

To make the assembling possible, the loose balls musl

be smeared with a light layer of grease. Use a durable 

type of grease for this purpose, that is, the same type 

as used for the wheel bearings. 

Fig. 6-55. Fitting the oil seal 

2719 ' 
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Fig. 6-56. Ball nut 

l. Press the lower ball bearing race (2, Fig . 6-30) in 

position in the housing. Fit the 10 balls (7.14 mm). 

Use grease to fiold the balls in position. 

2. Pack the 27 balls (7.93 mm) into the ball nut (21) 

with ~he help of grease (Fig. 6-56). Screw the 

steering cam (19) into the ball nut. Check to make 

sure that it has a good fit. 

3. Fit the ball nut together with the steering cam 

into the housing (Fig.6-57). Caruefully fit the steer

ing cam in position in the lower bearing. 

4. Pack 13 balls (7.14 mm) into the upper bearing and 

carefully fit the bearing over the steering cam. 

Fig. 6-57. Fitting the steering cam 
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Fig. 6-58. Fifling the p itman arm shaft 
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5. Fit the o il seal (16) in the steering cam over (14) 

w ith the seal l ip facing inwards. Fit the gasket, 

shim, gasket, cover and re tainer, see Fig. 6-49. The 

gaskets have a th ickness of .127 mm (.005" ) and 

the shims are avai lable in thicknesses of .05, .127 

and .254 mm (.002, .005 and .010" ). Tighten the 

four bo lts to a torque of 1.7-2.1 kgm (12- 15 

Ib.ft. ). 

6. Check the tension with the steering cam hori 

zontal. With co rrect tension, a torque of 2.3-4.6 

kgcm (2.0-4.0 Ib.in.) is required to turn the steer

ing cam. The torque can be measured w ith the 

help of a spring balance and cord round the 

steering cam shaft. The ba lance should g ive a 

read ing of 2.6-5.2 kg (5.7- 11 .5 Ib.). If necessary, 

adjust by removi ng or addi ng shims or gaskets. 

7. Turn the steering ca m so that the ball nut is mov

ed to the lower end position. Fit the nut guide 

onto the ball nut. Lub ricate th e oil sea l (24) and 

f it the pitman arm shaft into position . Wh en doing 

this, protect the oil sea l with tool SYO 2719, see 

Fig. 6-58. Then turn the ball nut to the centre 

position . Fit the gasket (11) and steering box 

cover (12) . Tighten the two bolts to a torque of 

1.7- 2.1 kgm (12- 15 Ib.ft.) . 

8. Place the spring guide (6) in position but withou t 

the springs (7). Fit the paper and steel shims as 

weil as th e stop plate (8). The gaskets have a 

Fig. 6·59. Checkin g th e a xi a l p la y 
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thickness of .127 mm (.005") and the shims are 

available in thicknesses of .05, .127 and .254 mm 

(.002, .005 and .010" ). Tighten the three bolts to a 

torque of 1.7-2.1 kgm (1 2-15 Ib.ft.). N.B. Check 

to make sure that there is axia l play on the pit

man arm shaft. If there is not, the balls may be 

damaged when tighten ing. 

9. Measure the axial p lay (Fig. 6-59) after the bo lts 

have b.een tig htened. Then red uce the total thick

ness of the shims so that there is a calculated pre

tensioning of .25-.075 mm (.0010- .0030" ). If, for 

examp le, the first measured play is .05 mm (.0020" ) 

and the thinnest shim .127 mm (.0050"), rep lace 

this shim with one of thickness .05 mm (.0020" ). The 

play will then reduce .077 mm (.0031" ) and become 

a pre-tensioning of .077-.05 = .027 mm (.0031-

.0020 = .0011" ). 

10. Remove the stop plate and the spring guide after 

correct clearance has been obtained and then f it 

the springs (7). Refit the guide, shims and plate. 

11. When filling with oil, place the steering box as 

when installed in the vehicle, that is, at an ang le 

of 10°. The box is then filled w ith hypoid oil up 

to the fi ll ing ho le leve!. 

Fig. 6·60 . . Pitman arm shaft se tting 

FITTING 
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l . Turn the steering cam to the right to the end 

position and then back 2% turns. The steering 

gear will then be in the middle position, which 

can be checked on the pitman arm shaft land 

covers, see Fig. 6-60. 

2. Check that the steering wheel has the position 

for driving straight forwards. Place the steering 

box in position and fit it on to the flange. Fit and 

tighten the attaching bolts (4, Fig . 6-46). Tighten 

the clamping balt (l). 



3. Point the front wheels straight forwards and fit 

the pitman arm. Tighten the nut to a torque or 

17.5-20 kgm (1 25-145 Ib.ft.). 

4. Check to make sure that the steering gear can 

be turned from stop bolt to stop bolt without 

hindrance. Lower the front end of the vehic le. 

SERVO S,TEERING 

Work which can be carried out with the servo 
steering installed in the vehicle 

NOTE: The utmöst clean liness should be observed 

for all work on the power steer ing equipment. A I

ways clean the connections before disconnecting 

them, al50 the outside of the oil container before 

removing its cover. 

O nly oil ATF, Type A or Dexron may be used for the 

servo system. 

CHECKING THE Oll lEVEL 

The o il level should be checked every 10000 km (6000 

miles). The level should first be checked wi th the 

engine stationary in order to see whether there has 

been any loss of oi!. The oil level should th en come 

about 5-10 mm (1;4") above the level marie 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 the n check the oil level again, 

which should now fall to the maximum mark, see Fig. 

6-61. When the engine has stopped, the oil level may 

rise to 5-10 mm (1;4") above the level mark . 

DRAINING THE Oll 

With the servo steering pump complete, oil is drained 

off as follows : 

Fig . 6-61. O il leve l 

Fig. 6-62. Steering box fitted 

1. Nut 7. Venting screw 
2. Bolt 8. Adju st ing screw 
3. Flange 9. Steer in g box 
4. Clamping bolt 10. Drain plu g 
5. Return line 1l. Attach i ng bol t 
6. De li very line (ear ly prod .) 
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Jack up the front end. Screw out the drain plug (lO, 

Fig. 6-62). Turn the steering wheel to the left to the 

stop position . Remove the cover on the container. 

Start the eng ine and allow it to run max. 10 seconds 

until the oil is emptied out of the conta iner and pump. 

Stop the eng ine and turn the steering wh ee l from the 

stop lock to stop lock until all th e oil has run out. 

FllLlNG WITH Oll AND VENTING 

NOTE: The oil ca pacity 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 wi thin easy reach, start the engine. Gra

dually fill the container with oil as the level drops. 

When the level has stabihed itself, proceed to the 

next operation. 

3. Turn the steering wheel repeatedly and evenly in 

both directions. The steering wheel should be 

turned slowly so that the pump opera·"es at low 

pressure. If necessary, fill with more oi!. 

4. Open the venting screw (7, Fig. 6-62) 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 thi s, there must be air still in the 

system, in which case continue venting. 

7. Lower the front end. 

After the venting, a small number of air bubbles may 

remain in the system. When the pump causes pressure 

to be applied to the oil during driving, these air 

bubbles will eventually d isappear in the container. 
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Fig. 6-63. Pressure gauge connected 

INSPECTING THE SERVO STEERING 
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The inspection proced ure described below can be 

app lied w ith a view to fa ult trac ing or preventing 

possib le faults. 

I. Checking the outer ceil ing 

l . Check to make sure th at a lll screw unions are not 

damaged. Reti ghten if necessary. 

2. Check the hoses fo r damage. Repl ace those that 

are damaged. 

II. Checking oil level and venting 

l. Connect the test instrument SYO 2864 to the de-o 

livery line at the steering box, see Fig. 6-63. The 

inlet hose of the instrument is connected to the 

banjo nipple with tool SYO 2865 (Fig . 6-63) and 

the outlet hose to the steering box with tool SYO 

2866. Check to make sure that the operating lever 

of the 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 level, and fill with oil 

if the level 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 the hydraulic function for steering box 

and pump 

l. Run the engine warm. 

2. Pump testing: With the engine idling, move the 

operating lever of the instrument briefly (max. 10 
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seconds) to the closed position. Read off the max. 

pressure on the pressure-ga uge. This shou ld be 

maximum 10 % below the indicated max imum 

pressure of th e pump, that is, at least 67 kg/cm2 

(953 Ib/sq.in. ). If pressure less tha n this is obta ined, 

examine th e pump and drive as fo llows: 

a) Check the tens ion and condition of th e drive 

belL Re place th e belt if defective. 

b) Re move the pum p con troi· va lve, see Fig. 6-64. 

O bserve the utmost clea nliness. W ash and 

b low clean befo re screwing out the plug (4, 

6-67), wh ich should be done f rom unde rneath. 

Check the va lve piston and drilling in th e 

housing . The ho le in the va lve p iston must not 

be b locked. The p iston should run easily in the 

housing and not jam. If necessary, f ii" a new 

va lve. If this does not help, repl ace or recon 

dit ion the pump. 

3. Steering box test: W ith the eng ine id ling and the 

inst rument opera tin g lever open, tu rn the stee rin g 

wh ee l to the right to the end position. Increase 

the fo rce on the steering w heel, to about 10 kg 

(22 Ib.) and mainta in thi s position for about 5 

secon ds and read of the gauge. Repeat this pro

cedure afte r turning the steering wheel to the left. 

If it is established that the steering box 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 p ressure for the 

pump, then the function of the servo 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 

box must be replaced. 

IV. Checking the mechanical function 

l. Check the mechanical components of the front 

end and steering such as ball joints, rods, bear

ings, steering box and flanges concerning play. 

Re-tighten attaching bolts and replace damaged 

or worn components. 

Fig. 6-64. Removing the controi valve 

1. Pisfon 2. Spring 3. Gasket 4. Plug 



2. Adjust the pressure point between the piston of 

the steering box and pitman arm shaft as fol lows: 

a ) Remove the lock nut for the pitman arm. Pull 

the pitman arm off with tool SYO 2849. When 

fitting the puller, turn the whee ls fully to the 

right, see Fig. 6-45. 

b) Place the steering box in the midd le position 

(count the number of steerin g whee l turns). 

c) Slacken the nut for the ad justing screw (8, Fig. 

6-62). 

d ) Turn the ad justing screw c1 0ckwise unt il a light 

resistance is fe lt 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 lock nut whi le ho lding the ad justing 

screw firmly. 

f) Check the ad justment by turning the steering 

whee l severa l times more past the centre pos i

tion. In the centre position a slight increase in 

res istance sho uld be felt. 

g) Set the front whee ls straight forwards and fit 

the pitman arm with the steering box in the 

centre position. Tighten the nut to a torq ue of 

(1 7.5-20 kgm (125-145 Ib.ft.) . 

V. Test driving 

If the servo steering is only normally worn and is not 

damaged or overloaded, the steering shoufd function 

satisfactorily during the test driving, that is, the hy

draulic servo assistance should not be staccatic and 

result in erratic steering. 

REPLACING THE CONTROL SPINDLE SEALlNG RING 

1. Dismantie the flange device by removing the two 

nuts (l, Fig. 6-62) and the screws (2). Move the 

rubber disc and lower steering column section to 

the one side. 

Fig. 6-65. Removing the sealing ring 
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Fig. 6·66. Filling the sea ling ring 

2. Mark up the location of the flange (3) on the 

controi spindie. Slacken the c1amping bo lt (4) and 

pul l off the flange. 

3. Remove the rubber cover as we il as the circlip 

for the sealing ring. 

4. Carefully app ly tool SYO 2860 to the sea ling ring. 

Tighten the screw (Fig. 6-65). This also tightens the 

sea ling ring. If the ring sticks in the circlip groove, 

carefully turn the too l backwards and forwards . 

5. Fill the space between the new sea li ng ring lips 

with multipu rpose g rease. Fit the sealing ring on 

to installa tion tool SYO 2863 with the he lp of the 

loose guide. Re move th e guide a nd fi t th e sea ling 

ring in the stee ring box, see Fig. 6-66. 

6. Fit the circlip and cove r. 

7. Re-fit the flange a ccording to the line-up marks. 

Assemble the othe r pa rts. 

Replacing the steering box 

REMOVING 

1. Jack up the front e nd. 

2. Drain the oil, see unde r "Draining the oil". 

3. Remove the lock nut for the pitman arm. Pull the 

pitman arm off with tool SYO 2849. Whe n fitting 

the puller, turn the wheels fully to the right, see 

Fig . 6-45. 

4. Disconnect the oil Ilines (5 and 6, Fig. 6-62) from 

the steering box after the cORnections have been 

c1eaned. Slacke n the c1amping bolt (4). 

5. Remove the attaching bolts (11) and pull the 

steering box forwards . 

FITTING 

1. Place the steering box in the centre position. A 

slight increase in resistance should then be felt 

and the position of the pitman arm shaft lands 

should be as in Fig. 6-60 and the line-up marks 

on the controi spindle and housing should coin 

cide. 
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2. Check to make sure that the steering wheel is 

pointing the front wheels straight forwards. 

3. Fit the steering box spind le in the f lange of the 

lower steering co lumn seetion. Fit and tighten the 

attaching bolts (11, Fig. 6-62). Tighten the clamping 

bolt (4). Connect the o il lines. The longer de livery 

line should run in a curve backwards, (see Fig. 

6-32) and shou ld be clamped. 

4. Point the front w hee ls stra ight f o rwa rds and f it 

the pitman arm. Tighten the nut to a torq ue of 

17.5-20 kgm (125-141 Ib.ft. ). 

5. Fill with oil and vent, see under the heading "Oil 

fi lliing and venting". 

Replacing the servo pump 

REMOVING 

1. Clean round the conneetions (5 and 6, Fig. 6-67). 

2. Disconneet the suetion li ne (5) and co ll ect the oi l 

running out. 

3. Disconneet the de livery line (6), and unscrew the 

tension ing bolt (1) and the attach ing bo lt (2). Pro

teet the nipp les and conneetions from d irt. 

4. Unscrew and remove the pump. 

FITTING 

1. Place the pump in position and conneet the oil 

lines with new seais. 

2. Fit the attaching bolts and other components, see 

Fig. 6-67. Tension the d rive belt so that it can be 

pressed in about 5 mm (3/16") in the middle. 

Tighten the bolts and the conneetions. 

3. Fin with oil and vent, see under "Oil filling and 

venting". 
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Fig. 6-67. Servo pump, fitted 

1. Tens ioni ng bo lt 4. Plu g for con tro i va lve 

2. Attach i ng bo lt 5. Suct ion li ne 

3. Servo pump 6. De li very li ne 

Replacing the oil fiher 
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103 16i 

When changing the oil, which is normally done only 

in connection with replacement of the servo steering 

components, the filter should also be replaced. This 

is accessibl e af ter the spring and re tainer in the o il 

conta iner have been li Hed off. Clean the contai ner 

before fi tt ing th e new fil te r. A lso rep lace i"he gasket 

in the outer cover. 
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SVD le01 SVD 2294 

@ 
SVD 2725 SVD 2730 

GROUP 70 

GENERAL 
TOOlS 

SVD 2722 SVD 2715 SVD 2726 SVD 2723 

SVD 2731 SVO 2732 SVD 2733 SV02734 

Fig. 7-1. Tools used for work on the rear axle suspension and hub 

SVO 1801 Standard handle 18x 2CO mm . 
SVO 2294 Puller for ball joint, steering rod. 
SVO 2715 Drift for removing and fitting grease cap . 
SVO 2722 Puller for inner ring, inner wheel bearing. 
SVO 2723 Drift for fitting outer ring, inner front wheel bearing 

and seal. 
SVO 2724 Drift for fitting outer ring, outer front wheel bearing, 

and removing outer ring, inner wheel bearing. 
SVO 2725 Drift for removing outer ring, outer front wheel 

bearing. 
SVO 2726 Puller for front wheel hub. 
SVO 2730 Drift for removing and fitting small bush, track bar 

and rear bush in support arm (+ SVO 2733). 
SVO 2731 Drift for removing and fitting large bush, track bar 

(+ SVO 2733) .. 
SVO 2732 Drift for removing and fitting front bush, support arm. 
SVO 2733 Counterhold for removing and fitting bush, support 

arm, support stay and track bar. 
SVO 2734 Drift for removing bush in support stay. 
SVO 2862 Press tool for replacing wheel bol t. 

SVO 2724 

SVD 2862 

VOLVO 
104284 
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GROUP 73 

SPRINGS 
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 wishbones. The lower wishbones are also 

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 movements of the wishbones. 

The upper ends of the rear springs (5, Fig. 7-5) are 

bolted to the rear side-members (8) and at the lower 

ends to the support arms (15) behind the rear axle. 

A more progressive suspension of the rear end is 

obta ined with the he lp of a hollow rubber sprin g (4) 

whi ch absorbs impacts and reinforces the sprin g 

un der load or in co nn ection with large spring move

ment. 

Fig. 7-2. Fro nt spring a nd shock absorber 

1. Spring 
2. Sh ock ab sorbe r 
3. Uppe r shock absorber alfa chmenl 
4. Rubber buffe rs 
5. Rub ber buffe rs 
6. Lower shock absorber attachm ent 
7. Atlachment for stab ilizer 
8. Stab ili zer 
9. Atta-:: hme nt (in frame) for stabilizer 
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REPAI R I NSTRUCTIONS 

FRONT SPRINGS 

REMOVING 

1. Remove the hub cap and loosen the wheel nuts a 

coup le of turns. 

2. Jack up the front end at the front jack attach

ments. Remove the whee l. 

3. Remove the shock absorber according to the 

instructions given in Group 76. 

4. Disconnect the steering rod from th e steering arm. 

Loosen the damp for the brake hoses. Remove 

the attachment (7, Fig. 7-2) for the stabi lizer. 

5. Place a jack under the lower wishbone. Loosen 

the nuts for the ba ll jo ints, knock with a hammer 

unt i l the ball joints loosen from the the spindie. 

Remove the nuts and lower th e jack sli ght ly. 

Remove the steering knuckle wi th the front whee l 

bra ke un it and place it on a sui tab le stand. 

6. Lower the jack f ully and re move the spring. 

FITTING 

1. Place th e rubber spacer and spring In posit ion. 

With the jack (p laced immediately under the 

spring) li f t up the lower wishbone and fit the 

steering knuckle. 

2. Tighten the ball joints at the steerin g knuckle. 

Firmly screw the stabilizer to the lower wishbone. 

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 attachment. 

4. Point the wheel s straight forwards (with the lower 

wishbone unioaded) and damp firmly the brake 

hoses to the screw of the stabilizer. 

5. Fit the wheel and wheel nuts. Lower the vehicle. 

Tighten the nuts. 

REAR SPRINGS 

REMOVING 

1. Remove the hub cap and loosen the wheel nuts 

a couple of turns. Jack up the vehide. Place 

blocks in front of the rear jack attachments 

according to Fig. 7-4. Remove the wheel. 

2. Jack up the rear axle with the jack so that the 

spring compresses. Loosen the upper and lower 

spring attachments. 

3. Remove the upper attachment (9, Fig. 7-5) for the 

shock absorber. Lower the jack carefully and 

remove the spring. 

FITTING 

1. Fit the upper screw and the washer inside the 

Fig. 7-3. Rear spr ing 
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spr in g as we il as the rubber spacer (11 ) and the 

washer (10) and then firm ly secure the spring to 

th e upper attachment. 

2. Raise th e jack and secure ly fix the spring to the 

lower attachment wi th the w asher (14) and the 

screw (1 3). 

3. Fit th e upper shock absorber sc rew, th e w heel 

and the wheel nuts. 

4. Lower th e vehid e and t ighten the whee l nuts. Fit 

the hub cap. 

Yöl)W 
Fig. 7-4 . Location of the b lock stand for jackin g up 

the ve hi cie rear end 
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Fig. 7-5. Rear axle suspension 

l. Bracket 11. Rubber spacer 
2. Support stay 12. Bracket 
3. Bracket 13. Screw iower spring atlachment 
4. Hollow rubber spring 14. Wash~r 
5. Rear spring 15. Support arm 
6. Bracket 16. Shock absorber 
7. Track bar 17. Lower shock absorber attachment 
8. Rear side-member 18 . Front support sta y attachment 
9. Upper shock absorber atlachment 19. Front bush , support arm 

10. Washer 
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GROUP 76 

SHOCK ABSORBERS 
AND STABILIZING DEVICES 

DESCR I PTION 

GENERAL 
The 164 is fiHed with hydrau li c, doub le-acting , tele

scopic type shock absorbers. They require no main 

tenance and cannot be dismantled. 

The front shock absorber upper attachment (Fig. 7-7) 

consists of a spind/:e (SJ, which with upper bushes (1 

and 6), washers (3 och 7) and a spacing sleeve are 

fixed into a housing in the' front axle member. 

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 attachment 
5. Piston 

The lower attachment (Fig. 7-8) consists of an e yelet 

provided with a rubber bush, which can not be dis

mantled and a piece of tubular piping, the flattened 

ends of which are screwed to the bottom side of the 

lower wishbone. 

The stabilizer (8, Fig . 7-2) which is attached to both 

the lower wis hbones (7) and to the frame (9), in

creases the stabi li ty of the vehicle. 

The rear shock absorber attachment (Fig. 7-9) con

sists of eyelets provided with rubber bushes (1 and 3) 

which can not 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 thro ugh two 

flexibly mounted support arms (1 S, Fig. 7-S). Forces 

acting long itudinal/y are taken up by two suppo rt 

stays (2) and the latera l forces are absorbed by a 

track bar (7). The support arms are fore- mounted in 

rubber bushes (19) . The s uppo rt stays and track bar 

are attached to the rear axle frame through the rubber 

bushes. 

SHO,CK ABSORBERS 

DESIGN 

The design of the shock absorbers is shown in Fig. 7-6. 

The outer cylinder (1) serves onlyas a protection 

against dust and dirt. The other two cylinders (2 and 

4) are concentrical/y arranged, one inside the other. 

The inner cylinder (2) is the actual working cylinder, 

the lower end of which is provided with a valve (6). 

Inside the inner cylinder there is a piston (S) in which 

holes are dril/ed, the passage of oil through these 

holes being controlled by valves. 

The piston is attached to a piston rod (3), the upper 

end of which forms an attachment to the body. At 

the opposite end of the shock absorber a similar 

screw attachment is fitted. The space between the 

cylinders (2 and 4) serves as a reservoir and is 

only partial/y fil/ed with fluid. The inner cylinder (2) 

is completely fil/ed with fluid on both sides of the 

piston (S). The cover (8) serves as a seal and guide 

for the piston rod (3). The ring (77) acts as abaffIe 

for the fluid . 
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FUNCTION 
When the shock absorber is compressed or extended 

thro ug h the suspens ion of the ve hicle, t he piston (5) 

is moved in th e inner cylinder (2) . Fluid the n f lows 

through the va lve-contro lle d ho les in the piston. The 

speed w ith which the piston moves is determ ined by 

the rate at w hich the f lui d passes thro ugh the ho les 

fro m o ne side of the piston to the other. Since the 

d rill ed ho les are ve ry narrow, th e flui d can on ly 

pass thro ug h s lowly, thus bra king the movement of 

th e p iston . Whe n the shock a bsorber is sudden ly 

compressed or extended, a further braki ng effect is 

caused by turbu lence in the fluid passing through 

the holes in the piston. This dampens any rolling 

tendency on the part of the vehicle and ensures 

smoothe r rid ing . 

When the shock abso rbe r is compressed or extended, 

the vo lu me on each side of the piston is not a lte red 

by the same amo unt since the piston rod occupies a 

certa in space. When the shock absorber is compres

sed, the refo re, some of the f luid passes o ut throug h 

the va lve (6) into t he reservo ir, and when the shock 

a bso rbe r is exte nded, flu id is aga in sucked into the 

cylin der (2) on the unders ide of the piston. 

REPAI R I NSTRU CTI ONS 

CHECKING THE 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 

shock absorbers are functioning on the whole by 

noting the damping effect when rocking the car up 

and down and the n releasing it. Testing can also be 

carried out by driving the vehicle over a bumpy sur

face. The removed absorber can be tested by tightly 

fixing the lower attachment in a position similar to 

that wnen fitted in the vehicle . If it is the n 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 shock absorber does not function satisfactorily 

in both directions, or if the fixed rubber bushes are 

damaged, the sh ock absorbers should be replaced. 

REPLACING FRONT SHOCK ABSORBERS 
l. Remove the upper nut (4, Fig . 7-7), the washer (3) 

and the rubber bush (6). 

2. Remove the two lower attaching screws (Fig . 7-8) 
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Fig . 7·7. Upper attachment, fron t shock absorber 

1. Rubbe r bush 5. Spi ndle 
2. Spacing sleeve 6. Rubber bush 
3. Washer 7. Washer 
4. Nu! 



Fig. 7·8. lower attachment , front shock absorber 
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on the unders ide of the lower wish bone, a nd take 

down the shock absorber. 

3. Fit the washer (7), the spacing sleeve (2) and the 

rubbe r bush (1). 

4. Pull a pa rt the sh ock a bso rber a nd the n fi t it. 

Fit a nd tighte n the lower screws. 

4 3 
Fig. 7-9. Attachments, rear shock absorber 

1. Bush 3. Bush 
2. Spacing sleeve 4. Washer 

5. Fit the upper rubber bush (6), the washer (3) and 

the nut. Tighten the nut unti l it makes firm contact 

wi th the spa cin g sleeve. 

REPLACING REAR SHOCK ABSORBERS 

l . Re move the hub cap. Slacken the wheel nuts a 

couple turn s. Jack up the rear e nd of the vehicle 

at the jack a tta chme nts. Place b locks in fro nt of 

the jack a tta chme nts acco rdin g to Fig. 7-4. Re move 

the whee l. Un screw an d re move the shock ab

sorber. 

2. Whe n f ittin g ma ke sure that the spacing sleeve 

in the support arm has not been removed (2, Fig . 

7-9) . Fit a nd tig hten the sh ock absorber. Fit the 

whee l and wheel nuts. Lower the veh icle. Put on 

the hub cap. 

REPLACING BUSHES 
FOR THE SUPPORT ARM 

l . Ra ise the ve hicle by p lacing b locks in fro nt of the 

rear jack attachments accord ing to Fig. 7-4. Do 

not remove the ja ck. 

2. Disconnect the shock a bsorber a t the lower 

attachment. Re move the lowe r screw of the spring 

and then lower the jack until the sp ring releases 

from the support arm . Move the spring back

wards so that it runs free from the support arm. 

Raise the jack until the rear axle is in alevei 

position . 

3. Remove the screw on the support arm at the rear 

axle bracket (3, Fig. 7-5). Remove the front screw 

and take off the support arm. 

4. Press out the front bush with tool SYO 2732. Coat 

the new bush with oil and press it in with the 

same tool according to Fig. 7-10. Make sure that 

the plane sides of the bush are at right an gles 

to the support arm shaft (Fig. 7-10). 

5. Press out the rear bush with tool SYO 2730 and 

tool SYO 2733. 

Press in the new bush with the same toois, using 

tool SYO 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, again raise 

the rear axle to the horizontal position and fit 

the lower screw for the spring. 

8. Fit and tighten the nuts for the support arm 

screws. Fit and tighten the screw for the lower 

shock absorber attachment. 

N. B. Check that the spacing sleeve and washers 

are placed correctly, see Fig. 7-9. Remove the 

blocks from under the vehicle and lower it. 
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Fig . 7-10. Removing (and fitting ) the front bush , support arm 

REPLACING BUSHES FOR THE TRACK BAR 
l. Raise the rear end of the vehicle by placing 

blocks in front of the rear shock a bsorber attach

ments according to Fig. 7-4. 

2. Remove me nuts at both brockets (6 and 12, Fig. 

7-S). Remove the track bar from the bracket 

mounted on the rear axle. Remove the screw at 

the bracket (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 

SYO 2730 using SYO 2733 as a counterhold. 

(Fig. 7-13). Pressing in the bushes can be done 

with the same tools only in this case SYO 2730 is 

reversed (Fig. 7-14). 

Fig. 7-11. Removing the small bush, tra ck bar 
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Fig. 7-12. Fitting the small bush , track bar 
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S. The large bushes are pressed out with SYO 2731, 

and SYO 2733 as a counterhold (Fig. 7-11). When 

pressing in the bushes, SYO 2731 is reversed 

(Fig . 7-12). 

6. Fit the bar with the screw to the frame bracket 

(12). 

7. Place the other end on the rear axle bracket (6) 

and fit both washer and nut. Screw on the frame 

bracket nut. 

8. Remove the blocks and lower the vehicle. 

Fig. i'-13. Removing the large bush, track bar 
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Fig. 7-14. Fitting the large bush, track bar 

REPLACING BUSHES FOR THE SUPPORT STAV 
The bushes of the support stay are pressed out with 

tool SYO 2734 a nd counterhold SYO 2733. They are 

suitably pressed in with a drift press directly on the 

bush and with tool SYO 2733 as a co unterhold (see 

Fig. 7-15). Before pressing in the rubber bush, coat 

it with oil so that it slides easily in position and is 

not damaged. 

When fitting 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-l6. 

Fig. 7-15. Fitting the bush, support stav. 

Fig. 7-16. Marking up the support stav bush 

VO LVO 
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GROUP 77 

WH EELS 
REPAI R I NSTRU CTIONS 

CHANGING WHEELS 
When fitting wheels, it is important that all grit and 

dirt and any surplus paint is cleaned off from the 

contact surfaces between wheel and hub. 

REPLACING THE WHEEL STUDS 
The whee l studs can be replaced without 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 SYO 2862, without the accessory 

Fig. 7-17. Removing the wheel stud 

Fig. 7-18. Fitting the wheel stud 
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components, 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 check

measured. If the hole diameter exceeds 16.27 mm 

(0.64"), the hub must be replaced. 

3. Insert a new, oversize wheel stud and press it 

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 comp letely. 

N. B. When replacing a wheel stud, always use a new, 

oversize stud. The oversize stud can be fitted without 

previously machining the hole. 

REPLACING AND ADJUSTING FRONT 
WHEEL BEARINGS 
1. Remove the hub cap and slacke n the wheel nuts 

slightly. 

2. Jack up the front end and place blocks under the 

lower wishbones. Unscrew the wheel nuts and lift 

off the wheel. 

3. Remove the front wheel brake according to the 

instructions given in Part 5 under "Removing the 

front wheel brake unit". 

4. Remove the grease cap with tool SYO 2715 (Fig. 

7-19. Remove the split pin and castle nut. Pull off 

Fig. 7-19. Removing the grease cap 
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Fig. 7-20. Removi ng the hub 

Fig. 7-21. Removing the inner bearing 
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Fig. 7-22. Removing the inner bearing ring 

A = SVO 1801 B = SVO 2724 
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the hub with pu ller SYO 2726 (see Fig. 7-20). Pull 

off the inner bearing from the stub axle with 

pu ller SYO 2722 (see Fig. 7-21 ) if the bearing 

re mains in place. 

5. Remove the bearing rings. Use drift SYO 2724 

(Fig . 7-22) for the inner bearing ring and drift 

SYO 2725 (Fig. 7-23) for th e outer bearing ring 

together with standard handle SYO 1801 . 

6. Clean the hub, brake disc and grease cap. 

7. Press in the new bearing rings. In addition to 

using sta ndard handle SYO 1801, use drift SYO 

2723 (Fig. 7-24) for the inner ring, and drift SYO 

2724 (Fig. 7-25) 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 

there is room for between the roller retainer and 

inner ring of the bearing. Also apply grease to 

the outer sides of the bearings and on the outer 

rings pressed into the 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 sea l with drift SYO 2723 and standard 

handle SYO 1801, see Fig. 7-26. 

The felt ring should be weil coated with, for 

example, light engine oil. 

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 tor-

A 

B 
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Fig. 7-23. Removing the outer bearing ring 

A = SVO 1801 B = SVO 2725 
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Fig. 7·24. Fitting the inner bearing ring 

A = SVO 1801 B = SVO 2723 

A 

B 
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Fig. 7·25. Fitting the outer bearing ring 

A = SVO 1801 B = SVO 2724 

SYO 1801 

SYO 2723 

Fig. 7·26. Fitting the seal 
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que of 7 kgm (50 Ib.ft.). Then slacken 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 slacken 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 SYO 2715. 

12. Fit the front wheel brake unit according to Part 5. 

13. Lift on the wheel af ter 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 can not 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 10-14 kgm (70-100 Ib.ft.). Fit the hub 

cap. 

VOLVO 
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Fig. 7·27. Lubrication of front bearing 
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SVO 2739 

TOOlS 

Q1 c 
SVO 2744 SVD 2893 SVD 2847 

SVO 2-891 

Fig. 8-1. Too ls for the body 

SVO 2739 Clamp for gas spring, luggage compar!ment lid 
SVO 2744 Press tool for gas spring, luggage compartment lid 
SVO 2891 Rule for measuring height of side-member 
SVO 2848 Arm for measuring height of side-member 
SVO 2893 Holder for fixing measuring rule 
SVO 2847 Holder for securing fix!ure SVO 2777 (2 are used} 

VOLVO 
104 286 

, I 
SVD 2848 

VOLVO 
104501 

Fig. 8-2. SVD 2777 Fixture for replacing side-members Fig. 8-3. SVD 2899 Fixture for fitting windshield 
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G~O.up 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 f loor, 

side sections, rear section, scuttle, roof section, front 

mudguards, doors, luggage compartment lid and 

bonnet. 

The floor and frame section (Fig. 8-4) consist of a 

front and rear Hoor plate, inner cantrial, front and 

rear cross-members, tunnel and scuttle. The floor 

plates are welded together at the rear seat support. 

The tunnel, which accomodates the propeller shaft, 

is spot-we lded to the f loor 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 ax le track bar. There 

is a flanged hole in the rear floor plate for mounting 

the fuel tank, the upper port of which forms part of 

the floor in the luggage compartment. 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 

Fip. 8-4. Floor section 
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Fig. 8·5. Body 

and has welded end pieces. Two front side members 

project from the front floor section. At the front they 

are joined together by means of a cross-member and 

at the rear they are connected to the front cross

member under the front seats. The front axle member 

and bumber support bars are attached to the side 

members. 

The side section consists of the front pillar, inter

mediate pillar, rear pilktr, inner and outer cantrails, 

roof former, windscreen pillar, rear wheel arch with 

wheel arch member, rear mudguard, back plate and 

joining plate. The inner cantrail is manufactured of 

galvanized sheet steel. 

The roof section (see Fig. 8-5 consists of a number 

of pressed steel plates. These roof plates form the 

upper part of the scuttle, the windscreen opening, the 

roof itself, the opening for the rear window and the 

front limit of the baggage compartment lid. 

The body is noise- and heat-insulated. The insulation 

consists of self-adhesive foam rubber material. 
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GROUP 82 

BONNET AND MUDGUARDS 
DESCRI PTION 

The bonnet consists of a n oute r and a n inne r plate 

which are bonded together w ith a dh es ive . The bonne t 

is hinged at the back on two hin ges. In the closed 

position it is secured by a lock fitte d on the f ront 

section . The leve r fo r the bonnet lock is o perated 

by means of a controi p laced underneath the dash

board inside the car. 

The f ro nt mudg ua rds, front section a nd bonnet make 

up the fro nt e nd. The front mudguards a re pressed 

in o ne piece a nd bolted to the whee l arch plates. The 

fro nt sectio n fo rms the fro nt pa rt of the f ront e nd a s 

we il as the a ir duct to the radi a to r. 

REPAI R I NSTRUCTIONS 

FRONrr MUDGUARDS 
The fro nt mudg ua rd is re moved a fte r the plastic cover 

over the headlig hts a nd the he adlight itself have been 

re moved (see Part 3). This is don e by unscrewing the 

foHowing bolts : the bolts joining the mudguard and 

f ront plate, the bolts on the wheel a rch, and the bolts 

linking the mudguard rear edge and the brackets on 

t,he body. The bolts on the rear ed ge of the mud

gua rd are accessible when the front door is opened. 

FRONT S,ECTIO'N 
The front section is attached to the front mudguards, 

wheel arch plates and the front cross-member. 

When removing, first take of 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 bonnet lock, 

the bolts between the front plate and mudguard, 

wheel arch and front cross-member. 

BONNET ,AJ Ni D BONNET LOCK 
The bonnet is attached in each hinge by means of 

bolt,s. It is removed by unscrewingl, the bolts be

tween the hing!es and bonneT. The hiniges are 

attached to the body with three bolts ea ch of w hich 

are accessible for removal unde r the mudgua rd. All 
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the holes in the hinges a re ova l in orde r to permit 

bonnet a djustment. 

The bonnet lock (Fig. 8-6) is adjustable longitudinally 

since the holes in the front section are oval. The 

locking pin is adjustable longitudinally since the holes 

in the a ttaching 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 bonnet contact at the corners when closed can 

be adjusted by screwing the rubber stops at the 

bonnet corners out, or in. 

Fig. 8-6. Bonnet lock 



GROUP 83 

DOORS AND LUGGAGE COMPARTMENT LID 
DESCRI PTION 

The doors are built up of an inner and an outer plate 

which are Hanged and spot-welded together. The 

hinges are fitted to the innerplate. The doors are 

adjustable both logitudinaily, vertically and laterally. 

The doors have bonded cord strips at the windows. 

The door locks are screwed to the doors. 

The press button of the outer door handle operates 

a lever which in turn lifts a locking pin. The door 

opener inside the car is fitted in the inner door plate 

with screws. The hand le transmits the movement to a 

lever which lifts the locking pin by means of link 

rods in the lock. On the front doors the lock mecha

nism is fitted in a cylinder under the door hand le. 

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 luggage compartment lid is built up of an outer 

and inner plate bonded together with adhesive. The 

catch for the locking device is fitted on the rear edge 

of the luggage compartment lid and the hinges are 

fitted on the front edge of the lid. The hinges are bolted 

to the body. The luggage compartment lid is counter

balanced by means of a gas spring and can be set in 

any desired position when opening. The locking de

vice is fitted on the body below the lid and is of the 

turning type. 

REPAI R IN STRUCTI O NS 

DOORS 

Removing and fitting door stops 

Remove the door panel in accordance with the 

instructions under "Removing inner handles and up

holster/'. Then unscrew the screw between the door 

stop and post, and remove the rubber sealing (see 

Fig. 8-7). After this remove 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. 

Fitting is in the reverse order. 

Fig.8·7. Door stop 
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Removing and fitting front doors 

Remove the door stop in accordance with the in 

structions under "Removing and fiUings 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 (Fig. 8-8) . 

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 fitted in the reverse order 

Concerning fitting the door stop, see under "Remov

ing and fitting door stops". 

Since the holes in the hinges and in the attachment 

between the door hand hinges are oval, the door can 

be adjusted laterally. The door can be adjust vertic

ally and sideways in the attachment between the 

hinges and door pil:lar. This is possible since the 

holes in the door pillar are larger than the diameter 

of the bolts. 

Removing and fitting rear doors 

See the corresponding section above and Fig. 8-9. 
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Fig . 8-8. Front door 

l. Support roller for door window 
2. Screw for outer hand le 
3. Bolts for door frame 

Fig. 8-9. Rear door 



Fig. 8-10. Re moving winding ha ndle 

Removing inner handles and upholstery 

l. Remove the arm rest in the front door by unscrew

ing the screw at the rear edge. Then push the 

arm rest forwards so that the hook at the front 

edge disengages and the armrest can be removed. 

The armrest in the rear door is removed by un

screwing the two screws. 

2. Remove the window winding handle by pressing 

in the washer towards the door upholstery and 

the towards the handle in the same direction as 

the handle as shown in Fig . 8-10. This releases the 

spring clip and the winding handle can be taken 

off. 

When fitting, make sure that the spring clip is 

fitted so that its open end faces towards the wind

ing handle as shown in Fig. 8-10. 

3. Remove the door upholstery by inserting a screw

driver or similar under the upholstery edge and 

carefully prising outwards so that the upholstery 

comes away. 

Latch plates 

The latch 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 control/ed 

by closing the door with the press button of the 

outer handle pressed in, when the door latch should 

slide correctly into the latch plate. The latch plate 

should have an inward inclination of 1.5 for the 

front doors and 2.5 0 for the rear do~rs, see Fig. 8-11. 

Fig.8-11. Latch plate 

A. Front doo r 1.5 0 

Rear do o r 2.5 0 

R:emoving front door lock 

l . Carry out operations 1- 3 under "Removing inner 

handles and upholstery". 

2. Remove the lock cylinder by uns::rewing it attach

ing screw which is fitted in the rear edge of the 

door. 

3. Remove the locking for the pul/ 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 rail 

on the edge of the door. 

7. Unscrew the three screws for the door lock. These 

screws are placed on the rear edge of the door. 

8. The lock can then be removed by carefully pris

ing the rear winder rail forwards. 

Removi ng rear door lock 

l. Carry out operations 1- 3 uilder "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 hand le pull' rod. 

5. Wind down the window so that its lower edge 

comes level with the upper edge of the door 

lock. 

6. Remove the weather strip for the door frame. 

7. Uns::rew the attaching screws for the door frame 

and lift it off. 

8 :7 



8. Unscrew the attaching screws for the door lock 

and remove the lock from the door. The attaching 

screws for the lock are p laced on the rear edge 

of the door. 

Removing lock handles 

When removing the lock handles, the door panel must 

be removed (see under "Removing inner handles and 

upholstery"). In order to remove the inner door 

opener, it is first necessary to remove the clip for the 

push rod of the lock. The return spring is then taken 

off. Af ter the screws holding the inner door opener 

have been removed, the door apener is pulled down

wards at the same time as the handle is jerked loose 

from the lever. 

The outer hand le is removed by first taking off the 

clip for the pull rod of the lock. The two screws for 

Fig.8-12. Front door lock 

1. Outer handle 
2. Pull rod for inner lock knob 
3. Lever 
4. Lever 
5. Lever 
6. Pull rod for ouler handle 
7. Locking device 
8. Inner door opener 
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the handle are then unscrewed, the front one of 

which is placed inside the door and the rear one on 

the edge of the door. 

Fitting and adiusting front door lock handle 

When fitting the inner door opener this is adjusted 

as follows: 

Fit the inner door opener without tightening the 

screws. Attach the lin k arm to the lock and fit the 

spring. By the fact that this spring is fitted, the inner 

door opener is in its correct position so that the 

screws can now be tightened, see Fig. 8-12. 

When fitting the outer door handle, this is adjusted 

as follows; 

Fil' the handle with the I.ink arm on it. Then adjust the 

link arm so that the loop falls easily on the pin on 

the lock lever, see Fig. 8-12. 



FiHing and adiusting rear door lock handle 

When fitting the inner door opener, this is ad justed 

as follows: 

Fi t the inner door opener without tightening the 

screws. Attach the link arm to the lock and fit the 

spring. By moving the inner door opener forwards 

to its front stop and the tightening the screws it will 

come into the correct position, see Fig. 8-13. 

When fining the outer door handle, adjust as follows : 

Fit the hand le with the link arm on it. Then adjust 

the link arm so that the lower part of the loop has 

a clearance of 1 ±1 mm (O.04±O.04") on the pin 

see Fig. 8-13, after which the link arm can be fitted. 

N.B. The clearance between the link arm loop and 

pin must never be le ss than this amount. 

Removing front 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 attachement of the front guide rail and 

remove the braeket. 

4. Remove the sealing strip which runs round the 

door frame. 

Fig. 8-13. Rear door lock 

l. Oufer hand le 
2. Pull rod for oufer handle 
3. Lever 
4. Lever 
5. Pull rod for lock knob 
6. Inner door opener 

5. Remove the two attaching screws on the rear 

edge 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 

not necessary to ca rry out point 3 when removing 

the rear door frame. 

Removing front door winding window 

l . Carry out operations 1-5 under "Removing front 

door frame". 

2. Remove the guide ro ller for the window. The 

quide roller is placed at the upper edge of the 

door as shown in Fig. 8-8. 
3. Remove the ~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. 

N.B. Take care that the window does not fall 

down in the door. Even if the window is placed 

carelessly at the bottom of the door the slide 

rail can damage the outer plate. 

4. Withdraw the window from the pins in the 

window winder, af ter which the window can be 

lifted straight up. 
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Removing rear door winding window 

See the corre.spond ing section above. 

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 pl'ate. 

3. Af ter the rubber strip round the ventilation window 

has been removed from the groove all round, 

the window with strip can be taken off, see 

Fig . 8-14. 

Removing front door window winder 

1. Wind down the window so that it comes near the 

bottom position . 

2. Re move the door panel in accordance with the 

instructions under "Removing inner handles and 

upholstery" . 

Fig. 8-14. Door frame 
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3. Remove the attaching screws between the front 

guide ro il and brocket between the door and 

brocket. Re move the braeket. 

4. Re move the locking springs and washers for the 

lifting arm. Begin by removing the spring in the 

door slide. The springs are removed by pressing 

them right in and then releasing them, after which 

they can be taken off. 

N.B. Take care that the window does not fall 

down into the door. Even if the window is p laced 

care less ly at the bottom of the door, the sli de roil 

can damage the outer plate. 

5. Move up the winding window to the top position. 

Lock the window by pfacing a screwdriver under 

the slide roil in the upper rear clip hole for the 

door upholstery. 

6. Remove the attaching screws for the window 

winder, see Fig. 8-8, and remove it from the door, 

see Fig. 8-15. 

Removing rear door winder 

Proceed in the same way as des::ribed above. How

evert point 3 does not need to be carried out when 

removing the rear door window winder. 

Fig.8-15. Winding mechanism 



SYO 2739 

Fig . 8-16. Tools for gas spring 

LUGGAGE COMPARTMENT UD 
The luggage compartment lid is mounted on two 

hinges, both of which are attached by means of two 

bolts to the inner plate of the lid and with three bolts 

to the pillar under the rear window. 

The luggage compartment lid is counter-balanced by 

means of gas springs. 

The luggage compartment lid is removed by un

screwing the two bolts on each hinge and lifting it 

off. 

When replacing the gas springs, the lid is first opened 

fully. It is then lowered slightly and clamp SYO 2739 

applied and the lid opened fully again, after which 

the gas spring can be removed. When fitting a new 

gas spring, press tool SYO 2744 is used as shown in 

Fig. 8-16 in orde r to enable clamp SYO 2739 to be 

fitted. Fitting is done in the reverse order. 

When removing the hinges, first remove the gas 

springs as described above. The lid is then removed 

Fig. 8-17. Lock for luggage compartment lid 

1. Lock ca lch , filled in lid 
2. Lock mecha ni sm, filled in rea r secl ion 
3. Lock kno b, fil led in rear sec1 ion 
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from the hinges and after this the hinges from the 

body. 

The holes in the part of the hinges which fits on the 

luggage compartment lid are oval in orde r to permit 

longitudinal adjustment. For vertical adjustment the 

holes in the part of the hinges which fits in the body 

are oval. 

The locking device (Fig. 8-17) 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. 

To remove the lock, unscrew th~ two bolts under the 

upper edge of the rear section, after which the lock 

can be taken off. The I,ock is adjustable longitudin

ally since the bolt holes are oval. 

The lock knob is removed by unscrewing the large 

slotted nut inside the luggage compartment. The lock 

knob can then be pulled out backwards. 
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GROUP 84 

SEALING STRIPS, 
TRIM MOULDINGS AN D GLASS 

REPAI R I NSTRUCTIONS 

SEALI NG SiRI PS 
The sea ling strips are secured by means of spot

welded fastenil'lg rails. 
The sea ling strip is removed by pulling it outwards, 

when the ridge of the strip releases from the rai!. 

When fitting the sea ling strip, one of the ridges is 

placed in position in the rail, the other ridge is then 

pressed down into the rail with the help of a wooden 

putt Y knife. This is moved along the rail as shown in 

Fig.8-18. 

Fig.8-18. Fitting the sealing strip 
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TRIM MOULDINGS 

Waist mouldings 
The waist mouldings are attached with plastic clips. 

The mouldings are removed with the help of a 

wooden putt Y knife with which they are carefully 

levered off. The clips ca n be removed by carefully 

pul,ling them off with pliers. 
When fitting, 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 the 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. 8-19. 

Then prise the moulding loose. 

Fig. 8-19. Removing the trim moulding 

l 
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FiHing 

Fit the windshie ld mou lding by pressing it in between 

the body f rame and the cl ips. To ensure that the 

moulding coincides with the corner joints, fitting 

should be done in the following order. First, fit the 

lower moulding with a corner joint on. Then fit a side 

moulding also with a corner on . Finally, fit the remain 

ing moulding together with corners and on to the 

body frame. 

Removing the trim 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 prising 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. 8-20. Lever off the moulding 

carefully while releasing the rubber strip with the 

other putt Y knife. 

Fig. 8-20. Removing the trim moulding 
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Fitting the trim moulding for rear window 

Moisten a 4.0 mm (5/32/1) leather cord in soap solu

tion or paraffin and place it in the groove of the 

rubber strip for the trim moulding. 

Place one half of the trim moulding in position and 

hold it there while puHing the leather cord out up

wards over the moulding so that it is pressed against 

the rubber strip as shown in Fig. 8-21. Push over the 

joining pieces and re peat the proced ure with th e 

other ha lf of th e moulding. Adjust the position of th e 

joining pieces over the joints. 

Fig. 8-21. Fitting the trim moulding 

WINDSHIELD 

Removing the windshield 

l. Place protective covering over the bonnet and front 

seats. 

2. Remove the windshield wipers arms. 

3. Remove the externai trim moulding. See "Removing 

windshield moulding". 

4. Unscrew the inner covering strips and rearview 

mirror. 

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. 8-22. 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. Clean the body (also the windshield if it is to be 

refitted) of any tape. 

7. Remove any defective clips. 

8: 13 
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Fig. 8·22. Removing the windshield 

FiHing the windshield 
1. Inject sea ling agent into the holes where the new 

clips are to be fitted. Use pump No. 2101 63. 

2. Fit new clips. 

3. Clean weil the surfaces where the tape is to lie on 

the body and windsh ield. Use ethyl or methyl 

acetate for the cleaning. Be careful not to touch 

the deaned 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 edge 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. Fit 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. Fit 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· 
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mediately before the windshield is installed. Be 

careful not to dirty or touch the adhesive surface 

oF the tape. 

8. Use a g llass lifter for fitting the windshield. Two 

men are required to fit the w indshield. It must be 

carefully fitted in the open ing befo re being p laced 

aga inst the tape. Once the w indshield has been 

p laced in position, then adjusting possibilities are 

very sma ll. The w indshie ld must not lie aga inst 

any cli p. 

9. Fi t the fi xture SYO 2899 and press the win dshield 

f i rm ly in position. Wh en th e outer plane of th e 

w indshield lies l ± 1.5 mm (O.04±O.06" ) from the 

o uter edge of th e body, then the w indshield is in 

the correct position. Let the fixture re ma in about 

45 seconds. 

10. If the butyl tape is sq ueezed outs ide the edge oF 

the w indshield on its ins ide, cut it off w ith a 

warm knife. 

Note : If any pa rt of th e pa inted edge on w hich 

the butyl· tape is f itted is seen through th e w ind

shield f rom the ou ts ide of the vehicle, apply 

sea ling agent 686275 to these points. This is only 

required for light-colored vehicles 

11. Fit the outer trim moulding, see "Fitting the 

windshield moulding". 

12. Fit the inner cover strips and rearview mirror. 

13. Fit the windshield wiper arms. 

REAR WINDOW 

~emoving the rea·r window 
l. Remove the trim mouldings as described in opera-

tions 1-3 under "Removing rear 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 dried on, first carefully scrape off 

the sealing compound and then wash clean with 



naphtha. Check that the sheet metal ed ge is not 

deformed. If the sea ling compound has not dried 

on, clean the rubber strip with naphtha, otherwise 

replace it. 

Fitting the rear window 

l . Moisten the outer edge of the windscreen and f lt 

the rubber strip starting at one of the corners. 

Ad just the strip so that it lies correctly all round. 

2. Fit a cord (preferab fy of tery lene) of a suitab le 

size in the g roove of the rubber stri p for the 

sheet meta l edge, beg inni ng at the top center as 

shown in Fig. 8-23. 

j; 
'I 

Fig. 8-23. Placing cord in rubber strip 

VOLVO 
24817 

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 that 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. 8-24. It may 

sometimes be necessary to adjust th e position of 

the rear window with the palm of the hand. If the 

Fig. 8-24. Fitting the rear window 
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cord is difficult to pul l out, this may damage the 

strip, in wh ich case the rear w indow shou lrd be 

stuck from inside or outside with the pa lm of the 

hand if the rubber strip does not "creep" over the 

edge of the sheet metal properly. 

4. Check that th e rubber strip sea ls we il a ll round. 

If necessary ad just the posit ion of the rear w indow 

both vertica lly and latera lly by striking w ith the 

palm of the hand. 

5. Seal the jo ints between the rubber stri p and rear 

window and rubber stri p and sheet meta l w ith 

sea ling compound using a gun w ith a flat nylon 

nozzl e. Make sure that the seal1ing compound fills 

the joint weil. Scrape off surplus sealing compound 

and wa sh the rear w indow and sheet metal w ith 

naphtha. Clean the rear window and sheet metal 

a round it with polish. 

6. Fit th e trim mouldings as previously described. 

7. Fit the cables for th e electri cally heated rear 

w indow. 

REAR QUARTER WINDOWS 

See the correspon ding section under rea r window. 
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GROUP 8S 

U PHOLSTERY, I NTERNAL 
EQUIPMENT AND HEATING SYSTEM 

DESCRI PT ION 

INTERIOR FIlTINGrS AND UPHOLSifERY 

Front seats 
The front seats (Fig. 8-25) are built up on a tubular 

frame. The stuffing consists of foam plastic covered 

with c1oth. The seat 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 

holes. 80th seats are inclined to the desired angle by 

means of a screw at the front end. The backrest in

c1ination IS variably adjustable by pulling up the lever 

on the inclining mechanism, whereby the backrest is 

tiHed forwards by means of springs or tilted rearwards 

by leaning backwards in the seat. The front seafs are 

provided with an adjustable lumbar support, the ten

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 seat frame by means of 

press studs. 

Fig. 8-25. Front seat 
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Rear sea t 

The rear seat and backrest are built up on the same 

principle as the front seats, although in this ca se the 

seat has a wooden frame. 

Door upholstery 

The door upholstery consists of wood-fibre sheeting 

lined with non-woven padding and covered with up

holstery material. It is secured to the door by means 

of clips. The armrests are made of moulded plastic 

and are screwed to the inner plate of the door. 

Headlining 

The headlining consists of plastic fabric stretched on 

roof ribs and secured in retainers fitted on the upper 

limit of the body sides. 

Covering for bulkhead and floor 

The sides of the bulkhead are Irined with millboard. 

The bulkhead is covered with self-adhesive insulating 

material. The f100r is covered with carpets. 

HEATING SYSrrEM 
The heating system is a combined warm air and fresh 

air system. The incoming air is forced, by a fan, 

through the cellular system of the heater unit and 

out into the car. The fresh air can be heated and 

directed to the required area of the car by means of 

the various controis. 

(Fresh air can also enter into the vehicle through the 

fresh air intakes in the cowl sides.) 

In order to obtain good compartment ventilation, there 

are an vents located in the body at the base of the 

rear windows. The air vents have a total area of 

50 cm2 (7.8 sq.in.), see Fig. 8-27. 

The temperature of the heated air is regulated with 

the aid of a heat controi valve. The heat controi val,ve 

is intended to keep the temperature of the heated 

air at a pre-determined and constant temperature. 

This is achieved by means of the thermostat which is 

incorporated in the controi valve. The temperature 
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Fig. 8·26. 

l. Fresh ai r i ntake 
2. ear heater 
3. Windshield defroster 

controi regulates the supply of heated coolant to the 

cell system. The heater controi valve is connected in 

series with the cell system so that al/ coolant which 

passes through the cell system also passes through 

the controi valve. The heated coolant warms up the 

air which is fed through the heater unit by the heater 

fan or the slipstream. If the coolant temperature in

creases, the sensitive body of the thermostat expands 

1--------\-' 

2-----f/ 

Fig. 8·27 Air vents 
l . Reor window 
2. Inner panel 
3. Non·return valve 

Heater system 

4. Air ducting to rear seat area 
5. Electrically heated rear window 
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thus acting on the valve in the controi system and 

resulting in a lesse r flow of coolant. This means that 

the temperature of air flowing through the unit wil/ 

be lower and the sensitive body will be again 

effected. The result wiU be an increased flow of 

coolant. This cycle is repeated continuosly so that a 

stable air temperature is achieved. 

The electrically heated rear window is included in the 

heating system of the ear. The degree of heat is con

trol/ed by a switch on the dashboard with which one 

of two output ranges can be chosen. The one range 

has a max. output of 150 watts and the other that of 

40 watts. The controi switch is connected via a controi 

relay (see wiring diagram) which cuts off the supply 

of current when the ignition is switched off. This 

safeguards the battery from discharging when the 

engine is not turned over. See Group 84 concerning re

placing rear window. 

Fig. 8·28. Wiring diagram for electrically heated rear window 
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REPAIR INSTRUCTIONS 

SEATS 

Removing the fro.nt seats 
Unfasten the press-studs which hold the seat cush ion 

to the frame and remove the seat cush ion. Unscrew 

the four attaching screws for the slide ra il s. Lift off 

the seat. 

Ad justing the front seat 

l . The inclination of the seat is adjusted with the 

eyebo lif at the front ed ge of the seat. SIaeken 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 braeket. 

REPLACING THE HEADLlNING 
l. Remove the interior light, sun visors, and rear 

view mirror. 

2. Pu ll down the edge of the head lining with finger 

and thumb on one side as shown in Fig. 8-29 so 

that the plastic edge ca n be released from its 

fastening in the rail. 

3. Then pull down the headlining all round. 

4. Take down the stretchers beginning from the back 

by bending them down in the middle and releas

ing them from the edge of the roof as shown in 

Fig. 8-30 N.B. Be careful when removing and 

fitting the stretchers. Careiess handl1ing can cause 

the ends to damage the roof plate. 

5. Fit the stretchers in the new headlining. Make sure 

that they are provided with rubber caps at the 

ends as shown in Fig. 8-31. 
6. Fit the headlining by first inserting the stretchers 

beginning with the front one. 

Fig . 8-29. Removing the head lining 
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Fig . 8-30. Removing the roof strefchers 

7. Strech the headlining forwards and tuck In the 

plastic strip at the front edge. 

8. Then stretch the headlining backwards by pulling 

both ends of a stretcher at the some time. Begin 

at the front and pu ll on each stretcher working 

backwards, after wh ich the rear plastic strip ca n 

be tueked into its groove. 

9. Now pullover the headlining towards one side 

and tuck in the plastic strip. Then stretch the head

lining over towards the other side and tuck in 

the plastic strip. 

10. Fit the interior light, sun visors and rearview 

mirror. 

11. Any folds in the fabric can be removed by pulling 

the headlining in the necessary direction. The 

headlining then moves in the attaching rails. 

INSTRUM,ENT PANiEL 

Removing the instrument panel 

The instrument panel is attached to the body with 

screws. These are accessible partly from above at the 

edge of the windscreen and partly from underneath 

at both sides of the panel. 

Fig. 8-31. Headlining 

VOLVO 
101 848 



HEATING SYSTEM 

Removing the heater unit 
Drain off th e coo lant and disconnect the negative 

battery lead. Rem ove the hoses to the co ntro i va lve. 

Re move the pane l, below the dashboard, by loosening 

the two fixing screws, one on the left cowl side and 

one beside the glove compartment. Pull, the upper 

section of the panel rearwards so that it loosens from 

the clips in the dashboard and free the panel from 

the bonnet release controI. Remove the mat on the 

transmission tunnel. Loosen and remove the defros

ter hoses and controi wires and remove the switch 

for the fan and disconnect the cab les to the fan 

motor. 

Remove the two screws which hold the fusebox to the 

heater. Remove the contro i va lve and loosen th e 

upper hose to the heater unit. Care must be taken 

with the controi valve and the copper tube between 

th e valve and the heater. Plug the outlets on the 

heater so that the remaining coo l/ant does not run 

into the ea r on removal. Loosen the ground cab les 

from the right-hand braeket. Loosen and remove the 

four screws which hold th e heater unit to the braekets 

and loosen the draining hose. Lift out the heater unit 

and controi valve carefu lly. 

Fig. 8-32. Heater unit, dismantled 

l . Heat controi valve 
2. Heater casing 
3. Cell system 
4. Fan casing 
5. Fan 

6. Spring clips 
7. Heater casing 
8. Rubber bush i ng 
9. Sens itive bod y for 

heat controi valve 

Fig. 8-33. Removing spring clips 

Dismantling the heater unit 
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Remove the four rubber bushes on the sides of the 

heater unit. Mark the fan cas ing to facil itate reas

semb ly. Remove the spring clips whicb hold the 

heater, Fig. 8-33 and separate the two ha lves. This 

exposes both the ce ll system with sensitive body for 

controi valve and the fan motor. 

Replacing the fan motor 

Remove the heater unit and dismantie it as described 

above. Mark the mounting plate in relation to the fan 

casing. Loosen the mounting plate with fan motor 

from the fan casing by straightening the tabs as 

shown in Fig. 8-34. 

Remove the screws which hold the fan motor to the 

mounting plate. Exchange the fan motor and replace 

the screws which hold it to the mounting plate. Re

place the mounting plate on the fan casing. 

Reassemble the heater unit and mount it in the ve 

hicle in accordance with the following description. 

Fig. 8-34. Dismantling the mounting plate 
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Fig. 8-35. Fan motor 

Assembling the heater unit 
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Scrape off the previous sealing agent and replace it 

with a suitably soft sealing agent. Replace the cell 

system with sensitive body and reassemble the casing 

halves. Replace the spring clips and the rubber bush

ings. 

Fitting the heater unit 

Place tf,e heater unit in position and connect the 

draining hose. Fit the four screws which hold the 

heater to the brockets. Connect the ground cables to 

the right-hand brocket. Fit the controi valve and the 

upper hose to the heater. Fit the fusebox to the 

heater. Connect the cables from the fan motor to the 

switch and mount the switch in the dashboard. Fit the 

controi wires to the shutters and controi valve. Fit 

the defroster hoses and replace the mat on the trans

mission tunnel. Fasten the panel in position below the 
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dashboard. Fit the hoses to the controi valve. Con

ned the ground battery eable and refil the eoolant 

system. 

Removing the heater unit controJs 

The controls are of unitory design as shown in Fig . 

8-36. The unit is fixed to the dashboard with three 

nuts. For removal, first loosen the panel below the 

dashboard. Next loosen the wires on the heater unit 

and controi valve. Removal of the controi lighting 

lamps is earried out by pulling them straight out from 

the holders. Remove the three nuts and take out the 

controi unit. 

Fig. 8-36. Heater unit controls 

1. Heat controi valve 4. Heat control, floor 
2. Heater controi 5. Hoses to defroster nozzles 
3. Defroster controi 



BUMPERS 
The bumpers are made of aluminium in one piece. 

They are faced with a hard-rubber strip which is fitted 

in the bumper roil by meons of screws. The bumpers 

are mounted on four support bars, the front ones 

of which are attached to the front side members 

and the rear ones fitted directly in the body. 

Removing and fiHing 

The front bumber is removed by unscrewing the bolts 

inside the bumper. The support bars are removed at 

the front frame members. 

The rear bumper is removed by unscrewing the bolts 

between the support bars and body. The support 

bars can then be removed from the bumper by un

screwing the bolts inside the bumper. 

Fitting is done in the reverse order. 
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