FOREWORD

This Manual contains servicing instructions for
the Volvo 1800 E, 1971 models.

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 figure shows the number of the
part concerned while the second one shows the
number of the page or figure illustration in that
particular part, for example, under the heading
“Electrical system”; 3—1, 3—2, etc. A con-
venient 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
Description
Repair Instructions

The specifications can be found in Part 0, Gene-
ral. The instructions given in this book generally
assume that special tools are used and are
based on experience gained from method stu-
dies.

Similar results may be obtained with other work-
ing methods, but we are convinced that by fol-
lowing the instructions given in this Manual
you will always achieve the best results in the
shortest possible time.

AB VOLVO
Goteborg - Sweden

Electrical system and instruments

Power transmission, rear axle

Brakes

Front end and steering gear

Frame, suspension, wheels
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ber for final drive.
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GROUP 03

SPECIFICATIONS

MEASUREMENTS AND WEIGHTS

Length ... i e 4350 mm (171.25")
Width ... 1700 mm (67.0”)
Height ... .. e 1280 mm (50.4”)
Wheelbase ......... .. ... .. . . 2450 mm (96.5”)
Track, front .. ... ... ... 1310 mm (51.6”)
=T 1310 mm (51.6”)
ClearancCe ..ot 155 mm (6”)
Turning circle ......... . i 9 m (30 ft.)
Curbweight ... ... ... . 1170 kg (2580 Ib.)

LUBRICATION

ENGINE
Lubricant, type ........... ... Engine oil
grade ... e Service MS
viscosity, all yearround ...................... Multigrade oil SAE 10 W-30
at continuous temp. below
—20°C (—4°F) ... Multigrade oil SAE 5 W-20
or
viscosity below —10°C (14°F) ................ SAE 10 W
between —10 and +30°C (14 and 86°F) SAE 20/20 W
above +30°C (86°F) ................ SAE 30
Oil change quantity, without oil filter .................... 3.25 litres (5.72 Imp. pints =6.86 US pints)
with oil filter ...................... 3.75 litres (6.60 Imp. pints =7.91 US pints)

GEARBOX WITH OVERDRIVE

Lubricant, type ......... . Engine oil
grade . ... Service MS
viscosity, all yearround ...................... SAE 30
alternative ............. ... ... ... Multigrade oil SAE 20 W-40
Oil change quantity, gearbox and overdrive .............. 1.6 litres (2.81 Imp. pints =3.38 US pints)

AUTOMATIC TRANSMISSION

Lubricant ........ ... Automatic Transmission Fluid, Type F
Oil capacCity ..........coiiiiii i 6.3 litres (11.09 Imp. -pints =13.29 US pints)

FINAL DRIVE

Lubricant, type, without differential lock .................. Oil acc. to MIL-L-2105 B
with differential lock .................... Qil acc. to MIL-L-2105 B provided with
additive for differential lock
viscosity, above —10°C (14°F) ........... SAE 90
below —10°C (14°F) .......... . SAE 80
Oil change quantity ............ ... ... ... 1.3 litres (2.28 Imp. pints =2.74 US pints)

STEERING BOX

Lubricant, type ............ ... Hypoid oil
viscosity, allyearround ...................... SAE 80
oil capacity .........oiiiiiii i 0.25 litre (0.44 Imp. pint=0.53 US pint)
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ENGINE

GENERAL
Type designation ........ ... .. ...l B 20 E
Qoutput, h.p. at rrppm. (SAE) ......... ... ... .. ... e 130/6000
(DIN) .. 120/6000

Max. torque, kpm. (Ib.ft) atrpp.m. (SAE) .................. 18.0 (130)/3500

(DIN) ..o 17.0 (123)/3500
Compression pressure (hot engine) with starter motor at
250300 I\ .M. oot e 12—14 kp/cm? (170—200 p.s.i.)
Compression ratio ............oiiiiiiiiniiiia 10.5:1
Number of cylinders ....... ... ... i 4
BOre .. 88.92 mm (3.5008")
StrOKE ..ot 80 mm (3.15”)

1.99 litres

Weight incl. electrical equipment ........................ approx. 155 kg (341 Ib.)

CYLINDER BLOCK

Material ... ... . . Special alloy cast iron
Bore, standard ........ ... ... 88.92 mm (3.501”)
oversizze 0.030” . ... ... 89.68 mm (3.531”)
PISTONS
Material ... ... Light alloy
Weight ..o e e 507+5 grammes (18-£0.18 oz.)
Permissible weight deviation between pistons in same engine 10 grammes (0.35 o0z.)
Heigt, total . ... . e 71 mm (2.79”)
Height from piston pin centre to piston crown ............ 46 mm (1.817)
Piston clearance .......... ... ... il 0.04—0.06 mm (0.0016”—0.0024")

PISTON RINGS

Piston ring gap, measured in ring opening ............... 0.40—0.55 mm (0.015—0.022")
Oversize on piston rings ..........cooiiiiinniiin. 0.030”

Compression rings
Upper ring chromed.

Number on each piston ...................... e 2
HEIGRE -+« v v e e e e e e e e e e e 1.98 mm (0.078")
Piston ring clearance in groove ........................ 0.045—0.072 mm (0.0017—0.0028")

Oil scraper rings

Number on each piston .......... ... ... ... ... ...... 1
Height . ... 4,74 mm (0.186")
Scraper ring clearance in groove ....................... 0.045—0.072 mm (0.0017—0.0028")

GUDGEON PINS

Floating fit. Circlips at both ends in piston.

Fit:
In connecting rod ......... P Close running fit
Inpiston ... .. Push fit
Diameter, standard ............. ... ... ... i, 22.00 mm (0.866")

oversize 0.05” ...... ... ... ... 22.05 mm (0.868")

CYLINDER HEAD

Height, measured from cylinder head contact face to bolt :
head face ... ... ... 84.8 mm (3.34")

Distance from cylinder head top face to upper end of over-
flow pipe (located under the thermostat) ................ 35 mm (1.38”)
Cylinder head gasket, thickness (off-load) ................ 0.8 mm=0.032" (loaded 0.7=0.028")
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CRANKSHAFT

Crankshaft, end float .................................. 0.047—0.138 mm (0.0019—0.0054")
Big-end bearings, radial clearance ...................... 0.029—0.071 mm (0.0012—0.0028")
Main bearings, radial clearance ........................ 0.028—0.079 mm (0.0011—0.0031")

MAIN BEARINGS
Main bearing journals

Diameter, standard ............. ...t 63.451—63.464 mm (2.4977—2.4982")
undersize 0.010” ... ... ... ... ... . ... ..ol 63.197—63.21 mm (2.4880—2.4886")
0.020” .. .. 62.943—62.956 mn (2.4781—2.4786")

Width on cranshaft for pilot bearing shell
Standard ... ... e 38.960—39.000 mm (1.5338—1.5351")
Oversize 1 (undersize shell 0.010”) .................. 39.061—39.101 mm (1.5438—1.5451")
2 ( " w 00207 ...l 39.163—39.203 mm (1.5538—1.5551")

Main bearing shells

Thickness, standard ...............cciiiiiiiiiiiia. 1.979—1.985 mm (0.0780—0.0782")
undersize 0.010” ... .. .. ... .. ... ..., 2.106—2.112 mm (0.0830—0.0932")
0.020” ... .. 2.233—2.239 mm (0.0880—0.0882")

BIG-END BEARINGS
Big-end bearing journals

Width of bearing recess ........... ... .. ... . L 31.950—32.050 mm (1.2579—1.2618")
Diameter, standard .......... e et e 54.099—54.112 mm (2.1299—2.9281")
undersize 0.010” ... ... ... ... . ... i, 53.845—53.858 mm (2.1199—2.1204")

0.020” .. ... 53.591—53.604 mm (2.1099—2.1104")

Big-end bearing shells

Thickness, standard ............. .. ... i, 1.833—1.841 mm (0.0722—0.0725")
undersize 0.010” . ... ... . ... ... ..., 1.960—1.968 mm (0.0772—0.0774")
0.020” . 2.087—2.095 mm (0.0822—0.0823")

CONNECTING RODS

End float on crankshaft .............. ... ... .. .. ... .... 0.15—0.35 mm (0.006—0.014")
Length, centre—centre ............ . ... i i, 145+0.1 mm (5.71==0.004")

Max. permissible weight deviation between connecting rods

N SaMe ENQINE . ...ttt e 6 grammes (0.21 oz.)
FLYWHEEL

Permissible axial throw, max. ....................c. ..., 0.05 mm (0.002”)/150 mm (5.9”) diam.
Ring gear (chamfer forwards) ........................ ... 142 teeth

FLYWHEEL CASING

Max. aixial throw forrearface .......................... 0.05 mm (0.002”)/100 mm (3.9”) diam.
Max. radial throw for rear guide ........................ 0.15 mm (0.006")

CAMSHAFT

Marking ... ..o D

Number of bearings ..., 3

Front bearing journal, diameter ......................... 46.975—47.000 mm (1.8490—1.8504")
Intermeriate bearing journal, diameter ................... 42.975—43.000 mm (1.6920—1.6930")
Rear bearing journal, diameter .......................... 36.975—37.000 mm (1.4560—1.4567")
Radial clearance ............cciiiiiiiiniiiiiinannn 0.020—0.075 mm (0.0008—0.0030")
End float ...t 0.020—0.060 mm (0.0008—0.0024")
Valve clearance for control of camshaft setting (cold engine) 1.40 mm (0.055")

Inlet valve should thenopenat ......................... 5.5° B.T.D.C.
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Camshaft bearings

Front bearing, diameter ..................... ... .. ... ... 47.020—47.050 mm (1.8512—1.8524")
Intermediate bearing, diameter ......................... 43.025—43.050 mm (1.6939—1.6949")
Rear bearing, diameter .................. ... .. ...l 37.020—37.045 mm (1.4575—1.4585")

TIMING GEARS

Crankshaft drive, number of teeth ....................... 21

Camshaft gear (fibre), number of teeth .................. 42

Backlash .......coiiiuii e 0.04—0.08 mm (0.0016—0.0032")
End float, camshaft .......... ... it 0.02—0.06 mm (0.008—0.0024")

VALVE SYSTEM

Valves

Inlet

Disc diameter ...........ccoiiiiiiiiii i 44 mm (1.73")

Stemdiameter ........ciiiiii i e e i 7.955—7.970 mm (0.3132—0.3138")
Valve faceangle ..............cooiiiiiiiiiiiiiina., 44.5°

Valve seatangle ............coviiiiiiiiiiiiiiiiiin... 45°

Seat width in cylinderhead ............................ 2 mm (0.080")

Clearance, both warm and cold engine .................. 0.40—0.45 mm (0.016—0.018")
Exhaust

Disc diameter .........coiiiiiiii i i 35 mm (1.378")

Stemdiameter ..........oiiiii i 7.925—7,940 mm (0.3120—0.3126")
Valve face angle ............ccciiiiiii ... 44.5°

Valve seatangle ............ ..o, 45°

Seat width in cylinderhead ............................ 2 mm 0.080")

Clearance, both warm and cold engine .................. 0.40—0.45 mm (0.016—0.018")

Valve guides

Length, inlet valve ............ ... ...l 52 mm (2.047”)
exhaust valve .......... ..., 59 mm (2.323")
Innerdiameter ............coiiiiiiiiii i 8.000—8.022 mm (0.315—0.316")
Height above upper face of cylinder head ................ 17.9 mm (0.705")
Clearance, valve stem — valve guide, inletvalve .......... 0.030—0.067 mm (0.0013—0.0026")
exhaust valve ...... 0.060—0.097 mm (0.0024—0.0038")

Valve springs

Length, unloaded, approx. ................. ... 46 mm (1.81”)
with a loading of 20.5+23 kg ( 655 b)) ............ 40 mm )1.57”)
with a loading of 82.5+4.3 kg (182+951b.) ............ 30 mm (1.18")

LUBRICATING SYSTEM

Oil capacity, incl. oil filter ........ ... ... ... .. ... L. 3.75 litres (6.60 Imp. pints =7.91 US pints)
excl. oil filter ....... ... .. .. .. ... .. ... 3.25 litres (5.72 Imp. pints =6.86 US pints)
Oil pressure at 2000 r.p.m. (with warm engine and new oil
i) . 2.5—6.0 kp/cm? (36—85 p.s.i.)
Lubricant ... Engine oil for Service MS
viscosity all year round ...................... Multigrade oil SAE 10 W-30
or
viscosity above +30°C (86°F) ................ SAE 30
between —10° and +30°C (14 and 86°F) SAE 20/20 W
below —10°C (14°F) ................ SAE 10 W

When cold-starting difficulties are to be expected (below
—20°C =—4°F), multigrade oil SAE 5 W-20 can be used.

Oil filter
57« T J Full-flow type
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Oil pump

Oil pump, type ..o e
number of teeth on each gear wheel ............
end float
radial clearance
backlash ......... ... . i i

Relief valve spring (in oil pump)
Length, off-load ......... ... ... i
load with 504 kg (11 =+=0881b.) ..............
7+0.8 kg (154=+1.761b)) ............ L.

FUEL SYSTEM
Fuel filter

Type
Changing intervals .......... ...,

Fuel pump

Type
CapaCItY ..ot

Current consumption .......... ..ottt
Non-return valve closes .............. ... ... ... ......
Relief valve opens ........ ... i,

Pressure regulator
Setting value ......... ...

Injectors
Resistance in magneticwinding .........................

Cold-start valve
Resistance in magneticwinding .........................

Auxiliary air regulator

Fully open at
Fully closed at ......... ... i,

Temperature sensor | (intake air)
Resistance ...t e

Temperature sensor |l (coolant)

Resistance ........... i e

Pressure sensor

Resistance in primary winding (stops 7 and 15) ..........
Resistance in secondary winding (stops 8 and 10) ........

Air cleaner

Type
Changing intervals ............ ... i,

CO-Test

Hot engine, idling speed

..............................
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0.02—0.10 mm (0.0008—0.0040")
0.08—0.14 mm (0.0032—0.0055")
0.15—0.35 mm (0.0060—0.0140")

39 mm (1.54”)
26.25 mm (1.03”)
21.0 mm (0.83")

Paper filter
20 000 km (12 500 miles)

Rotor pump

50 I/h at 2 kp/cm2 (11 Imp. galls=13 US
galls/h at 28 p.s.i.)

2.5 amps

1.2—1.6 kp/cm2 (17—23 p.s.i.)

approx. 4.5 kp/cm? (64 p.s.i.)

2.0 kp/cm?2 (28 p.s.i.)
2.4 ohms at +20°C (68°F)
4.2 ohms at +20°C (68°F)

—25°C (—13°F)
+60°C (140°F)

approx. 300 ohms at +20°C (68°F)

approx. 2500 ohms at +20°C (68°F)

approx. 90 ohms
approx. 350 ohms

Paper insert
40 000 km (25 000 miles)

1.0—2.0 %



Venting filter (only U.S.A.)

11/ < = PP
Changing intervals ........... ... ...

COOLING SYSTEM

13 1= P
Radiator cap valveopens at ................ ... ... .....
CapaCItY ..ot e

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

right-steered vehicle ................ ... ... ...,
Fan-belt tensioning: For a force of 7.5—10.0 kp (16.5—22 |b.)
on the belts between the pulleys, there will be a deflection of

Thermostat

TP it e
Marking ... e

Starts opening at ........ ..
Fullyopen at ..... ...

TIGHTENING TORQUES

Cylinder head ........ ... ... ..
Main bearings ......... .. .
Big-end bearings .......... ... . il
Flywheel ... ... . . .. .
Spark plugs ...
Camshaft nut ....... .. ... .
Bolt for crankshaft belt pulley ....................... ...
Bolt for alternator (1/2”) ... .. i
Nipple for oil filter ....... ... ... . i
Boltforoilsump ....... ... . e

WEAR TOLERANCES
Cylinder:

To be rebored when wear amounts to (if engine has abnormal
oil consumption) ....... ... ..

Crankshaft:

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

Valves:

Permissible clearance between valve stems and valve
QUIDES, MaX. .ottt
Valve spindle, permissible wear, max. ...................
Camshaft:

Permissible out-of-round (with new bearings), max. ........
Bearings, permissible wear, max. ............. ... ... ...

Timing gears:

Permissible backlash, max. ......... .. ... ... it

Foam plastic filter
40 000 km (25 000 miles)

Sealed system

0.7 kp/em? (10 p.s.i.)

approx. 8.5 litres (1.87 Imp. galls=
2.24 US galls)

HC—38x 888

HC—38x 988

10 mm (0.397)

Wax

82°C (179°F)
81—83°C (176—182°F)
90°C (194°F)

Kpm Lb. ft.
8.56—9.5 61—68
12—13 87—94
52—5.8 38—42
5.0—5.5 36—40
3.5—4.0 25—29
13—15 94—108
7—8 50—58
7.1—8.6 50—60
45—55 32—40
0.8—1.1 6—8

0.25 mm (0.010”)

0.05 mm (0.002")
0.07 mm (0.0028")
0.15 mm (0.006")

0.15 mm (0.006”)
0.02 mm (0.0008")

0.07 mm (0.0028")
0.02 mm (0.0008”)

0.12 mm (0.0048")
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ELECTRICAL SYSTEM

BATTERY
T P ottt e Tudor 6 EX4 E
Voltage . @...vvee e 12 volts
Grounded ... ... e Negative pole
Battery, capacity, standard ............... ... ... 60 Ah
Specific gravity of electrolyte:

Fully charged battery .......................oiiie, 1.28

When recharging is necessary ....................... 1.21
Recommended charging current ........................ 5.5 amps
ALTERNATOR
S. E. V. MOTOROLA 14V - 71270202
OUEPUE .ottt e e 490 W
MaxX. amperage ............ouuiiiiiiiiiii i 35 A
Max. speed ...t 15000 r.p.m.
Direction of rotation ............ ... i Optional
Ratio: engine — alternator ................... ... ... 1:2
Min. length, brushes ........... ... ... .. . .l 5 mm (0.2”)
Tightening torque: Attachingscrews ..................... 0.28—0.30 kpm (2.0—2.2 Ib. ft.)

Nut forpulley ......... ... ...ointt. 4 kpm (29 Ib. ft.)

Test values
Field winding resistance ............................... 5.2+0.2 ohm
Voltage drop across isolating diode ..................... 08—09 V
Output test ........oiiiii i 30 A (min. at 3000 r.p.m. and approx 13 V)

BOSCHK1-14V35A20

OULPUL oot e 490 W

MaX. @ampPerage ... ......oueiiiiiii i i 35 A

Max. speed ....... ... 12000 r.p.m.

Direction of rotation ........... ..., Clockwise

Ratio, engine — alternator .............. ... ... ... ... 1:2

Min. diameter of sliprings ... 31.5 mm (1.24”)

Max. permissible radial throw on, slip rings .............. 0.03 mm (0.0012”)
rotorbody ............. 0.05 mm (0.0020")

Min. length of brushes ............... ... ... ... .. ... 8 mm (0.31”)

Brush pressure ..............iiiiiiiiiiiiiiia, 0.3—0.4 kp (6.6—8.8 Ib.)

Tightening torque for pulley ............................ 3.5—4.0 kpm (25—29 Ib. ft.)

Test values

Resistance in, stator ......... ..ot 0.264+0.03 ohm
OO et e 4.040.4 ohm
Output test . ...t 35 A (min. at 6000 r.p.m. and 14 V)

VOLTAGE REGULATOR
S. E. V. Motorola 14 V - 33525

Control voltage, cold regulator ......................... 13.1—144 V
after driving 45 minutes ................. 13.85—14.25 V

BOSCH AD - 14V
Control voltage at 4000 alternator r.p.m., cold regulator, read

within 30 seconds (lgwer two contacts) .................. 14.0—15.0 V
Load current, lowertwocontacts ........................ 28—30 A
Control range (between two upper and lower contacts) .... 0O—03 V
Load current, upper two contacts ....................... 3—8 A
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START MOTOR

B/ 1= e Bosch GF 12V 1 PS
Voltage .....ooii e e e 12V

Grounded ...... ... i e Negative pole
Direction of rotation ............. ..., Clockwise

Ooutput ... e approx. 1 h.p.
Number of teeth on pinion ............................. 9

Brushes, number ....... ... ... i, 4

Test values

Mechanical:

Rotor end float ......... ... .o i 0.05—0.3 mm (0.002—0.012")
Brush spring tension .......... ... .. i i i 1.15—1.30 kp (2.53—2.86 Ib.)
Distance from pinion toringgear ....................... 1.2—4.4 mm (0.047—0.173")
Frictional torque of rotor brake ......................... 2.5—4.0 kpcm (2.17—3.81 Ib.in.)
Pinion idling torque ......... ... .. i, 1.3—1.8 kpcm (1.13—1.56 Ib.in.)
Backlash .......... .. e 0.35—0.60 mm (0.014—0.018")
Pinion modules ......... .. i 211

Minimum diameter of commutator ....................... 33 mm (1.3")

Minimum length of elec. brushes ........................ 14 mm (0.6”)

Electrical:

Unloaded starter motor:

120 Vand 40—50 A ... ... . e 6900—8100 r.p.m.

Loaded starter motor:

OV and 185—220 A ... ... .. 1050—1350 r.p.m.

Locked starter motor:

6Vand 300—350 A ... ... .. e e 0 r.p.m.

Control solenoid
Cut-in voltage ...........o ittt Min. 8 V

IGNITION SYSTEM

Voltage ....oiiii i i e e e 12V
Firing order ... ... i i 1-3-4-2
Ignition timing, 97 octane (ROT) at 700—800 engine r.p.m.
(vacuum governor disconnected) .............. ... 0., 10° before T.D.C.
Spark plugs. Normal driving ............. ... ... .. Bosch W 225 T 35 or corresponding
Hard driving ........... ... .ot Bosch W 240 T 1 or corresponding
Spark plug, gap ... 0.7—0.8 mm (0.028—0.032")
tightening torque ............ .. ... i, 3.5—4.0 kpm (25.3—29.0 Ib. ft.)
thread ..ottt 14 mm (0.56”)
Distributor
1Y/ o1 P Bosch JFURX 4
Direction of rotation . ......... ... .. ... . i, Anti-clockwise
Breaker points, gap . ...t 0.4—0.5 mm (0.016—0.020")
dwell angle (at 500 r.p.m.) ............... 59°—65°
contact pressure ....................... 0.50—0.63 kp (1.1—1.4Ib.)
Capacitor ... 0.25 uF=+25 9,
Centrifugal governor:
Advance range, total ............ ... . ... . . 12.5+1° distributor graduation
Advance begins at ........... .. .. . .. i, 375—550 r.p.m. (distr.)
Values 5° ... .. i e 800—950 r.p.m. (distr.)
100 e 1200—1375 r.p.m. (distr.)
Advance finishes at .............. P 1500 r.p.m. (distr.)
Vacuum governor: (negative control)
Drop, total ........ .. 54-1° distributor graduation
Drop begins at ...ttt 30—110 mm (1.18—4.33") Hg
Values 2° ... .ottt e 60—120 mm (2.36—4.72”) Hg
Drop finishes at ............coiiiiiiiiiiiiiinnnnnnn, 130 mm (5.12”) Hg
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LAMP BULBS Watts Socket Number
Headlights ................ .. ......... e 45/40 W P34t 2
Parking lights, front*) ........... ... . ... ... L. 4 cp Ba9s 2
Brake and rear lights ............ ... ..o, 32/4 cp BAY 15d 2
Turn indicators®) ....... ... ... 32 cp Ba 15 s 4
Reversing lights ..................... e 32 cp Ba 15s 1
License plate light ........ ... ... .. ... ... il 4 cp Ba 9s 2
Interior lighting ....... ... .. .. .. .. 5W SW 85 2
Glove locker light ........ ... . ... . i 2 W Ba 9s 1
Instrument panel lighting, without clock ................. 3 W W21d 8
clock ... 2 W Ba 7 s 1
Lighting, heater controls ............. . ... .. ... .. ..... 3 W W 21d 1
Warning lamps:
full beam ... ... .. 3 W W 21d 1
charging ...... ... ... 3 W W21d 1
turn indicators . ... ... 3 W W21d 1
Oil pressure ...ttt 2 W Ba7s 1
OVEIAriVE .. ittt e 2 W Ba 9 s 1
brakes ................ e 2 W Ba9s 1
elec. heated rear window ............................ 12 W W 18 d 1
emergency warning flashers ......................... 12 W W18 d 1
Side marker lights (only USA) .......................... 5W Ba15s 4
*) For USA: Turn indicators and parking lights, front ...... 32/4 cp BAY 15d 2
FUSES
Number (5 A) ... e 4
(8 A) o 6
(16 A) oo e 2
ELECTRICALLY HEATED REAR WINDOW
Output, at first position of switch ....................... approx. 40 W
at second position of switch .................... approx. 150 W
POWER TRANSMISSION, REAR AXLE
CLUTCH
Clutch, type ...t Single, dry-plate
SIZE . . et 81,” (215.9 mm)
Clutch friction area, total .............................. 440 cm? (68.2 sq.in.)
Clutch fork free travel ......... ... ... ... ... ... ..... 3—4 mm (0.12—0.16")
Clutch pedal travel ......... .. ... ... ... ... ... ... ... 140 mm (5.5)
Clutch spring, type ......ooi i e Diaphram-plate
The clutch levers are not adjustable
GEARBOX
Type designation ........ .. ... ... .. i M 41
Reduction ratios:
Tst speed ... ... 3.13:1
2nd speed ... 1.99:1
3rd speed ... 1.36:1
4th  speed ... ... 1:1
Overdrive . .......iii 0.797:1
Reverse ... . 3.25:1
Oil pressure, direct drive .............................. approx. 1.5 kp/ecm? (21 p.s.i.)
overdrive ........... .. 32—35 kp/cm? (455—498 p.s.i.)
Tightening torque, nut for flange ........................ 11.0—14.0 kpm (80—101 Ib. ft.)
Lubricant ....... . ... Engine oil
VISCOSILY © vttt SAE 30 or SAE 20 W-40
grade ... Service MS
Oil capacity, gearbox and overdrive .................... approx. 1.6 litres (2.81 Imp. pints =3.38

US pints)
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AUTOMATIC TRANSMISSION

Make and type ............
Type designation ................iiiiiiiii
Colour of type plate ......... ... ... .. i
Reduction ratios:
Ist  gear ...... ..
2nd  gear ...
3rd  gear ... e
Reverse . ......... ..

rear SUN gear ...............c..o......

planet gear, short .....................

planetgear,long ......................

ring gear ............... ...,

Size of converter ......... .. ...

Torque ratio in converter .................cciiiiii..

Normal stall speed ............. .. ... ... .. ... .. ........
Weights

GearboX ...

Converter €ase .............i i

Converter ... ..

Total, without fluid ............... A,

Weight of fluid ......... ... ... ...

Total, with fluid .......... ... ... ... ... .. .......

Fluid, type ... ..o

Fluid capacity .........cooiiiiiii i

Normal operating temperature of fluid ...................

Borg-Warner, type 35
AS 9—35 EN
Post office red

67

l X Converter ratios

94,” (24 cm)
2:1—1:1
2550 r.p.m.

Kg

3.0
10.9
51.1

6.0
57.1

approx. 212—240°F (110—115°C)

APPROXIMATE SHIFT SPEEDS

Ib.

82
6.6
24

112

13.25

126
Automatic Transmission Fluid, Type F
6.3 litres (11.1 Imp. pints =13.3 US pints)

1—2 shift 2—3 shift 3—2 shift 3—1 shift
Throttle position -
km.p.h. km.p.h. km.p.h. km.p.h. km.p.h. km.p.h. km.p.h. km.p.h.

Full throttle 45 28 80 49

Kick-down 65 40 12 70 100 62 55 34
SPRINGS FOR CONTROL SYSTEM  Fffective

Approximate number of

SPRING length turns  Wire diameter
1—2 shift valve ....... ... .. 1.094” 27.8 mm 13, 0.024” 0.61 mm
Converter exhausting valve ................. ... ... ... 0.70” 17.8 mm 12 0.018” 0.46 mm
Rear pump check valve .......... ... ... ... ... 0.617” 157 mm 3  0.019” 0.49 mm
*) Rear pump check valve .............. ... .. ... ... ..... 0.617” 157 mm 5 0.024” 0.61 mm
Primary regulator valve ......... ... ... ... ... ... 2.940” 74.7 mm 14 0.056” 142 mm
Servo orifice control valve .................. ... ... 1.086” 276 mm 24  0.025” 0.64 mm
*) Servo orifice control valve ............... ... . ..., 1.213” 30.8 mm 25 0.024” 0.61 mm
Modulator valve .............coiiiiii 1.069” 27.2 mm 19  0.028” 0.71 mm
*) Modulator valve ........... ... . .. 1.069” 27.2 mm 0.028” 0.71 mm
Secondary regulator valve .............. e 2.593” 65.9 mm 18  0.056” 1.42 mm
2—3 shift valve (inner spring) .............c. .. 1.59” 40.4 mm 22, 0.036” 0.91 mm
Throttle valve (innerspring) ......... ... i, 0.807” 20.5 mm 28 0.018” 0.46 mm
*) Throttle valve (innerspring) ...........c.ooiie... 0.807” 20.5 mm 25 0.018” 0.46 mm
Throttle valve (outer spring) .......... .. ... ... 1.107— 298 — 191, 0.032” 0.81 mm
*) Throttle valve (outer spring) ............ ..., 1.185” 30.1 mm
Governor valve ....... .. e 1.107— 288 — 18 0.032” 0.81 mm
*) Alternative springs 1.185” 30.1 mm
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TIGHTENING TORQUES

APPLICATION Lb. ft. Kpm
Torque converter — drive plate ......................... 25—30 3.5—4.1
Transmission case — converter housing ................ 8—13 1.1—1.8
Extension housing — transmission case ................. 30—55 4.1—7.6
Oil pan — transmission case ..................ocuuun... 8—13 1.1—1.8
Front servo — transmission case ....................... 8—13 1.1—1.8
Rear servo — transmissioncase ........................ 13—27 1.8—3.7
Pump adaptor — front pump body ...................... 17—22 2430
Slotted screws .......... ... 2—3 0.3—04
Pump adaptor — transmissioncase ..................... 8—18.5 1.1—26
Rear pump — transmissioncase ........................ 4—7 0.6—0.41
Slotted sCrews ............... i 1.7—3.0 0.25—0.41
Centre support — transmissioncase .................... 10—18 1.4—25
Outer lever — manual valve shaft ...................... 7—9 1.0—1.2
Pressure point ....... ... ... . .. 4—5 0.6—0.7
Oil pandrain plug. ... i 8—10 1.1—1.4
Oil tube collector — lowerbody ........................ 1.7—2.5 0.25—0.35
Governor line plate — lower body ...................... 1.7—25 0.25—0.35
Lower body end plate — lower body .................... 1.7—25 0.25—0.35
Upper body end plate front or rear — upper body ........ 1.7—25 0.25—0.35
Upper body — lower body ............................. 1.7—25 0.25—0.35
Valve bodies assembly — transmission case ............ 4.5—9 0.6—1.2
Front pump strainer — lower body ...................... 1.7—25 0.25—0.35
Downshift valve cam bracket — valve body .............. 1.7—25 0.25—0.35
Governor

Inspection cover — extension housing .................. 4—5 0.6—0.8
Cover plate — governorbody .......................... 1.7—4.0 0.25—0.55

Brake band adjustment

Adjusting screw nut — front servo lever ................. 15—20 21—28
Adjusting screw locking nut, rear servo — case .......... 25—30 3.5—4.1

Special threaded parts

Starter inhibitor switch locknut ......................... 4—6 0.6—0.8
Downshift valve cable adaptor — transmission case ...... 8—9 1.1—1.2
Coupling flange — driven shaft ........................ 35—50 48—6.9

PROPELLER SHAFT

L1/ <1 O Tubular, divided, three universal joints,
support bearings

Universal joints ........... .. ... ... i, Fitted with needle bearings

Lubricant, sliding joint (when assembling) ................ Molybdenum disulphide chassis grease

universal joints .............. ... .. . oL, Chassis grease. Further addition not required

REAR AXLE

Rear axle, type ...t e Semi-floating

Track .o e e e e 1350 mm (53.15”)

Final drive

LY/ <1 Spiral bevel (hypoid)
Reduction ratio ............ .o iiiiiiiiiiii i, 4.10:1 or 4.30:1
Backlash ....... ... ... i 0.13—0.20 mm (0.005—0.008")
Pre-loading on pinion bearings, new bearings ............ 11—23 kpcm (9.55—20.0 Ib. in.)
run-in bearings .......... 6—11 kpcm (5.21—9.55 Ib. in.)
Pre-loading on differential bearings ..................... 0.13—0.20 mm (0.005—0.008")
Lubricant .......... ittt e Hypoid oil
VISCOSItY . ..ottt SAE 90
(O 1 oY= o T- o] 1 1Y 2 approx. 1.3 litres (2.28 Imp. pints =2.74
US pints)
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Tightening torques

FRONT WHEEL BRAKES
Type
Brake disc:

Qutside diameter ...................

Thickness, new, nominal measurement

reconditioned, min. .......

Brake linings:
Number per wheel ..................

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

Code designation ...................

Wheel unit cylinders:

Number per wheel ..................

Diameter

REAR WHEEL BRAKES
Type

Brake disc:

Qutside diameter ...................

Thickness, new, nominal measurement

reconditioned, min. .......

Brake lings:

Number per wheel ..................

Thickness, new .....................

Effective area ......................

Code designation ...................

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

MASTER CYLINDER

Type
Nominal diameter .....................
Bore

BRAKE LINE

Outer diameter

BRAKE VALVE
Make

45 kp/cm2 (640 p.s.i) ..ot
100 kp/em?2 (1422 p.s.i.) ..cvvvien...

Piston diameter ....................

Operating pressure ...................
Outgoing pressure at an input pressure of:
25 kp/cm2 ( 356 P-S.0.) v

Lb. ft.

200—220
35—50
45—65

BRAKES

Disc brakes

268.5 mm (10.6”)
14.34 mm (0.6”)
13.14 mm (0.52")
Max. 0.10 mm (0.004”)

10 mm (0.394")
172 cm? (27 sq.in.)
DB 812 GG

36.12 mm (1.422")

Disc brakes

295.5 mm (11.63”)
9.6 mm (0.378")

Min. 8.4 mm (0.33")
Max. 0.15 mm (0.006”)

10 mm (0.394")
100 cm2 (15.5 sq.in.)
DB 812 GG

36.12 mm (1.4227)

Tandem cyiinder
22.2 mm (0.87”)
Max. 22.40 mm (0.882")
Min. 22.05 mm (0.868")

3/16”

Ate
29+2 kp/cm? (412428 p.s.i.)

25 kp/cm? (356 p.s.i.)
31.5—38.5 kp/cm? (448—519 p.s.i.)
47.5—54.5 kp/cm? (675—775 p.s.i.)



SERVO CYLINDER

Ty Direct operating
Make ... . . . Ate
Designation ....... ... ... . . . Bromsgerat T 5%
Ratio ... .. 1:2.7

PARKING BRAKE

Brake drum:

Diameter ........ ... .. . ... Max. 178.33 mm (7.0”)

Radial throw ...... ... .. ... .. . ... ... . ... Max. 0.15 mm (0.006")

Out-of-round ....... ... .. ... .. Max. 0.2 mm (0.008")
Brake linings, effective area ........................... 175 cm? (27 sq.in.)
TIGHTENING TORQUES Kpm Lb. ft.
Attaching bolts, front brake caliper .............. ... ... 9—10 65—70
Attaching bolts, rear brake caliper ............... ... ... 6—7 45—50
Attaching nuts, rear guard plate .................... . ... 3.7—4.4 27—32
Wheel nuts ...... ... . ... . . 10—14 70—100
Stop bolt, master cylinder ..................... ... T.... 13 9.5
Attaching nuts, master cylinder ........................ 2.4 17
Bleed nipples ........ . 0.4—0.6 3—4.5
Brake pipes .......... e 1.1—1.5 8—11
Brake hoses ....... ... ... .. 1.6—2.0 12—15
Plug, brake valve ...... . ... ... ... .. ... L. 10—12 70—85
Locknut, brake valve .......... ... .. ... .. ... L 2.5—3.5 18—25
Warning valve, switch ........ .. ... .. ... ... ... ... ... ... 1.4—2.0 10—15

FRONT END AND STEERING GEAR

WHEEL ALIGNMENT (unloaded vehicle)

Caster ... 0to +1°
Camber ... 0to +15°
King pin inclination at camber of 0° .................. .. 8°
Toe-in .. 0to 4 mm (0to 0.16")
Toe-out
At a 20° turn of the outer wheel the inner wheel should be
turned ... 21.5 to 23.5°

STEERING GEAR

Steering wheel diameter ................ ... ... ... ... .. 406.4 mm (16”)
Number of turns from stoptostop .................... .. 3V, turns
Steering box, make and type ................ . ... .. ..... Gemmer, "cam and ball”
reduction ratio ........... ... .. .. .. ... .... 15.5:1
Lubricant for steeringbox ........... ... .. . ... ... .. ... . Hypoid oil SAE 80
Capacity .. ... 0.25 litre (0.44 Imp. pint=0.53 US pint)
Tightening torques Kpm Lb. ft.
Nut for spindle bearing .................. ... ... ... ... 7 -50
Clamp nut, upper wishbone ................ .. ... ... ... 1.9—25 14—18
Nut for rubber bush, upper wishbone shaft ............... 5.5—6.2 40—45
Bolt, upper wishbone shaft ............................. 5.5—7.0 40—50
Nut for lower ball joint ........ ... ... ... ... ........... 4.8—5.5 35—40
Nut for rubber buffer, lower wishbone ................... 2.1—35 15—25
Steeringwheel nut .......... ... ... ... L. 2.8—40 20—30
Nut for pitmanarm ......... ... .. ... ... ... ... ... ... ... 14—17 100—120
Locknut fortierod ......... ... ... .. ... ... 7.5—9.0 55—65
Nut for steering rods and tie rods (ball joints) ............ 3.2—3.7 23—27
Nut for safety device ................. ... ... ... ...... 3—5 22—36
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SUSPENSIONS,

SPRINGS
Front springs

Type
Wire thickness
External diameter .. ...... ... ... . ... .. ... .. ...
Number of turns, total

Test values:
Loading for a compression of 1 cm (25/64”) (measured
within a spring length of 175—215 mm =6.89—8.46") .. ..
Length, turn for turn
Loading for a spring length of 195 mm (7.68”) ..........

Rear springs
Type
Wire thickness ........ .. ... .. . ... ...
External diameter ........... .. .. ... .. ... ...
Number of turns, total

Test values:
Loading for a compression of 1 cm (25/64”) (measured
within a spring length of 225—265 mm =8.85—10.43") ...
Length turn for turn ... ... ... ... .. .. L
Loading for a spring length of 245 mm (9.65”) ..........

SHOCK ABSORBERS
Type

Total length:
Front shock absorbers, compressed
unioaded

Rear shock absarbers, compressed
unloaded

WHEELS

Wheel rims

Designation
Number of wheel nuts ........ ... ... ... ... .. ........ -
Radial throw
Warp .o
Tightening torque for wheel nuts ......... ... .. .. ... .. ...

Tyres

rear
For lengthy driving at max. speed for the vehicle, the tyre
pressure should be increased by 0.3 kp/cm2 (4.5 p.s.i.)

WHEELS

Helical spring

14.1—14.3 mm (0.55—0.56")
121.0—122.5 mm (4.77—4.82")
8.7

47.8—51.8 kp (105
max. 120 mm (4.72"”)
481—511 kp (1058—1124 1b.)

114 Ib.)

Helical spring

11.2—11.4 mm (0.44—0.45")
114.5—116.0 mm (4.5—4.6")
10.7

16.1—17.7 kp (35—39 Ib.)
max. 118 mm (4.65”)
229—244 kp (504—515 Ib.)

Telescopic

approx. 323 mm (12.72")
approx. 444 mm (17.48")
approx. 368 mm (14.49”)
approx. 546 mm (21.50”)

5”7 Jx15”

5

max. 1.8 mm (0.071”)

max. 2.5 mm (0.098")
10—14 kpm (72—101 Ib.ft.)

Radial with tube
165 HR 15

1.8 kp/cm? (26 p.s.i.)
2.0 kp/cm? (28 p.s.i.)
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LUBRICATION

INSTRUCTIONS FOR OIL LEVEL CHECKING
AND CHANGING

ENGINE

The oil level should be checked with the help of the
dipstick, see Fig. 1-15.

With a new or reconditioned engine, the oil should
be changed after the first 2 500 km (1 500 miles).
Subsequent changing should normally take place
every 10000 km (6 000 miles), however, under the
following conditions:

The intervals for changing engine oil are dependent
to a very great extent on the oil used. For lubrica-
tion of the engine, oil grade “For Service MS"
should be used. Concerning viscosity a multigrade
oil is primarily recommended. This type of oil is
better suited for demanding operating conditions
such as continuous driving in city traffic inter-
rupted by frequent starting and stopping and with
the engine idling for lengthy periods. For engine
oil with viscosity SAE 10 W-30 (multigrade), 10 W-
40, 10 W-50 or 20 W-50, oil changing takes place
every 10 000 km (6 000 miles). If an engine oil with
viscosity SAE 10 W (singlegrade), 20/20 W or 30 is
used, the oil should be changed every 5000 km
(3000 miles), however, at least twice a year.

The oil should be drained immediately after the
car has been driven and while the engine is still
warm. For this, use the oil drain plug, see Fig.1-1.
When all the oil has run out, check the washer and
screw the plug tightly into position again. Oil is
added through the rocker arm casing after remov-
ing the filler cap. As is shown above, an engine oil
with grade “For Service MS" is used for subse-

Fig. 1-1. Drain plug on sump

VOLVO
101821

Fig. 1-2. Gearbox
1. Filler plug 2. Drain plug

quent topping-up. Concerning viscosity, multi-
grade oil SAE 10 W-30 is primarily recommended.
At very low temperatures (below —20°C = —4°F)
or when cold-starting difficulties are anticipated,
multigrade oil SAE 5 W-20 is recommended.

If multigrade oil is not used, the viscosity should be
SAE 10 W below —10°C (14°F), SAE 20/20 bet-
ween —10° and +30°C (14 and 86°F) and SAE 30
for temperatures above 30°C (86°F), all this pre-
suming a stable air temperature.

The quantity of oil changed is 3.25 litres (5.72 Imp.-
pints =6.86 US pints). The corresponding quantity
when the oil filters is included is 3.75 litres (6.60
Imp. pints=7.91 US pints).

MECHANICAL GEARBOX

To check the oil level, remove the filler plug (1,Fig.
1-2) and then check to see that the oil reaches up
to the hole for the plug.

In the case of a new or reconditioned gearbox, the
oil should be changed after the first 2 500 km (1 500
miles). The oil should subsequently be changed
after every 40 000 km (25 000 miles).

The oil should be drained off immediately after the
car has been driven and while the oil is still warm.
To do this remove the plugs marked 1 and 2 in Fig.
1-2 as well as the cover for the oil strainer, see Fig.
1-3. Also clean the oil strainer as indicated in group
43 B.
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16242

Fig. 1-3. Overdrive

Re-fit the drain plugs and bolt on the cover se-
curely. Fill with new oil. Fill slowly to enable the oil
to run over into the overdrive. The oil should reach
up to the filler hole (1, Fig. 1-2). Screw tight the
filler plug. For a gearbox with overdrive, engine oil
with viscosity SAE 30 is used all the year round. As
an alternative, multigrade oil SAE 20 W-40 can be
used. The oil changing quantity is 1.6 litres (2.81
Imp. pints = 3.38 US pints).

AUTOMATIC TRANSMISSION

Normally oil changing only needs to be carried out
when the transmission is reconditioned. The oil
level, on the other hand, should be checked after
every 10 000 km (6 000 miles).

The vehicle should then stand level. Move the se-
lector lever to position “P" and let the engine run
at idling speed. Wipe off the dipstick with a nylon
cloth, paper or chamois leather. Do not use waste
or fluffy rags. Insert the dipstisk, pull it up and
check the oil level. See Fig. 1-4. N.B. There are dif-
ferent levels for a warm or cold transmission. For
a warm transmission, which is the case after driv-
ing 8—10 km (5—7 miles), the upper section applies
(3 and 4, Fig. 1-4). The lower section (1 and 2, Fig.
1-4) applies to a cold transmission. The text on the
dipstick will also remind you of this.

If necessary, fill up with oil until the level reaches
the “Max" mark. Do not fill above this mark, as
this can cause the transmission to become over-
heated. The difference between the “Min and Max"
marks is about 0.5 litre (1 pint). For topping-up,
use oil ATF, Type F, that is, a fluid meeting Ford
specification H2C 33F.

If frequent filling up is found to be necessary, this
indicates leakage which must be put right immedia-
tely.
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Fig. 1-4. Checking the oil level

1

2
3
4.

. Max. oil level, cold transmission
. Min. oil level, cold transmission
. Max. oil level, warm transmission
Min. oil level, warm transmission

FINAL DRIVE

To check the oil level, remove the filler plug (1, Fig.
1-5) and then check to ensure that the oil reaches
up to the hole for the plug.

With a new or reconditioned final drive, the oil
should be changed after the first 2 500 km (1 500
miles). Oil changing should therefore be carried
out only when overhauling is being done.

Oil changing should preferably be done immedia-
tely after the vehicle has been driven and while the
oil is still warm. When draining the oil remove the
plugs marked 1 and 2 in Fig. 1-5.

Clean the magnetic plug (2) well. It is of great im-
portance for the lifetime of the final drive that
particles and uther impurities accumulated during
the running-in are removed.

VOLVO
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Fig. 1-5. Final drive

1. Filler plug 2. Drain plug



After the drain plug has been re-fitted, fill with
new oil. The oil should reach up to the filler hole
and the oil capacity is about 1.3 litres (2.28 Imp.-
pints =2.74 US pints). For changing the oil in the
final drive, oil which meets the requirements of the
American Military Standard MIL-L-2105 B, SAE 90,
is normally used. Where the air temperature is con-
tinuously below —10°C (14°F), however, SAE 80
should be used.

A final drive fitted with a differential lock is filled
at the factory with a transmission oil which meets
the requirements of the American Military Standard
MIL-L-2105 B provided with an additive for final
drives with differential lock. For subsequent topp-
ing-up and when changing, use oil according to MIL-
L-2105 B having the above-mentioned additive. The
oil level should be checked and the oil changed at
the same intervals and in the same way as for a
final drive without a differential lock.

STEERING BOX

To check the oil level in the steering box, remove
the filler plug (Fig. 1-6) and then check to ensure
that the oil reaches up to the hole for the plug.
Normally it is not necessary to change the oil in the
steering box 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 filler hole,
or the steering box can also be removed and
emptied. Hypoid oil SAE 80 is used for the steering
box all the year round.

The oil capacity of the steering box is 0.25 litre (0.44
Imp. pint=0.53 US pint).

VOLVO
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Fig. 1-6. Steering box filler plug

Fig. 1-7. Brake fluid container

CHECKING BRAKE FLUID LEVEL

This check can be made without taking off the cap.
(Fig. 1-7). If the check is carried out in connection
with a visit to a workshop, the level should be
attended to if it is lower than the “Max" mark.
Under no circumstances may the level be below
the “Min" mark.

If necessary, top up with first-class brake fluid
which meets the requirements according to SAE 70
R 3. Brake fluid with the later designation SAE 70
R 3 (J70B) or SAE 70 J1703 can also be used. Clean
the brake fluid container cap before removal and
observe maximum cleanliness when filling with oil.
Avoid spilling brake fluid on to the paintwork since
this will damage it. Check to make sure that the
vent-hole in the cap is not blocked.
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INSTRUCTIONS FOR LUBRICATING

DISTRIBUTOR

After every 10000 km (6 000 miles) the distributor
shaft, cam and ignition advance mechanism should
be lubricated. The distributor shaft is lubricated by
filling the oil cup (3, Fig. 1-8) with engine oil. After
filling, close the cup. The contact surface of the
cam disc (2) should be lubricated with a thin coat-
ing of grease, Bosch Ft 1 v 4, or corresponding
grease. The ignition advance mechanism should be
lubricated by pouring 2—3 drops of light engine oil
(SAE 10 W) on the wick (1) in the distributor shaft.

VOLVO
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Fig. 1-8. Distributor

1. Lubricating wick 2. Cam disc 3. Oil cup

BALL JOINTS

The upper and lower ball joints of the front end
together with the ball joints of the tie rod and steer-
ing rod are plastic-lined. Therefore, they do not re-
quire lubricating and thus have no grease nipples.
As the sealing is extremely important with regard
to the service life of these ball joints, the rubber
seals should be checked every 10000 km (6 000
miles) to ensure that they are not damaged. If
cracked or damaged, they should be replaced, see
Part 6. When being fitted, the rubber seals should
be filled with multipurpose grease (universal
grease).

14

Fig. 1-9. Ball joint

BODY

To avoid squeaking and unnecessary wear, the
body should be lubricated as described below. Nos.
7, and 9 of the lubricating scheme should be lubri-
cated approx. every 10000 km (6 000 miles) and
other parts of the body about once a year. Moreov-
er, during the winter months the locks on the doors
and the luggage compartment lid should be given
some anti-freeze to prevent them from freezing up.

VOLVO
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Fig. 1-10. Hood hinges



Fig. 1-11.
No. Lubricating point Lubricant
1. Hood hinges ................ Oil

2. Hood catch Paraffin wax

3. Ventilator window catches and

hinges ........ ... ... ... ... Oil
4. Door handle lock buttons key Paraffin wax
holes ...... ... ... ... ... ... Lock oil
5. Door lock lubricating hole . ... Oil
Door check ................. Paraffin wax
6. Catches .................... Paraffin wax

7. Luggage comp. lid lock button Oil

VOLVO
105473

Fig. 1-12. Luggage compartment

lid hinges 1

Fig. 1-13.
and 2. Hinges (light oil)
3. Door stop (paraffin wax)

No. Lubricating point
8.

10.

12.

Door hinges

. Window lifts

Lubricating points on the body

Lubricant

Luggage comp. lid lock button Paraffin wax
Key hole Lock oil
Door hinges ................. Oil

Paraffin wax

Doorstops ..................
Front seat slide rails Paraffin wax
Seat catches ................ Qil

Qil and grease
Silicon grease

Locks
(Accessible after door upholste-

ry panels have been removed)

Fuel filler cap hinges ......... Qil
Lock Lock oil

i
i
i
i
H
i

VOLVO
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Fig. 1-14. Door lock

1. Lubricating hole (light oil)
2. Latch (paraffin vax)
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CHECKS WHEN FILLING THE TANK

The following should be carried out when filling the

tank

1. Check to make sure that the oil level in the
engine is between the “Max" and “Min" marks
on the dipstick (see Fig. 1-15).

2. Without removing the cap, check that the level
in the brake fluid container is above the “Min"
mark (see Fig. 1-16).

3. Check that the coolant level is between the
“Max’" and “Min" marks on the expansion tank
(see Fig. 1-17).

4. Check that the fluid container for the wind-
shield washer is filled (see Fig. 1-18). Fig. 1-15. Oil dipstick

VOLVO
103404

VOLVO
105 409

Fig. 1-16. Brake fluid container Fig. 1-17. Expansion tank Fig. 1-18. Fluid container

The following should be carried out every other
week

1. Check that the electrolyte level in the battery is
about 5 mm (3/16”) above the plates (Fig. 1-19).
If necessary fill with distilled water. Also check
that the battery and battery terminals are se-
cure. ‘

2. Check to make sure that the pressure in the
tyres correspond to the following values (cold
tyres):

Front ................ 1.8 kp/ecm? (26 p.s.i.)

Rear ................ 2.0 kp/ecm? (29 p.s.i.)

The pressure should also be increased by 0.3
kp/cm? (4.5 p.s.i.) for long-distance driving at a
speed near that of maximum for the vehicle. Fig. 1-19. Battery

VOLVO
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INSTRUCTIONS FOR LUBRICATING

CHART
SYMBOLS
Engine oil

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

Final drive oil
Grade: MIL-L-2105 B
Viscosity: above —10°C (14°F) SAE 90

below —10°C (14°F) SAE 80

Concerning lubricant for final drive
with differential lock, see page 3.

’ Lubricant, see respective note

@ Light engine oil

Brake fluid

Grade: SAE70R 3

OIL CHANGING QUANTITES

Engine,
oil changing
quantity

including oil
filter
Gearbox,

with overdrive

automatic
transmission

Final drive

Steering gear

approx. 3.25 litres
(5.72 Imp.pints =6.86 US pints)

approx. 3.75 litres
(6.60 Imp.pints=7.91 US pints)

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

approx. 6.3 litres
(11.09 Imp.pints=13.29
US pints)

approx. 1.3 litres
2.28 Imp.pints=2.74 US pints)

approx. 0.25 litres
(0.44 Imp.pint=0.53 US pint)

OTHER LUBRICATING POINTS

In addition to the points indicated in the lubricating
chart, the chassis should be greased about once a
year at all the joints for the throttle control linkage,
parking brake, pedal linkages etc. Certain checks
should also be carried out when filling the tank,

see page 1:6.

NOTES
Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

Note 8.

In connection with any workshop opera-
tions which result in the wheel bearings
being exposed, the bearings should be re-
moved, cleaned and greased with a high-
class, durable grease according to the in-
structions in Groups 46 and 77. Subse-
quent adding or replacement of grease
should not be carried out.

Check that the oil reaches up to the fill-
ing plug (Fig. 1-6).

Check that there is sufficient brake fluid in
the container, see page 1:3.

Lubricate the distributor according to in-
structions on page 1:4.

Every 10 000 km (6 000 miles) check the oil
level, see pages 1:1 and 1:2. Change the
oil after every 40 000 km (25 000 miles).
N.B. The type of gearbox will decide the
kind of lubricant to be used, see pages 1:1
and 1:2.

Replace the filter complete according to
instructions in Part 2.

Check the oil level when filling the gaso-
line tank. Change the oil according to in-
structions on page 1:1.

Every 10000 km (6 000 miles check that
the oil reaches up to the filling plug.
Concerning lubricant for the final drive
with differential lock, see page 1:2.



Wheel bearings|
Note 1

Steering gear
Note 2

Brake fluid
container
Note 3

Distributor
Note 4
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Note 5

Wheel bearings
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LUBRICATING CHART

Lubricate
after every

See note
10 000 km
6 000 miles

Lubricate *

after every
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Wheel bearings
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SVO 1426
SVO 1867

SVO 2250
SVO 2405

SVO 2407
SVO 2408
SVO 2424
SVO 2435

TOOLS

The following special tools are required for work on the engine.

1867 2250
ij
2440 2818 2819
Fig. 2-1.

Drift for fitting pilot bearing

Drift for removing and fitting bush in rocker arm and
connecting rod

Puller for camshaft gear

Puller for crankshaft gear (SVO 2822 can be used as
alternative)

Press tool for fitting crankshaft gear

Press tool for fitting camshaft gear

Grip tool for removing and fitting valve tappets
Dowels (2) for fitting cylinder head

2407

2823

Tools for engine

SVO 2438
SVO 2439

SVO 2440
SVO 2818
SVO 2819
SVO 2823
SVO 2903
SVO 4090

2408

|

2435

2424

Centering sleeve for timing gear casing and fitting
ring circlip

Centering sleeve for rear sealing flange and fitting
felt ring circlip

Puller for crankshaft hub

Drift for removing valve guide

Drift for fitting valve guide

Ring for fitting standard piston

Spanner for removing oil filter

Puller for crankshaft pilot bearing

2:1
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Fig. 2-2. Tools for removing enhgine
SVO 2810 Beam for lifting out and installing engine
SVO 2869 Lifting lug for attaching lifting beam 2810 in front end
of engine
SVO 2870 Lifting lug for attaching lifting beam 2810 in rear end
of engine
(The previous lifting tool SVO 2425 can also be used for lifting
out and installing the engine.)

VOLVO
103643

Fig. 2-3. Stand SVO 2520 and fixture SVO 2521 for engine

2:2

SV02901

Yehee
Fig. 2-4. Special tools for B 20 E

EFAW 228 Bosch test instrument with pressure gauge
SVO 2901 Pinchers, 4 (for pinching fuel lines)



GROUP 20

GENERAL
DESCRIPTION

Output and torque are: The B 20 E engine is a four-cylinder, water-cooled,
SAE overhead-valve unit with positive crankcase ven-
130 b.h.p. at 6,000 r.p.m. tilation. The crankshaft is journalled in five bear-
18.0 kpm (130 Ib. ft.) at ings.

3,500 r.p.m. The engine is equipped with electronically controll-
DIN ed fuel-injection.

120 b.h.p. at 6,000 r.p.m. Engine output is shown in Fig. 2-7.

17.0 kpm (123 Ib.ft.) at

3,500 r.p.m.

Ve
Y6

Fig. 2-5. Engine B 20 E viewed from right Fig. 2-6. Engine B 20 E viewed from left
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Fig. 2-7. Output and torque curves
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REPAIR INSTRUCTIONS

Fig. 2-8. Lifting out engine

REMOVING THE ENGINE

1.
2.

2:4

Remove the gear lever.
Place a container under the engine and open
the cooling water cock. Take off the filler cap
on the expansion tank.
Disconnect the positive lead from the battery.

Remove the hose for the pressure sensor and
the brake unit from the inlet duct. Remove the
clamp for the hose from the cylinder head.

Remove the lock and bracket for-the throttle
cable.

Remove the plug contacts for the temperature
sensor, the cold start valve and the throttle
valve switch.

Remove the electric lead from oil temperature
and oil pressure sensors in the rapid contact.
Remove the oil pressure hose for the oil pres-

i

Fig. 2-9. Llifting lug on engine rear end

» 10.

13.

14.

15.

16.
17.
18.

sure gauge at the pipe connection.

Remove the hose for the induction air.

Remove the ground lead from the inlet duct
and the electric lead from the temperature
sensor.

Pinch the return line from the pressure regula-
tor and the line from the fuel tank to the di-
stributing pipe with pinchers SVO 2901. Re-
move the two hoses from the distributing pipe.
Remove the hose for the cold start valve from
the distributing pipe.

Remove the bracket with the pressure regula-
tor.

Remove the injectors and fit them with mask-
ing caps and plug the holes. Place the injec-
tors, the distributing pipe and pressure regula-
tor on the heater element.

Remove the water hoses for the heater ele-
ment from the engine.

Remove the upper radiator hose. Close the
drain cock on the block. Move the container
under the radiator.

Remove the lower radiator hose from the
radiator.

Remove the radiator and hose for the expan-
sion tank.

Remove the engine hood.

Remove the electric leads from the alternator.
Remove the ignition leads from the spark plugs
and the distributor cap from the distributor.
Remove the plug contact and the electric lead
from the distributor. Remove the electric lead
from the starter motor.



19.

20.

21.

22.
23.

24.
25.

26.
27.

28.
29.

Fit lifting lug SVO 2870 in the rear end of the
engine (Fig. 2-9) and lifting lug SVO 2869 in
the front end (Fig. 2-10).

Prop up the vehicle with four props. Drain the
engine oil.

Remove nuts and washers for the front engine
mounting.

Remove the nuts for the exhaust manifold
flange.

Remove the ground lead from the engine.
Hook lifting beam SVO 2810 onto the lifting
lugs and adjust the block and tackle unit at the
rear end. Lift so that the engine starts rising
at the rear end (see Fig. 2-8).

Remove the front universal joint.

Remove the return spring for the clutch and
the clutch cable and sleeve.

Take off the clamp for the exhaust pipe.

Remove the speedometer gear at the gear-
box and the electric cable from the solenoid.

Remove the gearbox member.

Hoist the engine with the lifting unit and lower
the engine’s rear end with the block and tackle.
Remove the electric cable from the gearbox
electric contact and install the cables through
the clamp.

Pull the engine forwards over the front mem-
ber, raise the engine. Level up the engine and
gearbox and take out the complete unit.

INSTALLING THE ENGINE

1.

Fit the lifting lugs and lifting beam. Hoist the
engine into position and fit the electric cables
on the gearbox. Lower the engine into position.
Fit the speedometer gear and the electric
cable on the solenoid.

Fit the gearbox member and the universal joint.
Fit the clutch cable, sleeve and return spring.
Adjust the clutch play according to Part 4 (41).

10.
1.
12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

Remove the engine hoist unit. Fit the exhaust
manifold flange with a new gasket. (Do not
tighten the nuts.)

Fit washers and nuts for the front engine
mounting.

Tighten the nuts for the exhaust manifold
flange. Connect the ground lead. Fit the clamp
for the exhaust pipe.

Lower the vehicle. Remove the lifting lugs.

Connect the electric leads for the starter mo-
tor and the plug contact and electric lead to
the distributor.

Fit the distributor cap and leads.

Connect the electric leads for the alternator.
Fit the engine hood.

Fit the radiator, the hose to the expansion tank
and upper and lower radiator hoses.

Connect the hoses for the heater element.
Remove the protective plugs and masking
caps. Place new rubber seals on the injectors.
Fit the injectors and distributing pipe. Fit the
pressure regulator.

Fit the hoses to the distributing pipe. Remove
the pinchers from the hoses.

Connect the electric lead for the temperature
sensor and the ground lead to the inlet duct.
Connect the electric lead from the oil tempera-
ture and oil pressure in the rapid contact.

Fit the oil hose and hose for the induction air.
Fit the plug contacts for the temperature sen-
sor, cold start valve and throttle valve switch.
Fit the lock pin and bracket for the throttle
cable.

Connect the vacuum hose from the brake ser-
vo and fit the clamp.

Connect the hose for the pressure sensor.
Connect the battery lead. Fill with engine oil
and coolant.

Fit the gear lever.

Carry out function and leakage check.
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GROUP 21

ENGINE
DESCRIPTION

CYLINDER BLOCK

The cylinder block (lllustration A) is made of spe-
cial cast iron and is cast in a single unit. The cy-
linder bores, which are surrounded by cooling
jackets, are machined directly in the block. The oil-
ways in the block are arranged so that the oil filter,
which is of the full-flow type, is directly attached to
the right-hand side of the block. A reinforcing brac-
ket is mounted to the cylinder block and flywheel
housing for taking up vibrations, see Fig. 2-11.

CYLINDER HEAD AND VALVES

The cylinder head is secured to the block by means
of bolts. All the combustion chambers are machined
throughout and have separate inlet and exhaust
ports, one for each valve.

The valves, which are fitted suspended in the cylin-
der head, are made of special steel and are carried
in replaceable guides. The valve stems are chromed.
The valve collet is provided with three lands and
the valve with corresponding grooves, which hold
the valve but also make suitable rotation possible.
(Compare with Fig. 2-22.) The valves are provided
with valve guide rubber seals, which are mounted
on the guides.

The cooling jackets are designed so that the air
around the spark plugs is also cooled. Water distri-
bution is by means of a pipe, the water being di-
rected towards the warmest parts of the engine.

CRANKSHAFT AND BEARINGS

The crankshaft is made of steel and has ground,
case-hardened bearing journals. It is carried in five
main bearings, the rear flange bearing of which also
functions as a pilot bearing axially. There are drilled
oilways in the crankshaft for the lubricating oil.
The bearing shells, which are replaceable, consist
of a steel backing with indium-plate lead-bronze
bearing metal.

CAMSHAFT AND VALVE TAPETS

The camshaft is made of special-alloy cast iron and
has case-hardened cams. It is driven from the
crankshaft through a gear train which has a ratio

2:6

of 1:2. Camshaft axial location is maintained by
means of a bronze axial washer located at the front
end of the camshaft. Axial play is determined by a
spacer ring behind the camshaft gear, which has a
steel hub. The valve tappets are actuated directly
by the camshaft. They are located in holes in the
block above the camshaft and transfer movement
to the valves by means of push rods and rocker
arms. There are no inspection covers for the valve
tappets since these are accessible after the cylin-
der head has been removed.

CONNECTING RODS,
PISTONS AND PISTON RINGS

The connecting rods are made of drop-forged steel
and are provided with a precision-machined bush
which acts as a bearing for the gudgeon pin. The
big-end bearing shells are precision-manufactured
and are replaceable.

The pistons are made of light-alloy and have two
compression rings and one oil scraper ring. The
upper compression ring is chromed in order to re-
duce cylinder wear.

The gudgeon pin has a floating fit in both the piston
and connecting rod. The axial movement of the gud-
geon pin is limited by circlips in the gudgeon pin
hole.

y

vOLVO
101 965
Fig. 2-11. Reinforcing bracket, cylinder block—flywheel housing
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INLET DUCT AND EXHAUST
MANIFOLD

The exhaust manifold is made of cast-iron and dif-
fers from the inlet duct, which is of light-alloy.
The inlet duct is intended for electronically controll-
ed fuel injection and is designed as a chamber
with four pipes which connect to the inlet ports of
the cylinder head.

POSITIVE CRANKCASE
VENTILATION

This arrangement prevents crankcase gases from
being released into the atmosphere. They are in-
stead sucked into the engine through the inlet
duct and take part in the combustion process.
The residue is blown out through the exhaust pipe
together with the other combustion residues.

Between the rocker arm casing and the inlet
duct there is a hose (2, Fig. 2-12). It is connected
“to the intake manifold by means of a calibrated
nipple (3). (This nipple should be cleaned every
40000 km = 25000 miles.) Between the oil trap,
which is connected to the crankcase, and the in-

let duct there is a hose (1) connected for the
fresh-air supply. At the connection to the oil trap
there is a flame guard (5), which consists of a metal
filter. The partial vacuum which arises in the inlet
duct when the engine is running, brings about
a partial vacuum in the rocker arm casing and
crankcase through the hose (2). Fresh air is sup-
plied to the crankcase through the air cleaner via
the hose (1).

As the fresh air supply passes through the air
cleaner, impurities are prevented from getting into
the engine. Where there is a high or medium degree
of partial vacuum in the crankcase (inlet duct),
which happens during idling and when operat-
ing under a light load, the system functions as
described above. When the partial vacuum in the
crankcase is less than that in the air cleaner,
which occurs at full load and/or with large flow
quantities, no fresh air is supplied. Instead the
flow in the hose (1) reverses and the crankcase
gases go both ways. In this way, the crankcase
ventilation system can deal with relatively large
quantities of crankcase gases without any escaping
into the atmosphere.

Fig. 2-12. Positive crankcase ventiiation

1. Hose for fresh air supply
2. Hose for crankcase gases
3. Nipple

4. Inlet duct
5. Flame guard
6. Oil trap
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REPAIR INSTRUCTIONS
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Fig. 2-13. Engine on stand

DISMANTLING THE ENGINE

After the engine has been lifted out of the vehicle,
dismantling is carried out as follows. (Instructions
for the individual parts are given under the sepa-
rate headings concerned.)

1. Place the engine on stand SVO 2520 with fix-
ture SVO 2521 (see Fig. 2-13). Check that the
oil has been drained off.

2. Remove the starter motor and reinforcing plate
on the lower front edge of the flywheel housing.
Remove the flywheel housing together with the
gearbox and then remove the clutch and fly-
wheel.

3. Remove the rear flange, taking care not to dam-
age the contact surfaces, the alternator, water

Fig. 2-14. Removing valve tappets

2:8

Fig. 2-15. Marking the main and big-end bearings

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

pump and distributor, the rocker casing, rocker
arms, the manifold, holders for injectors, cylin-
der head and oil filter.

Remove the valve tappets with tool SVO 2424,
see Fig. 2-14.

4. Remove the timing gear casing and the timing
gears. Concerning tools, see under the head-
ing “Replacing the timing gears”. Remove the
camshaft.

5. Remove the carbon ridge from the cylinder bo-
res. Remove the sump, oil pump and connecting
rods with pistons. Replace the caps correctly
on their respective connecting rods.

6. Turn the engine upside down and remove the
crankshaft. Replace the caps correctly in their
respective positions.

CLEANING

After dismantling, all the parts should be thoroughly
cleaned. Parts made of steel or cast iron can be
washed in a degreasing tank with a caustic soda
sclution. Light-alloy parts can, however, be de-
stroyed by caustic soda so that they should prefe-
rably be cleaned with white spirit.

Pistons and bearing shells must never be washed in
caustic soda. Rinse the parts with warm water and
blow them dry with compressed air after washing.
Clean the oilways with particular thoroughness. All
sealing plugs at the oilway openings in the cylinder
block must be removed during the cleaning pro-
Cess.



ASSEMBLING THE ENGINE

When assembling the engine, follow the instruc-
tions for the parts concerned. Check the marking of
the bearings according to Fig. 2-15. The main bear-
ings are marked 1—5, and the big-end bearings
1—4, counting from the front.

Check that all parts are clean and lubricate sliding
surfaces with oil before assembling. Always use
new gaskets, split pins and lock washers.

No adhesive should be used on the gaskets.

The seals on the ends of both the oil pump delivery
pipe and the water pump pipes are in the form of
rubber rings. These rings, which seal radially, are
made of special rubber with very close tolerances.
Only genuine Volve parts should be used. Fitting is
facilitated by coating the rings with soap solution.
The rings are fitted on the pipes and then pressed
into their correct positions before the attaching
bolts are tightened. The oil pump flange should lie
flush against the cylinder block before tightening.
The timing gear casing and rear sealing flange must
be accurately centered when fitting. See under the
headings “Replacing the timing gear casing” and
“Fitting the rear sealing flange".

The big-end bearing bolts and nuts should be re-
placed with new ones when reconditioning.

Place the reinforcing bracket in position and tighten
all the bolts by hand. Screw firmly the bolts in
the flywheel housing and then the bolts in the
cylinder block.

The cylinder head is fitted with the help of guide
pins (SVO 2435). The bolts must be tightened in
the sequence shown in Fig. 2-16, in order to avoid
unnecessary stresses. Check that the oil hole
(Fig. 2-17) for lubricating the rocker arms is clear.
The pilot bearing (5, Fig. 2-18) should be lubricated
before fitting with heat-resistant ball bearing gre-
ase. The bearing and protecting washer are held in
position by a circlip (6).

The most important bolt and nuts should be tight-
ened with a torque wrench, see “Tightening Tor-
ques’ in “Specifications’.

Use a cylinder head gasket of the right thickness,
see “Specifications”.

VALVE GRINDING AND

DECARBONIZING

REMOVING

1. Drain off the coolant from the radiator and
cylinder block. To do this open the cock on
the right-hand side of the engine and, if neces-
sary, disconnect the lower radiator hose.

2. Remove the positive lead from the battery.

7 3
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Fig. 2-16. Tightening sequence for cylinder head bolts

Fig. 2-17. Oil hole in cylinder head

1 23 456 7 ég 10
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Fig. 2-18. Rear end of engine

1. Guide pin 6. Circlip

2. Core plug 7. Circlip

3. Sealing flange 8. Sealing washer
4. Crankshaft 9. Plug

5. Pilot bearing 10. Guide pin

3. Remove the hoses for the pressure sensor,
brake servo, crankcase ventilation and ignition
distributor.

4. Remove the electric cables from the throttle
valve, cold start valve, temperature sensors
for coolant and from the injectors.

2:9



5.
6.

10.

1.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Fig. 2-19. Guide pins for fitting cylinder head

Remove the hose for the induction air.

Remove the lock pin and bracket for the thrott-
le cable.

Remove the ground cable from the inlet duct
and the electric cable from the temperature
sensor for the coolant thermometer.

Pinch the hose from the fuel tank to the
distributing pipe and the return line from the
pressure regulator. Use pinchers SVO 2901.
Remove both the pressure hoses and the hose
for the cold start valve from the distributing
pipe.

Remove the bracket with the pressure regula-
tor.

Turn the lock rings for the injectors and lift up
the injectors together with the distributing pipe.
Remove the heating hose and the upper radia-
tor hose.

Remove the alternator tensioning bar from the
cylinder head.

Unscrew the bolts for the inlet duct stay.
Remove the inlet duct nuts and bolts.
Remove the clamp for the water pipe and the
clamp for the brake servo hose.

Remove the ignition leads and spark plugs.
Remove the rocker arm cover, the rocker arm
shaft and the push rods.

Remove the injector holders from the cylinder
head .

Remove the cylinder head bolts and lift off the
head. Take off the cylinder head gasket, the
flange gasket and the rubber rings for the
water pump.

Clean the piston crown, combustion cham-
bers, inlet ports and exhaust ports very tho-
roughly. Do not use emery cloth since small
grinding particles can get in between the piston
and cylinder walls and consequently cause
scoring. Recondition the volve system as de-
scribed under the heading “Cylinder head
and valves”. Check that the oilway to the
rocker arm mechanism on the valve tappet
side in the middle of the head is clean. In the

2:10

YR%P
Fig. 2-20. Valve seat width A=2 mm (0.08”)

cylinder head oil goes up through the bolt
hole, between the bolt and hollow partition,
through a diagonal oilway to the attaching
bolt for the rocker arm shaft and then up into
the shaft.

FITTING

22.

23.

24.

25.

26.

27.

28.

29.

30.

Screw the guide pins SVO 2435 into the block,
one in the front right-hand hole and the other
in the left-hand rear hole, see Fig. 2-19. Install
a new cylinder head gasket, a new inlet duct
gasket and new sealing rings for the water
pump. Fit the cylinder head. Screw out the
guide pins and fit the bolts in these holes as
well. For tightening sequences and tightening
torques, see Fig. 2-16. The tightening torque
is 8.5—9.5 kpm (60—70 Ib.ft.).

Fit the injector holders with new rubber rings
on the cylinder head.

Fit push rods and rocker arm shaft. Adjust the
valves to 0.40—0.45 mm (0.016—0.018").

Fit the rocker arm cover, the spark plugs and
the ignition leads.

Fit the clamp for the brake servo hose and
also the clamp for the water pipe.

Fit and tighten the inlet duct nuts and bolts.

Fil the bolts for the inlet duct stay. Fit the
alternator tension bar and adjust the fan balt.
Connect the upper radiator hose and the
hose for the heating system.

Change the rubber seals on the injectors for
new ones. Fit the injectors with the distribut-
ing pipe.

Fit the bracket with the pressure regulator.
Connect the fuel hoses and remove the pin-
chers.

Connect the electric cable to the sensor for
the temperature gauge and the ground cable
to the inlet duct.



31. Fit the bracket and lock pin for the throttle
cable.

Fitt the hose for the induction air.

32. Fit the electric cables for the throttle switch,
cold start valve, injectors and temperature
sensor for coolant.

33. Connect the hoses for the pressure sensor,
brake servo, crankcase ventilation and ignition
distributor. Re-fit the battery lead.

34. Fill with coolant and check function and for
leakage.

CYLINDER HEAD AND VALVES

DISMANTLING

1. Remove the valve springs by first compressing
them with valve pliers and removing the valve
collets, after which the pliers are released.
Place the ‘valves in order in a valve rack. Re-
move the valve guide seals.

2. Measure the clearance between the stem and
guide. With a new valve the clearance should
not exceed 0.15 mm (0.006”). Also check that
the valves are not excessively worn. See the
“Specifications” under the headings “Valve
system’”” and “Wear tolerances”.

CLEANING

Remove carbon and combustion deposits from the
valves, combustion chambers and ports by using
rotating brushes.

GRINDING THE VALVES AND VALVES SEATS
1. Grind the valves in a machine after they have

SVO0 2818

SVO0 2819
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Fig. 2-21. Replacing valve guid
A=179 mm (0.705")

been cleaned. If they are excessively worn, fit
new valves. -

Grind the valve seals. Use an electrically driven
grinder or a hand milling cutter. A pilot spindle
must be carefully fitted before work is started
and any worn guides must be replaced with new
ones. The seat should be ground until a good
sealing surface is obtained. The angle is 45°
and the width of the sealing surface should be
approx. 20 mm (0.08”), see “A” Fig. 2-20. If
the sealing surface is too wide after grinding,
it can be reduced by using a 70° grinding stone
from the inside and a 20° grinding stone from
the outside.

Coat the valve sealing surfaces with a thin layer
of fine grinding paste and lap in the valves
against their seats.

Then clean the valves and seats and check that
good sealing is obtained.

REPLACING THE VALVE GUIDES

1.
- 2.

Press out the old guides with tool SVO 2818.
Press in the new guides using drift SVO 2819
and a 0.4 mm (0.016”) thick washer placed be-
tween the tool and cylinder head, see Fig. 2-21.
Check that the guides are free from burr and
that the valves move easily in them.

ASSEMBLING

1.

Check that the parts are in good condition and
clean. Test the springs to ensure that they main-
tain the values given in the “Specifications”.
Place the valves in position. Fit the valve guide
seal, valve spring, upper washer and collet.

VOL V¢
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Fig. 2-22. Valve collet and valve guide seal

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



REPLACING THE ROCKER ARM BUSHES

AND GRINDING THE ROCKER ARMS

1. If wear amounts to 0.1 mm (0.004”), replace the
rocker arm bush. Use tool SVO 1867 for press-
ing the bush out and in, see Fig. 2-23. Then
ream the bush to an accurate fit on the shaft
using a suitable reamer. The hole in the bush
should coincide with the hole in the rocker arm.

2. If necessary grind the pressure surface against
the valve in a special machine.

VOLVO
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Fig. 2-23. Replacing bush in rocker arm

ADJUSTING THE VALVE CLEARANCE

The valve clearance can be adjusted satisfactorily
with the engine stopped, irrespective of whether
it is cold or warm. The clearanace is the same
for both the inlet and exhaust valve. When adjust-
ing, use two feeler gauges, one “Go” 040 mm
(0.016”) thick and the other “No-Go" 0.45 mm
(0.018”) thick. The clearance is adjusted so that the
thinnest gauge can be inserted easily while the
thicker one must not enter.

When the piston in No. 1 cylinder is at top dead
centre (the compression stroke), adjust valves Nos.
1, 2. 3 and 5 (counted from the front), and with the
piston in No. 4 cylinder &1 top dead centre, valves
Nos. 4, 6, 7 and 8.

CYLINDER BLOCK

MEASURING THE CYLINDER BORES
The cylinder bores are measured with a special dial
indicator as shown in Fig. 2-24. Measuring should
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Fig. 2-24. Measuring cylinder bore

be carried out just below the top edge of the bore
and only in the transverse direction of the engine.
A letter is stamped on each cylinder bore indicating
the classification of the bore and piston (only on
standard models).

PISTONS, PISTON RINGS
AND GUDGEON PINS

MEASURING THE PISTONS

The pistons are measured with a micrometer at
right angles to the gudgeon pin hole 12 mm
(0.47”) from the lower edge on the piston.

FIT OF PISTONS IN CYLINDERS

The fit of the pistons in. their respective cylinders
is tested with the piston rings not fitted. The
clearance at right angles to the gudgeon pin hole is
measured with a feeler gauge 1/2” wide and 0.05
mm (0.0020”) thick attached to a spring balance.
The force applied should be 1 kg (2.2 Ib). This
gives the average value for piston clearance. When
the this force is applied, the piston clearance
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Fig. 2-25. Measuring piston clearance

obtained is equal to the thickness off the feeler
gauge used. The test is carried out at several dif-
ferent depths. See Fig. 2-25. Standard bore cylin-
ders have a letter stamped on which shows the
dimensions, and the pistons concerned should be
marked with the same letter.

PISTON RING FIT

IN O NEW OR RE-BORED CYLINDER

1. Push down the piston rings one after another in
the cylinder bore. Use a reversed piston to en-
sure that the rings come into the correct posi-
tion.

2. Measure the ring gap with a feeler gauge, see
Fig. 2-26. The gap should be 0.40—0.55 mm

e A ———
VRRP

Fig. 2-26. Measuring piston ring gap
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Fig. 2-27. Piston ring clearance in groove

(0.016——0.022"). If necessary, the gap can be
increased with the help of a special file.

3. Check the piston rings by rolling them in their
respective grooves. Also measure the clearance
at a few points. See “Specifications” for me-
asurements.

IN A WORN CYLINDER BORE

When checking the fit in a worn cylinder bore, the
rings must be checked at the bottom dead center
position where the diameter of the bore is smallest.

GUDGEON PINS

The gudgein pins are available in oversize 0.05 mm
(0.002”) larger than the standard diameter 22.00 mm
(0.866”). If the gudgeon pin hole in the piston is
worn so much that an oversize is necessary, the

24663

Fig. 2-28. Fieplac)ng bush in connecting rod

'
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Fig. 2-29. Gudgeon pin fit

hole should first be reamed out to the correct mea-
surement. Use a reamer fitted with a pilot guide and
only take small cuts at a time.

The fit is correct when the gudgeon pin can be
pushed through the hole by hand with light re-
sistance.

CONNECTING RODS
REPLACING THE BUSHES

If the old bush in a connecting rod is worn, press it
out by using drift SVO 1867 and press in a new
bush with the same tool, see Fig. 2-28. Make sure
that the lubricating holes index with the holes in the
connecting rod. Then ream the bush to the correct
fit. The gudgeon pin should slide through the hole
under light thumb pressure but without any notice-
able looseness, see Fig. 2-29.

STRAIGHTENING

Before being fitted, the connecting rod should be
checked for straightness, twist and any S-distor-
tion. Straighten if necessary, see Fig. 2-30. Nuts
and bolts should be replaced with new ones when
reconditioning is being carried out.

ASSEMBLING AND FITTING PISTON
AND CONNECTING ROD

When assembling make sure that the piston is fac-
ing correctly so that the slot on the piston crown
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Fig. 2-30. Checking connecting rod

points forwards, see Fig. 2-31. There will be a loud
noise if the piston is turned the wrong way. The
connecting rod marking should face away from the
camshaft side. The gudgeon pins are then fitted, the
circlips placed in position and the piston rings in-
stalled.

Use piston ring pliers for fitting the rings. The
upper compression ring is chromed. Place the
bearing shells in their seats. Turn the rings so that
their gaps are not opposite one another. Lubricate
the piston and bearing surfaces.

Use installation ring SVO 2823, see Fig. 2-32, when
fitting the piston and a torque wrench, see “Speci-
fications” for the correct tightening torque.

VOLVO
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Fig. 2-31. Marking on piston and block
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Fig. 2-32. Fitting piston
Installation ring SVO 2823

CRANKSHAFT

After the crankshaft has been cleaned, its journals
must be measured with a micrometer. Measuring
should be carried out at several points round the
circumference and along the longitudinal axis of
each journal. Out-of-roundness on the main bearing
journal should not exceed 0.05 mm (0.002”), and
0.07 mm (0.003”) on the big-end bearing journals.
Taper should not exceed 0.05 mm (0.002”) on any
of the journals.

If the values obtained are close to or exceed the
wear limit mentioned above, the crankshaft should
be ground to undersize. Suitable bearing shells are
available in 2 undersizes. The measurements con-
cerned are to be found in the “Specifications”.
Check that the crankshaft is straight to within 0.05
mm (0.002”) by using a dial gauge. The crankshaft
is fitted on two V-blocks and a dial gauge placed
against the center bearing journal after which the
crankshaft is rotated. If necessary, straighten the
crankshaft in a press.

GRINDING THE CRANKSHAFT

Before the crankshaft is ground, a check should be
made to ensure that it is straight, this being done as
described previously. Grinding is carried out in a
special machine whereby the main bearing journals
and the big-end bearing journals are ground to
identical measurements. These measurements,
which are given in “Specifications’, must be care-

VOLVO
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Fig. 2-33. Bearing journal

fully followed in order to ensure correct clearance
with ready-machined bearing shells. !
On no account must the bearing shells be shaved
or the bearing caps filed.

The fillets at the ends of the journals should have
a radius of 2.0—2.5 mm (0.080—0.100") on all jour-
nals, see Fig. 2-33. The width measurement (A) for
the pilot bearing depends on the size of the journal
and should be ground in order to obtain the correct
measurement.

After grinding has been completed, all the burr
should be carefully removed from the oilway open-
ings and all the journals lapped with a fine grinding
paste to the finest possible surface finish. The
crankshaft should then be washed. All the oilways
should be cleaned with particular thoroughness in
order to remove any metal chippings and grinding
residue.

MAIN AND BIG-END BEARINGS

In addition to standard sizes, bearings shells are
available in undersizes of 0.010” and 0.020”. The
rear main bearing shells are provided with flanges
and have a larger width relative to their size. If the
crankshaft has been ground to the correct measure-
ment, the right bearing clearance is automatically
obtained when the bearing shell concerned is fitt-
ed. The bearing shells must not be shaved and the
caps must never be filed in order to obtain closer
bearing fit.
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Fig. 2-34. Centering rear sealing flange

The bolts should be tightened with a torque wrench,
see “Specifications” for the tightening torque.

FITTING THE REAR SEALING FLANGE

1. Make sure that the seal is in good condition and
that the flange is clean. The drain hole must not
be blocked by incorrect fitting of the sump gas-
ket. The sealing ring must not be fitted in the
flange.

2. Fit on the sealing flange but do not tighten the
bolts.

3. Center the flange with sleeve SVO 2439, Fig. 2-
34. Turn the sleeve round while tightening the
bolts and adjust the position of the flange if the
sleeve jams. Check that the flange comes flush
against the underside of the block.

4. Fit a new felt ring and place on the washer and
circlip. Press the circlip into position with the
centering sleeve. Check that the circlip engages
in its groove.

GRINDING THE FLYWHEEL

If the wear surface of the flywheel is uneven or
burnt, the surface can be ground in a saddle-mount-
ed grinding machine. Not more than 0.75 mm (0.03”)
of the original thickness must be ground off.

PILOT BEARING FOR INPUT SHAFT

The pilot bearing circlip and protecting washer are
removed, the pilot bearing pulled out with tool SVO
4090 and checked after having been washed in
white spirit. If the bearing is worn, it should be re-
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Fig. 2-35. Timing gear casing

1. Drain holes 2. Sealing ring

placed with a new one. Before fitting, pack the
bearing with heat-resistant ball bearing grease. The
bearing is fitted with drift SVO 1426, after which
the protecting washer and circlip are fitted.

REPLACING THE OIL SEAL
IN TIMING GEAR CASING

1. Release the fan belt. Loosen the attachment of
the stabilizer at the frame.

2. Screw out the bolt in the crankshaft. Remove
the belt pulley.

3. Remove the circlip for the washer which retains
the felt ring. Remove the washer and felt ring.
Check that the casing is correctly fitted by in-
serting a 0.10 mm (0.004”) feeler gauge in the
gap between the casing and hub on the crank-
shaft and moving it all round. If the feeler gauge
jams at any point, the casing should be center-
ed, see under “Replacing the timing gear cas-
ing".

4. Fit a new felt ring. Place the washer in position
and fit the circlip. Check that the circlip fits
properly in position.

5. Fit the remaining parts and tension the fan belt.

REPLACING THE TIMING GEAR

CASING

1. Loosen the fan belt. Remove the fan and pulley
on the water pump. Disconnect the stabilizer
attachment from the frame.

2. Remove the bolt for the crankshaft belt pulley
and remove the pulley.
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Fig. 2-36. Centering timing gear casing

Remove the timing gear casing. Slacken a
couple of extra bolts for the sump and be care-
ful not to damage the gasket. Remove the cir-
clip, washer and felt ring from the casing.
Make sure that the gasket are in good condi-
tion and that the drain hole is open and clean
inside the timing gear casing which is to be
fitted, see Fig. 2-35.

Place the casing in position and fit the bolts
without tightening them.

. Center the casing with sleeve SVO 2438, see

Fig. 2-36. Turn the sleeve while tightening and
adjust the position of the casing so that the

Fig. 2-37. Removing hub on crankshaft
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Fig. 2-38. Removing camshaft gear

sleeve is not jammed. Check after final tighten-
ing of the casing that the sleeve can be easily
rotated without jamming.

7. Fit a new felt ring, washer and circlip. Push
them into their position with the centering
sleeve SVO 2348. Check that the circlip has
engaged in its groove.

8. Fit the other parts and tension the fan belt. See
“Specifications’ for the tightening torque. Fix
the stabilizer attachments firmly to the frame.

REPLACING THE TIMING GEARS

1. Drain off the coolant and remove the cover plate
and radiator.

Carry out operations 1—3 in previous section.

3. Remove the hub from the crankshaft with puller
SVO 2440. See Fig. 2-37.
Before applying the tool, its large nut must be
screwed backwards so that the cone is not ten-
sioned. The center bolt should also be screwed
back.
Then fit the tool, screw in the large nut so
that the hub is firmly held and pull it off by
screwing in the center bolt.

4. Remove the camshaft nut and pull off the gear
by using uller SVO 2250, see Fig. 2-38.

5. Pull off the crankshaft gear by using puller SVO
2405, Fig. 2-39. Screw out the oil nozzle, blow it
clean and then re-fit it as shown in Fig. 2-42.
The gears are lubricated by oil fed through this
nozzle.

6. Fit the crankshaft gear by using tool SVO 2407
and the camshaft gear by using SVO 2408, see
Figs. 2-40 and 2-41. Fit the hub on the crank-
shaft. Do not push the camshaft backwards so
that the seal washer on the rear end loosens.
Check that gears are in the correct position
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Fig. 2-39. Removing crankshaft gear Fig. 2-41. Fitting crankshaft gear

relative to each other, as shown in Fig. 2-42.
Tool SVO 2407 has a socket intended for turn-
ing the crankshaft.

The tooth flank clearance and camshaft axial
clearance, determined by the spacer ring behind
the camshaft gear, are given in the “Specifica-
tions”

Center and fit the timing gear casing as well
as the other parts according to operations 4—8
in the previous section.

POSITIVE CRANKCASE
VENTILATION

OVERHAUL

At intervals of 40000 km (25000 miles) unscrew
and clean the nipple (3, Fig. 2-12). Check the hoses
at the same time. Replace any that are in poor
condition.

1 } 2 ' o oLvo
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Fig. 2-42. Markings on timing gears
1. Qil nozzle 2. Markings

Fig. 2-40. Fitting crankshaft gear Fig. 2-43. Measuring tooth flank clearance
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GROUP 22

LUBRICATING SYSTEM
DESCRIPTION

The engine has a force-feed lubricating system, see
Fig. 2-44. Pressure is provided by a gear pump
driven from the camshaft and fitted under the
crankshaft in the sump. The gear pump forces the
oil past the relief valve, which is also fitted on the

Fig. 2-44. Lubricating system

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

OIL PUMP, RELIEF VALVE

The oil pump, see Fig. 2-45, is of the gear type and
is driven through a gear train from the camshaft.
The delivery pipe from the pump to the cylinder
block does not have screw unions and is, therefore,
automatically tightened in position when the attach-
ing bolts for the pump are tightened. At each end
of the pipe there are sealing rings made of special
rubber. The relief valve is fitted directly on the
pump and consists of a spring-loaded ball. The ball
has a cylindrical guide with a stop at the end posi-
tion and, therefore, operates flexibly. Even at idling
speed there is a certain amount of overflow, so that
the oil pressure is then relatively low.

pump, through the oil filter and then through oil-
ways out to the various lubricating points. All the
oil supplied to the lubricating points, therefore, first
passes through the oil filter.

OIL FILTER

The oil filter (see Fig. 2-46), which is manufactured
as a single unit complete with element, is of the
full-flow type and is screwed directly onto the cylin-
der block. The oil which is fed out to the various
lubricating points in the engine first passes through
the oil filter element which is made of special pa-
per. In the oil filter there is a by-pass valve which
allows the oil to by-pass the element if resistance
to flow should become excessive. When replacing
the filter, the old one is discarded completely and
a new one fitted.
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Fig. 2-46. Oil filter

1. Relief valve 4. Nipple
2. Element 5. Gasket
3. Body 6. Cylinder block
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Fig. 2-45. Oil pump

1. Drive shaft 6. Retainer clip

2. Pump body 7. Strainer

3. Bushes 8. Driven gear

4. Driving gear 9. Spring for relief valve

5. Cover 10. Valve ball
REPLACING THE OIL FILTER 3. Screw on the oil filter a further half turn by
Together with the element and relief valve, the oil hand. Chain tf’"gs must not be used when fitting.
filter (see Fig. 2-46) is screwed as a complete unit Start the engine and check that there is no lea-
on to a nipple fitted in the cylinder block. kage at the joint. Fill up with oil if necessary.

The filter should be replaced every 10 000 km (6 000
miles), when the old filter is discarded. With a new
or reconditioned engine, the filter should also be
changed the first time after 5000 km (3 000 miles).

1. Remove the old filter with the help of chain
tongs, see Fig. 2-48.

2. Coat the rubber gasket (1, Fig. 2-47) of the new
filter with oil and make sure that the contact
surface for the oil filter is free from dirt. By
smearing it with oil, the gasket slides into better
contact with the sealing surface. Screw on the “ voLvo
filter by hand until it just touches the cylinder

Fig. 2-47. Oil filter ready for fitting
block. 1. Gasket (oiled) 2. Filter



Fig. 2-48. Removing oil filter

Fig. 2-49.
1. Pump body
2. Spring for relief
valve

Oil pump

3. Gear

4. Valve ball

5. Hole for oil pipe

VOLvVO
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OIL PUMP AND RELIEF VALVE

After the pump has been dismantled and cleaned,
check that all the parts are in good condition. Test
the relief valve spring (2, Fig. 2-49), see “Specifi-
cations’’ for the values concerned.

Check that the tooth flank clearance is 0.15—0.35
mm (0.006—0.014"), see Fig. 2-50.

Measure the end float, 0.02—0.10 mm (0.0008—
0.0040”), with a feeler gauge and a new cover or
the old one if not noticeably worn. If the bushes or
shaft are worn, replace them with new ones. Note
that the driving shaft with gear is replaced as a
single unit. The new bushes should be reamed after
pressing in with a reamer provided with a pilot
guide.

The sealing rings at the ends of the delivery pipe
are made of special rubber and are manufactured
to very close tolerances, see Fig. 2-52. Use only
genuine Volvo parts. The delivery pipe must be
clamped in its correct position first in the oil pump
and then the oil pump and pipe together clamped
against the block. The pump connecting flange
should lie flush against the block before being
tightened. Before being fitted, the rubber rings on
the pipe can be coated with soapy water since this
enables the pipe to take up its position more easily.
Tap lightly on the pipe with a soft mallet if neces-
sary.

LVO
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Fig. 2-50. Measuring tooth flank clearance
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Fig. 2-51. Distributor drive position
A=approx. 5°

OILWAYS

Before being fitted, all the oilways must be cleaned
very thoroughly to avoid damage to the bearings,
bearing journals and other components.

To clean the cylinder block oilways, remove the
sealing plugs. After cleaning and drying with com-
pressed air, fit new plugs.
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Fig. 2-52. Delivery pipe sealing rings

FITTING THE OIL PUMP

When No. 1 cylinder is at top dead center, fit the
oil pump drive and distributor. The small part at the
groove is turned obliquely upwards-backwards and
the groove set at an angle of 5° to the longitudinal
axis of the engine, see Fig. 2-51 (A). Make sure
that the shaft goes down into its groove in the
pump shaft.

(N.B. When the timing gear marks are opposite
each other, then the piston for No. 4 cylinder is in
the top dead center position, firing position.)



GROUP 24

FUEL SYSTEM

DESCRIPTION

The fuel system for the B 20 E engine is an elec-
tronically controlled fuel injection system.

The system is made up of the following units: Fuel
filter, electric fuel pump, pressure regulator, fuel
injectors, cold start valve, inlet duct, throttle valve,

auxiliary air regulator, temperature sensors (induc-
tion air and coolant), pressure sensor (for pressure
in inlet duct), triggering contacts in ignition distri-
butor and the electronic control unit, see Fig. 2-53.
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__J 12 VU
424
Induction air, Induction air, Fuel line, Fuel line, Fuel line,
before air after air feed pressure Induction return to tank
throttle valve throttle valve 2 kp/ecm? (28 p.s.i.) line

Fig 2-53. Fuel Injection system,'princlple of operation

1. Air cleaner 7. Pressure sensor

2. Temperature sensor for 8. Control unit
induction air 9. Battery

3. Throttle valve 10. Fuel tank

4. Throttle switch 11. Fusl filter

5. Cold start valve 12. Fuel pump

6. Inlet duct 13. Pressure regulator

14. Distributor with triggering
* contacts

15. Injectors

16. Temp. sensor for
coolant

17. Auxiliary air regulator

18. Ildling adjustment screw
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FUNCTION

Fuel is drawn by the electric fuel pump from the
tank through the filter from where it is conveyed
under pressure into the fuel line.

The pressure regulator, which is connected to the
end of the pressure line, limits the fuel pressure
to 2 kp/cm? (28 p.s.i.). Excess fuel from the pres-
sure regulator flows back to the tank through the
return line. The electro-magnetic fuel injectors,
which are mounted in the intake ports in the cylin-
der head, are connected to the fuel line.

The duration of injection for the injectors is govern-
ed basically by engine load and speed.

The pressure sensor senses the absolute pressure
in the inlet duct and converts it to electrical im-
pulses which are processed by the control unit.
Since the pressure in the inlet duct is proportional
to engine load, the control unit receives informa-
tion concerning the engine load in this way.

The triggering contacts in the distributor provide
the control unit with information about the engine
speed.

The control unit processes this information and, by
means of signals to the injectors, determines how
long the injectors will be open in order to provide
the right amount of fuel.

Over and above the basic fuel, extra fuel must be
supplied to the engine for starting, running warm
and acceleration. During cold starting, the engine
is given extra fuel through the cold start valve on
the inlet duct.

During warming-up the control unit receives in-
formation from the temperature sensor in the cool-
ing water circuit and as a result permits the injec-
tors to remain open for a little longer time. If the
engine is to function as it should with the increased
flow of fuel, more air is required. Extra air is ob-
tained through the auxiliary air regulator which
gradually closes as the engine temperature rises.

The electronic control unit receives impulses for
additional fuel during aceleration from the throttle
valve switch. When the accelerator pedal is de-
pressed, impulses are released from the throttle
switch to the control unit which issues orders to
the injectors to inject a number of times between
the ordinary injections. Depressing the accelerator
pedal quickly would cause the duration of the in-
jection to be longer than the ordinary injection
time.

The throttle valve switch has also another function.
When the acelerator pedal is eased up and the
engine brakes, a contact in the throttle valve switch
is actuated and emits an impulse to the control
unit which shuts off the fuel injections. At about
1000 r.p.m., the injectors start operating again in
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order to provide a smooth changeover to idling
speed. If the engine does not reach a speed of
approx. 1700 r.p.m. before engine braking starts,
the fuel is shut off.
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Fig 2-54. Control unit installed

CONTROL UNIT

The control unit is located under the dashboard,
see Fig. 2-54. Its function is to process the informa-
tion from the various sensors and determine the
opening interval for the injectors, if and for how
long the cold start valve is to be open and when
the fuel pump should start operating. The cold
start valve and fuel pump are operated via control
relays located on the right wheel arch, see Fig.
2-55. Here in the same place, the main relay feed-
ing the control unit is also placed.

The main relay is provided with a diode in the
control circuit to prevent the injection system from
being engaged and consequently damaged, if the
battery polarity is reversed.

1 2 3 188

Fig. 2-55. Control relays

1. Cold start relay 2 Pump rclay 3 Main relay
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Fig. 2-56. Control relay connections

FUEL FILTER

The fuel filter is mounted in the suction line be-
tween the tank and fuel pump, see Fig. 2-57. It is a
paper type filter and should be replaced after
20,000 km (12,500 miles).

ELECTRIC FUEL PUMP

The electric fuel pump is mounted under the ve-
hicle at the front end of the fuel tank, see Fig.
2-58. Pump and motor are enclosed and cannot be
dismantled for repairs. Fuel circulates inside the
motor so that the rotor and brushes operate in the
fuel.

The pump has a combined relief and non-return
valve which also serves for venting any air that
might have been drawn in during the idling of the
pump, see Figs. 2-58 and 2-60.

Fig. 2-57. Fuel fijter

When the pump starts to operate and if there is
air in it, the air is pressed out into the overflow
line via the column in the piston (I, Fig. 2-59). The
column is not large enough to allow all the fuel the
pump can produce to pass, so that, when air
is expelled, the piston is forced back towards the
seat and seals, while the outlet channel (I, Fig.
2-59) opens. When the pump shuts off and the
pressure drops, the piston is forced forwards and
closes the outlet channel when the pressure has
dropped to about 1.2 kp/cm? (17 p.s.i.), the same
position as during the venting. Should the pressure
for some reason or other during operation exceed
about 4.5 kp/cm? (64 p.s.i.), there may be a fault in
the pressure regulator, fuel line blockage, etc., the
strong spring is compressed and the piston opens
and releases fuel into the return line (lll, Fig.
2-59).

‘YOLVO
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Fig. 2-58. Fuel pump

The pump will run only for 1—2 seconds when the
ignition is switched on. This is to prevent the en-
gine from being filled with petrol by a leaking cold
start valve or injector. The pump thereafter opera-
tes only when the starter motor engages or when
the engine is running.
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Underpressure (suction side)

Pressureless (air + petrol)

Approx. 1.2 kp/cm2 (17 p.s.i.),
non-return valve closed

2.0 kp/cm2 (28 p.s.i.), feed pressure

Approx. 4.5 kp/cm? (64 p.s.i.)

Fig. 2-59 Relief and non-return valve
I Venting
Il Normal operation
It Relief valve opens

Fig. 2-60. Fuel pump

. Inlet

. Outlet

. Overflow channel

. Spring

. Combined relief and
non-return valve

. Pump rotor

7. Armature for electric

motor

OB WN -

[}
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Fig. 2-61. Pressure regulator

||
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- 2 kp/cm? (28 p.s.i.) Return to tank

Fig. 2-62. Pressure regulator
1. Valve
2. Diaphragm
3. Spring

PRESSURE REGULATOR

The pressure regulator is placed on a bracket
mounted on the car heater, see Fig. 2-61, and is
connected to the distributing pipe. The pressure
regulator is a fully mechanical regulator which con-
trols the pressure in the fuel lines to 2.0 kp/cm?
(28 p.s.i.).

When the pressure goes below 2 kp/cm? (28 p.s.i.),
the valve (1, Fig. 2-62) closes. Once the pressure
has exceeded 2 kp/cm? (28 p.s.i.), the valve opens
and releases excess fuel into the return line to
the tank.

7

Fig. 2-63. Injector with holder

1. Lock ring

2. Steel washer
3. Rubber seal
4. Rubber seal
5. O-ring

INJECTORS

Fuel is injected into the intake ports in the cylinder
head by four injectors, one for each port. The in-
jectors are mounted in holders fitted on the cy-
linder head.

The injectors operate in two groups, that is, two
and two. Injectors 1 and 2 inject simultaneously,
and 2 and 4 simultaneously.
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Fig. 2-84. Injector

1. Filter

2. Magnetic winding
3. Return spring

4. Magnetic armature
5. Sealing needle

This means that injectors 1 and 4 inject when their
respective intake valve is open, but that injectors
2 and 3 inject when their respective intake valve
is closed. In the latter case, fuel is stored in the
intake port until the intake valve opens. The injec-
tor consists of a housing containing a sealing need-
le, magnetic winding and return spring, see Fig.
2-64. When the magnetic winding (2) is not in
circuit, the return spring (3) presses the sealing
needle (5) against a seat and this shuts off the
supply of fuel.

As the magnetic winding receives current from the
control unit, it attracts the rear section of the
sealing needle (5), shaped as a magnetic arma-
ture, and this lifts the needle about 0.15 mm
(0.006”) from the seat and permits fuel to pass.
Since the needle and opening in the valve are
accurately calibrated and the fuel pressure is con-
stant, only the valve opening interval (2—10 milli-
seconds =0.002—0.01 seconds) will determine the
amount of fuel injected.

2:28

COLD START VALVE

The cold start valve, which is mounted in the inlet
duct after the air throttle, provides the engine
with extra fuel during cold starting. The injection
time is governed by the control unit which, in its
turn, receives information from the coolant tem-
perature sensor.

At —20° C (—4° F) and colder, the cold start valve
provides extra fuel for 10 seconds, and at +55°C
(132° F) the valve stops providing the engine with
extra fuel at starting.

The cold start valve will only inject when the starter
motor is running. When the engine is running and
the starter motor has been shut off before the
injection interval governed by the control unit is
completed, the cold start valve also ceases inject-
ing fuel.

The cold start valve consists of a housing contain-
ing a magnetic winding and an armature together
with return spring and packing, see Fig. 2-65.

VOLYD
ST

Fig. 2-85. Cold start valve

When the magnetic winding (1, Fig. 2-66) is not in
circuit, the packing (4) presses against the inlet of
the armature (3), which in its turn is actuated by the
return spring (2). This keeps the cold start valve
closed. When the magnetic winding is fed from the
control unit via a control relay, the armature is
drawn down and fuel is forced past the packing,
through the cold start valve and into the inlet duct.



Fig. 2-66. Cold start valve
1. Magnetic winding
2. Return spring
3. Magnetic armature
4. Packing

THROTTLE VALVE SWITCH

The throttle valve switch is mounted on the inlet
duct and is connected to the throttie shaft. It has
two functions, to send impulses to the control unit
to increase the fuel supply during acceleration, and
to send impulses to the control unit to shut off the
fuel supply during engine braking.

During acceleration, the switches (2, Fig. 2-68),
are pressed together. This cuts in the circuit so
that current flows from one switch to the other. As
the slip contact move across the zig-zag, the
control unit receives impulses, their number and
rapidity informing the control unit how much addi-
tional fuel is to be injected (that is, how many

Fig. 2-67. Throttle valve switch

VOLVO
104356

Fig. 2-68. Throttle valve switch

1. Slip contacts

2. Switch pair for acceleration function
3. Connection with throttle spindle

4. Switch pair for fuel shut-off-function

additional injections will take piace and how much
the injection interval has to be extended). Throttle
reduction opens the contacts (2) to prevent the
control unit from receiving impulses for "extra
fuel” when the air throttle valve is closed.

Easing up on the accelerator pedal causes the con-
tacts (4) to come together and this supplies the
control unit with information that the air throttle
valve is closed.

If the speed is higher than 1700 r.p.m. when the
switches (4) are closed, the control unit shuts off
fuel injection until the speed drops to about 1000
r.o.m. At this speed, fuel supply is switched on
again to provide a smooth transition to idling
speed. When the engine is cold, the speed limits
are increased by 300 r.p.m. (that is, 2000 r.p.m.
and 1300 r.p.m. respectively). Naturally fuel injec-
tion is engaged immediately when the accelerator
pedal is depressed and the contacts (4) open be-
fore the speed drops to 1000 r.p.m.

PRESSURE SENSOR

The pressure sensor senses the pressure in the
inlet duct and, by permitting pressure variations to
influence the armature in the transformer and so
alter the transformer inductance, the pressure sen-
sor informs the control unit about the load on the
engine.

The pressure sensor is located on the right wheel
housing and is connected to the inlet duct by
means of a hose, see Fig. 2-69.
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Fig. 2-69. Pressure sensor

The pressure sensor, Fig. 2-70, is built into a light-
alloy housing.

When the engine is switched off, atmospheric”

pressure exists on both sides of the diaphragm
(8) and the movable armature (11), which is sus-
pended friction-free in both leaf springs (3 and 6),
is pressed against the full-load stop (9) by the
spring (2). Moreover, both the deflated diaphragm
bellows (7) are pressed together, since they are

2:30

influenced by atmospheric pressure. This permits
the armature (11) to move further to the right. In
this position with the armature at the extreme right,
the pressure sensor informs the control unit that
maximum possible fuel can now be injected.
When the engine starts and the underpressure
from the engine inlet duct influences the left-hand
side of the diaphragm (8), atmospheric pressure
forces the diaphragm over to the part-load stop
(10). At the same time, the diaphragm bellows (7)
expand since they are influenced by the under-
pressure inside the pressure sensor and they move
the armature a bit to the left. Depending uporithe
pressure in the inlet duct (engine load) the arma-
ture adjusts itself to different positions during
driving.

At full-throttle driving, the pressure in the inlet duct
wil be almost equal to the atmospheric pressure, at
which point the armature takes up the same posi-
tion as when the engine starts.

The function of the valve (13) is to prevent pres-
sure impulses in the inlet duct (from the piston mo-
vement) from being conveyed into the pressure
sensor. This valve has a small hole which con-
stricts the impulses. During sudden acceleration,
when air will rush into the pressure sensor, the
hole in the valve is insufficient to cope with this so
that the entire valve is moved by spring pressure
away from the opening and air is allowed to enter.

Fig. 2-70. Pressure sensor
1. Damping spring

2. Coil spring

3. Leaf spring (suspension)
4. Secondary winding

5. Primary winding

6. Leaf spring (suspension)
7. Diaphragm bellows

8. Diaphragm

9. Full-load stop

10. Part-load stop

11. Armature

12. Electric connection

13. Valve

14. Hose connection
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Fig. 2-71. Auxiliary air regulator

AUXILIARY AIR REGULATOR

The auxiliary air regulator is placed at the front
end of the cylinder head and has its capillary tube
projecting into the coolant system, see Fig. 2-71.
The regulator operating range is from —25°C
(—13°F), fully open, to +60°C (140° F), fully
closed.

At cold start, the auxiliary air regulator opens (how
much will depend on the temperature) and admits
additional air into the inlet duct. Gradually, as the
engine heats up, the capillary tube (1, Fig. 2-72)
expands and presses back the regulator slide (2)

Fig. 2-72. Auxiliary air regulator

1. Capillary tube

2. Regulator slide
3. Auxiliary air pipe
4. Return spring

which, at 60° C (140° F), completely shuts off the
through-flow area.

TRIGGERING CONTACTS

Below the centrifugal governor in the distributor
there is a contact device with two triggering con-
tacts, see Fig. 2-73.

The contacts are actuated by a cam on the distri-
butor shaft.

The function of these contacts is to supply infor-
mation to the control unit about engine speed to
enable the control unit to determine partly when
the injection should begin and partly the duration
of the injection with the help of information from
the pressure sensor.

TEMPERATURE SENSOR

The system is fitted with two temperature sensors,
one for coolant and one for intake air. The coolant
temperature sensor provides the control unit with
information about the coolant temperature so that
the control unit can adapt the injection interval and
also determine how long the cold start valve should
be open at cold start.

The intake air temperature sensor provides the
control unit with information about the tempera-
ture of the intake air so that the control unit can
increase the injection quantity somewhat at low
intake air temperature. This compensation ceases
when the temperature of the intake air is greater
than +20° C (68° F).

The coolant temperature sensor is located at the
front end of the cylinder head, see Fig. 2-74, and
the intake air temperature sensor at the rear end of
the air cleaner, see Fig. 2-75.

The part of the temperature sensor sensitive to
temperature variation is a semi-conductor with
negative temperature cocfficient, that is, the re-
sistance drops with increasing temperature. The
resistance alters considerably between different
temperatures. For example, the temperature sen-
sor has at —20° C (—4° F) a resistance of 15000
ohms, but at 60° C (140° F) only 600 ohms.
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Fig. 2-73. Distributor with contact device

1. Triggering contacts
L ggering

C 2. Electrical connection

Fig. 2-75. Intake air temperature sensor

Fig. 2-74. Coolant temperature sensor (connection removed)
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CABLE HARNESS NUMBERING
Cabl

No. From To
1 Control unit Temperature sensor |
(intake air)
2 Control unit Cold start relay, terminal 85
3 Control unit Iniector, cyl. 1
4 Control unit Injector, cyl. 3
5 Control unit Injector, cyl. 4
6 Control unit Injector, cyl. 2
7 Control unit Pressure sensor
8 Control unit Pressure sensor
9 Control unit Throttle valve switch
: 10 Control unit Pressure sensor
VA 11 Control unit Ground
Fig. 2-76. Screw for idle adjustment 12 Control unit Distributor (triggering
contacts)
13 Control unit Temperature sensor |
INLET DUCT (intake air)
The inlet duct is of aluminium, and is cast in one 14 Control unit Throttle valve switch
piece. It consists of a common inlet duct from 15 Control unit Pressure sensor
which individual induction pipes lead to each induc- 16 Control unit Main relay, terminal 87
tion port in the cylinder head. 17 Control unit Throttle valve switch
A throttle valve is mounted at the mouth of the 18 Control unit Starter motor, terminal 50
common inlet duct. During idling, the throttle valve 19 Control unit Pump relay, terminal 85
is completely closed. Air then flows in through a 20 Control unit Throttle valve switch
"by-pass” pipe under the throttle valve. ldling 21 Control unit Ignition distributor
speed is adjusted by altering the cross-sectional (triggering contacts)
area of the auxiliary air pipe by means of the idle 22 Control unit Ignition distributor
adjustment screw, see Fig. 2-76. (triggering contacts)
23 Control unit Temperature sensor |l
AIR CLEANER (coolant)
The air cleaner is placed behind the radiator grille, 24 Control unit Main relay, terminal 87
see Fig. 2-77. The paper insert in the cleaner 25 Not used
should be replaced after every 40 000 km (25 000 26 Fuel injector,
miles). cyl. 1‘ Ground
27 Fuel injector,
cyl. 2 Ground
28 Main yelay,
terminal 87 Pump relay, terminal 86
29 Cold start relay,
terminal 86 Starter motor, terminal 50
30 Fuel injector,
cyl. 3 Ground
31 Fuel injector,
cyl. 4 Ground
32 Temperature
sensor Il
(coolant) Ground
33 Cold start
valve Ground
34 Cold start
valve Cold start relay, terminal 87
'V,&szg' 35 Fuel pump (—) Ground
Fig. 2-77. Air cleaner 36 Fuel pump (4+) Pump relay, terminal 87

2:33



B PR

O O
O
O O

R
21112122

18 29

. Throttle valve switch

. Pressure sensor

. Starter motor (terminal 50)

. Distributor (triggering
contacts)

. Control unit

6. Coolant temperature

sensor

A WN =

o

2:34

32 ]

»-—C]:]:H:J::l/

23

'-'.l 3?

11 26 27 30 31 32

—
36
1R13 t 12
= —_
- Ofy)
[
-
| 35 VOLVO
/7%7 104418
N3

Fig. 2-78. Cable harness

. Injectors

Cold start valve

. Cold start relay
. Pump relay

. Main relay

. Fuel pump

13. Temperature sensor for
intake air

a. To fuse 5

b. To ignition coil,
terminal 15

c. To battery, B+



CABLE HARNESS

All electrical components in the electronic injec-
tion system are mounted in a special cable harness
with numbered cables. The connections between
the cable harness and components are of the so-
called "Amp” plug type, which makes for good
electrical contact as well as rapid removal and
fitting of the various cables. The plugs are provided
with grommets to ensure proper installation in the
various components. Check that the grommet en-
ters the cut-out on the control unit before pushing
in the harness plug firmly. The connections are
covered by rubber protectors which also serve for
locking purposes. These protectors are removed
by pulling the "tongues’.

3 VOLVO
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Fig. 2-79. Venting filter, early prod.

1. Connection to inlet duct
2. Connection from expansion container
3. Attaching screw

GAS EVAPORATIVE CONTROL
SYSTEM

Vehicles intended for the U.S.A. market are fitted
with a gas evaporative control system, which pre-
vents gas fumes from being released into the at-
mosphere. The system consists of an expansion
cannister and a venting filter, which is filled with
active carbon. Also included are the connection
hoses between the various components. The vent-
ing filter is located behind the radiator grille, see
Figs. 2-79 and 2-80. The expansion container is
placed to the left in the luggage boot, next to the
filler pipe, see Fig. 2-81.

Fig. 2-80. Venting fiiter

1. Foam plastic filter 6. Cannister

2. Active carbon 7. Connection to

3. Felt inlet duct

4. Wire gauze 8. Connection from

5. Perforated plate expansion cannister
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Fig. 2-81. Expansion container

1. Connection from tank
2. Connection from filler tube
3. Connection to venting filter

Gas fumes forming in the hermetically sealed tank,
particularly during warm weather, are conveyed to
the expansion container (2, Fig. 2-82) and from
there to the venting filter (4) where they are mixed
with the active carbon.
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When the engine starts, air is drawn through the
venting filter and into the engine via the inlet duct.
Gas fumes stored in the active carbon are drawn
by the air flow into the engine where they take part
in the combustion.

The foam plastic filter at the bottom of the venting
filter should be replaced after every 40,000 km
(25,000 miles). To replace, slacken the screw (3,
Fig. 2-79) and lift up the venting filter whereby the
plastic filter can be changed.

Fig. 82. Gas evaporative control system, principle

1. Fuel tank 3. Inlet duct
2. Expansion container 4. Venting filter
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REPAIR INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
WORK ON VEHICLES WITH
ELECTRONIC FUEL INJECTION

1.

Never let the engine run without the battery
being connected.

Never use a high speed battery charger as an
aid in starting.

At least one battery lead should be disconnect-
ed when about to use a high speed charger to
charge the battery in the vehicle.

On no account may the control unit overheat
above +85°C (185°F). The control unit must not
be connected up (the engine started) when the
ambient temperature exceeds +70° C (158° F).
(With paintwork, etc., when the vehicle is being
stove-heated, it must not be driven out of the
oven, but conveyed out. If there is risk of tem-
peratures exceeding 85° C [185° F] the control
unit must first be removed.)

The ignition must be switched off before con-
necting up or disconnecting the control unit.

Fig. 2-83. Test instrument connected to cable harness

6. For all work with fuel lines, great care must be
taken to make sure that no dirt enters the
system. Even small dust particles can jam in-
jectors.

TESTING INJECTION EQUIPMENT
WITH BOSCH TEST INSTRUMENT
EFAW 228

1. Switch off the ignition.

2. Remove the contro! unit (see page 2-43).
Connect the cable from test instrument to the
cable harness in the vehicle, see Fig. 2-83.

3. Switch "A’ 'on the instrument to position ""Mea-
suring circuit B".

4. Test as follows:
(N.B. When testing with the test instrument,
the entire programme should be carried out.
Any faulty component should be replaced or
adjusted before continuing the test. Extra start-
ing button for operating the starter motor may
not be connected until the test "Voltage llI
starter motor”” has been carried out.)

VOLVO
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Fig. 2-84. Test instrument connected to cable harness
and control unit
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Fig. 2-85. Removing contro! unit

CONTROL UNIT
REMOVING

1.
2.

Disconnect the defroster hose.

Remove the two screws, see Fig. 2-85, which
secure the control unit. Take down the control
unit.

Remove the screw (1, Fig. 2-86) for the cap
holding the cable harness to the control unit.
Pull out the plastic cover strip (2, Fig. 2-86).
Make a puller like the one shown in Fig. 2-87.
Hook in the puller, see Fig. 2-88, and pull out
the plug contact carefully.

e

Fig. 2-86. Removing control unit

1. Screw for cap
2. Plastic cover strip

45
=100
15
VYOLVO
104 364
Fig. 2-87. Puller for plug contact

Material: 2 mm (5/64”) welding wire

FITTING

1.

Press the plug contact firmly into the control
unit. Fit the plastic cover strip and cap.

Check that the cable is mounted correctly.
Mount the control unit and fit the screws. Make
sure that the control cable for the fresh-air
intake is not pinched.

Fit the defroster hose.

VOLVO
105184

Fig. 2-88. Removing plug contact

FUEL FILTER
REPLACING

1.

Clean thoroughly round the filter.

2. Fit the pinchers (SVO 2901) on the hoses next

to the filter, see Fig. 2-89. Slacken the hose
clips and remove the filter.

Fit the new filter. Tighten the hose clips and
remove the pinchers from the hoses.

N.B. Ensure that the new filter is fitted with the
arrow pointing in the direction of the flow.
Make sure that no dirt entres the connections
for the new filter.
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Fig. 2-89. Changing fuel filter

FUEL PUMP

REPLACING

1. Clean round the connections of the pump.

2. Fit pinchers (SVO 2901) on the suction and de-
livery lines on both sides of the T-pipe in the
return line to the tank. Slacken the hose clips
and remove the hoses. Remove the plug con-
tacts.

3. Remove the screws holding the pump.

4. Fit the new pump. Connect up hoses and plug
contacts. Remove the pinchers. Check to make
sure that the pump is functioning and that the
connections do not leak.

CHECKING

The pump should be capable of delivering 50
litres/h (11 Imp. galls.=13.2 US galls./h) at a
pressure of 2 kp/cm? (28 p.s.i.). At this load, cur-
rent consumption should be 2.5 amps.

N.B. The pump is pole-sensitive. Observe care
when testing a disconnected pump.

PRESSURE REGULATOR
REPLACING

1. Place the pinchers (SVO 2901) on the hoses
next to the pressure ragulator, see Fig. 2-90.

2. Slacken the hose clips and remove the hoses.
Remove the nut holding the regulator

3. Fit the new regulator and secure with the nut.
Fit the hoses and tighten up the hose clips.

4. Remove the pinchers and check for leakage.

2:44

Fig. 2-90. Changing pressure regulator

ADJUSTING

1.

Place the pinchers (SVO 2901) on the fuel
hose between the header pipe and pressure
regulator.

Slacken the hose clips and disconnect the hose.
Connect the pressure gauge as shown in Fig.
2-91. Remove the pinchers.

Run the fuel pump, either by starting the en-
gine or by connecting up test instrument Bosch
EFAW 228 and operating the pump with this
instrument.

Slacken the locknut and adjust the pressure to
2.0 kp/ecm? (28 p.s.i). (Replace regulator if
pressure is not correct.)

Fit pinchers on the hose between the header
pipe and pressure gauge.

Remove the pressure gauge. Fit the hose on
the pressure regulator and tighten the hose
clips. Remove the pinchers on the hose. Check
for leakage.

Fig. 2-91. Connecting pressure gauge
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Fig. 2-92. Stop screw for throttle valve

1. Locknut
2. Stop screw
3. Stop on throttle valve spindie

THROTTLE VALVE

ADIUSTING

1. Slacken the locknut for the stop screw in the
throttle valve (1, Fig. 2-92) and unscrew the
screw a couple of turns so that it does not lie
against the stop on the throttle valve spindle.
Check to make sure that the valve is comple-
tely closed.

2. Screw the stop screw in until it touches the
stop on the throttle valve spindle. Then screw
it ¥4—"1 turn more and secure the locknut.
Check to make sure that the throttle valve does
not jam or stick in the closed position.

3. Adjust the throttle valve switch shown on page
2-29. N.B. Idling must not be adjusted with the
stop screw.

THROTTLE VALVE SWITCH

REPLACING

1. Pull out the plug contact from the throttle
valve switch. Remove the two screws holding
the throttle valve switch to the intake duct.
Pull the throttle valve switch straight out.

2. Press on the new throttle valve switch carefully.
Fit the screws loosely. Connect the plug con-
tact. Adjust the throttle valve switch according
to below.

ADIJUSTING
1. Connect Bosch test instrument EFAW 228.

2. Set switch "A' 'to position "Measuring” and
switch "B" to position "Throttle valve switch
1.

3. Slacken the crews in order to turn the throttle
valve switch. Mark the intake duct at the upper
screw if there is not one there already.

4. Turn the throttle valve switch clockwise as far
as it can go. Then turn it slowly anti-clockwise
until the pointer on the instrument goes over
from the "oo0™ to 0"

Then turn a further 1° (!4, graduation mark on
scale at upper attaching screw) and secure the
throttle valve switch.

5. Check to make sure that the instrument pointer
goes over to "oo"’ when the throttle valve opens
about 1°. (Place a 0.50 mm =0.02” feeler gauge
between the stop screw and stop on the
throttle valve spindle.)

CHECKING

Several components are connected up for the

following checks, so that it is not possible to de-

termine with certainty whether the fault is in the
throttle switch if the checks are unsatisfactory.

1. Switch on the ignition. Open and close the
throttle valve slowly. Clicking sounds should
come from a group of injectors to indicate that
extra fuel for acceleration has been injected.

2. Start the engine and run it warm. Pull off the
hose betwen the intake duct and auxiliary air
regulator. The engine should now “roll”, that
is, change speed between approx. 900 and
approx. 1,700 r.p.m. This indicates that the
contacts in the throttle valve switch are closed
and that the section of the control unit which
regulates the closing of the fuel supply during
engine braking is functioning.

TEMPERATURE SENSOR |
(INDUCTION AIR)

REPLACING
1. Pull out the four-way plug from the sensor.

2. Change the sensor. Do not tighten the new
sensor too hard.

3. Re-fit the four-way plug.

CHECKING

Measure the resistance between the terminal pins
and compare with the table next page, in Fig. 2-93.
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Fig. 2-93. Resistance in temperature sensor for induction air

TEMPERATURE SENSOR I
(COOLANT)

REPLACING
1. Drain off the coolant.

2. Pull out the plug contact from the sensor.
Screw out and replace the sensor. Do not for-
get the sealing ring.

3. Re-fit the plug contact and fill with coolant.

5000

4000

3000

2000

3]

1000 ] c
+10 +20 +30 +40

NEhe

Fig. 2-94. Resistance in temperature sensor for ¢oolant
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CHECKING

1. Measure the resistance between the terminal
ping and compare with the table, see Fig. 2-94.

AUXILIARY AIR REGULATOR
REPLACING

1. Drain off the coolant.

2. Remove the air hoses from the auxiliary air
regulator. Unscrew the fixing screws and draw
out the regulator.

3. Fit a new sealing ring and screw on the new
regulator.

4. Re-fit the air hoses and fill with coolant.

CHECKING

1. Run the engine warm (approx. 80°C=176°F).
Read off the idling speed. After that pull off
the hose between the inlet duct and the aux-
iliary air regulator. Cover the hose opening
with the hand.

2. Check that the speed does not drop noticeably
in relation to the first reading.

3. If it does drop noticeably, there must be a leak
in the auxiliary air regulator, which should be
replaced.

PRESSURE SENSOR

1. Pull out the four-way plug.

Remove the hose from the pressure sensor.

2. Undo the three fixing screws holding the pres-
sure sensor to the wheel housing.

3. Fit the new sensor on the wheel housing. Con-
nect up the hose and re-fit the four-way plug.
N.B. Do not take off the protection over the
hose connection until the hose has been re-
fitted.

CHECKING

Measure the resistance betwen the terminal points.
The resistance should be approx. 90 ohms be-
tween 7 and 15 (primary winding).

Approx. 350 ohms between 8 and 10 (secondary
winding).

All other combinations should give “co” resistance.



Fig. 2-95. Removing an injector

IGNITION DISTRIBUTOR

TRIGGERING CONTACTS

REPLACING

1. Remove the ignition distributor.

2. Undo the two screws securing the holder and
pull out the holder.

3. Apply a little grease (Bosch Ft 1 v 4 or cor-
responding) to the fibre deflecting pieces of
the ignition breaker lever on the new holder.

4. Check to make sure the rubber rings are not
damaged, replace if necessary.

5. Fit the new holder in the distributor and secure
it. (It is not possible to adjust the contacts.)

6. Fit the distributor and adjust the ignition.

INJECTORS
REPLACING

1. Disconnect the hose clips for all injectors. Re-
move the header pipe.

2. Turn the lock ring, Fig. 2-95, anti-clockwise so
that it loosens from the bayonet fitting.
Pull out the injector.

3. Fit the new injector and lock it securely with
the lock ring.
Fit the header pipe.

When removing all the injectors, for example, for
purpose of checking, the hose clips need not be
removed since all the injectors and header pipe
can be lifted up at the same time, see Fig. 2-96.
N.B. The small rubber ring on the injector should
be replaced each time the injector is removed.

CHECKING

Measure the resistance between the terminal pins.
It should be 2.40 ohms at +20°C (68°F).

e

Fig. 2-86. Injector removed for checking

N.B. Never test an injector by connecting up 12
volts to the terminal. This would ruin the injector
immediately since it only caters for a max operat-
ing voltage of 3 volts.

Maximum ledkage for the injectors is two drops per
minute at 2 kp/cm? (28 p.s.i.).

COLD START VALVE

REPLACING

1. Pinch the fuel hose for the cold start valve with
pinchers (SVO 2901).

2. Remove the plug contact and the fuel hose from
the valve.

3. Unscrew the screws securing the cold start
valve and remove the valve.

4. Place the new cold start valve with packing in
position and screw it on securely.

ADJUSTING THE IGNITION

1. Connect a rev. counter and stroboscope.

2. Remove the hose for the air cleaner at the
inlet duct. Disconnect the hose for the distri-
butor vacuum control from the inlet duct. Fit
pinchers (SVO 2901) on the hose between the
intake duct and oil trap.

3. Start the engine. Fit the plastic cover, SVO
2902, as shown in Fig. 2-97, and adjust down
the speed to 700—800 r.p.m. by moving the
bar across the hole in the plastic cover.

4. Adjust the ignition to 10° B.T.D.C. (For the
adjustment, slacken the distributor housing
and turn in the desired direction.)

5. Remove the plastic cover and pinchers. Re-fit
the hose on the vacuum governor. Re-fit the
air cleaner hose.
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ADJUSTING THE IDLING

1. Run the engine until it is warm (approx. 80°C
=176°F). Connect a rev. counter.

2. Remove the hose from the air cleaner at the
inlet duct.

3. Check to ensure that the auxiliary air regulator
is completely closed by pulling off the hose
between the inlet duct and the regulator and by
covering the opening with the hand. The speed
must not differ much from the previous speed.
(Engine insufficiently warm or auxiliary air re-
gulator faulty.) Re-fit the hose.

4. Adjust the idling speed to 900 r.p.m. by means

of the throttle stop screw. (If the speed cannot

SV0 2902 be lowered sufficiently, check the basic setting

o2 of the throttle valve.

Fig. 2-87. Cover for ignition setting 5. Re-fit the air cleaner hose.
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GROUP 26

COOLING SYSTEM
DESCRIPTION

Yelle—

il ~
ﬂ;'% § ]I
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Fig. 2-98. Sealed type cooling system
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GENERAL

The engine is water-cooled and the cooling system
is of the sealed type, see Fig. 2-98.

The fan is a speed-regulated fan, a so-called
viscous type (see Fig. 2-99).

The function is to ensure that the fan blades do
not exceed a certain speed even if the engine
speed is exceeded. See Fig. 2-105. The six fan blad-
es are mounted asymmetrically to keep down the
noise level. The fan coupling consists of the shroud
(11, Fig. 2-99) in which the fan blades (1) are
secured with the bolt (2). The shroud (11) has
two halves which, however, cannot be separated
for repairs, the fan coupling then being replaced
complete. The hub (8) has a light fit on the water
pump flange (6) and is locked by means of the
center bolt (7). The hub is provided with a slip disc
of friction material (9) surrounded by oil. During

idling and at low speeds, the slipping is insignifi- 105133
cant, so that the fan provides an air current for

good cooling. When the ingoing speed (that of the Fig. 2-99. Viscous fan

water pump) exceeds the fan speed, the slipping ;: ;Z'I‘t blade ;: gj;te’ bolt
increases (see Fig. 2-105). With this arrangement the 3. Oil 9. Friction material
fan speed should never exceed about 2500 r.p.m. g: af:s'ser :?: :::’::; ring
The fan noise output would then be low compared 6. Flange, water pump
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Fig. 2-100. Water pump

1. Housing 5. Lock spring

2. Impeller 6. Shaft with ball bearings
3. Seal ring (integral unit)

4. Flange 7. Wear ring

with a fan which runs at the same high speeds as
the water pump. Compared with this latter type of
fan, the output loss will be less for the viscous type
fan. A centrifugal pump, Fig. 2-100, takes care of the
coolant circulation and a twin operating thermostat
provides rapid warming up of the engine and con-
tributes to the engine maintaining the most suitable
temperature under all operating conditions.

The cooling system has a capacity of 8.6 litres (18
pints). Of this quantity, 0.6 litre (11 pints) fills the
expansion tank at maximum level.

In order to achieve the desired effect with the
sealed cooling system, it must be well filled and
not leak. As coolant, a mixture consisting of 50 %,
ethylene glycol and 50 % water are used all year
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, radiator and expansion tank should
be flushed with clean water.

If Volvo anti-freeze for cars is used (it has a red
colour), it should not be mixed with other types
of anti-frost.

COOLING SYSTEM INNER CIRCUIT (BY-PASS)

The cooling system consists of two circuits, an in-
ner and an outer one. When the engine is warming
up and in very cold weather when large quantities
of heat are required for warming up the inside of
the car, the coolant circulates almost exclusively
through the inner circuit (the by-pass). This circuit
covers the engine and car heater. The thermostat

2:50
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Fig. 2-101. Coolant flow, thermostat closed
5. Distrobutor pipe
6. Water pump

7. From radiator

1. To radiator
2. Thermostat
3. Cylinder head
4. By-pass pipe

is closed, that is, the outlet to the radiator is shut
off. The coolant passes through the thermostat by-
pass to the distributor pipe (5, Fig. 2-101) in the
cylinder head. This results in a uniform cooling of
the warmest parts in the cylinder head. Even the
parts around the spark plugs are also cold and
thereby maintained at a constant temperature. The
coolant surrounding the cylinder walls is circulated
by means of thermo-syphon action.

COOLANT SYSTEM OUTER CIRCUIT

When the coolant in the inner circuit reaches a suit-
able temperature for the engine, the thermostat be-
gins to open, during which time the by-pass be-
tween the thermostat housing and the pump gradu-
ally closes, see Fig. 2-102.

Coolant flows from the engine into the upper part
of the radiator, is cooled and then sucked by the
pump out from the lower part of the radiator from



Fig. 2-102. Coolant flow, thermostat open

Concerning numbers above, see previous figure

where it is conveyed into the engine through the
distributing pipe.

An air cushion forms in the upper part of the ex-
pansion tank and permits the coolant to expand
without involving any loss of coolant so that there
is air suction at reduced temperature and volume.
This arrangement ensures that the cooling system
is always filled with coolant, thus minimizing the
risk of corrosion. When the cooling system is be-
ing topped up, it will probably be difficult to prevent
air from entering this system. The air, however, is
subsequently separated and forced out into the ex-
pansion tank where it is replaced by coolant from
this tank. It is, therefore, important to check the
coolant level after the system has been emptied
and filled with new coolant.

The expansian tank cap is provided with a valve
which opens when the pressure in the system goes
up to 0.7 atmospheric gauge. There is also a valve
which opens when there is a partial vacuum in the
system and admits air into the expansion tank.

REPAIR INSTRUCTIONS

RADIATOR
TOPPING UP WITH COOLANT

Topping up with coolant, consisting of 50 9, ethy-
lene glycol and 50 9%, water (all year round) is
done in the expansion tank, when the level has fal-
len to the “Min"" mark.

N.B. Never top up with water only.

DRAINING THE COOLING SYSTEM

To drain the cooling system, open a cock on the en-
gine and remove the lower radiator hose. The ex-
pansion tank is emptied by first taking it off its
mounting and holding it at a sufficient height so that
the coolant runs into the radiator. Another way to
empty the tank is by turning it upside dawn.

FILLING EMPTY SYSTEM WITH
COOLANT

Before filling, flush the cooling system with clean
water. When filling with coolant, through the filler

opening on top of the radiator, the heater control
should be set at max. heat. Fill the radiator to the
top and fit the cap. Fill also the expansion tank to
the “Max" mark or to max. 30 mm (1'4) above this
mark. Run the engine for several minutes at diffe-
rent speeds. If necessary, top up with. more coo-
lant and then fit the expansion tank cap. After driv-
ing for a short time, check the coolant level and
top up with more coolant since it takes some time
before the system is completely devoid of air.

COOLING SYSTEM LEAKAGE
CHECK

The cooling system is checked for leakage as fol-
lows: Remove the radiator cap and make sure that
the filling hole and sealing surface are clean. Con-
nect a cooling system pressure tester to the filling
hole.

Make a connection for the tester by drilling a hole
in a radiator cap, soldering a pipe to the cap and
connecting a hoze between the tester and cap.
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Fig. 2-103. Expansion tank

Carefully pump the pressure up to almost 0.7
kp/cm? (10 p.s.i.). Observe the pressure tester

gauge. The pressure must not drop noticeably dur-.

ing 30 seconds. If it does, examine and remedy the
leakage.

REPLACING THE RADIATOR

1. Remove the radiator cap and drain the system
of colant by disconnecting the lower radiator
hose.

2. Remove the expansion tank with hose and
empty out the coolant. Remove the upper ra-
diator hose.

3. Remove the bolts for the radiator (and fan cas-
ing). Lift off the radiator.

4. Place the radiator in position and tighten the
bolts for the radiator.

5. Fit the radiator hoses as well as the expansion
tank with hose.

6. Fill with coolant, see under “Filling empty sys-
tem with coolant”". Start the engine and check
for leakage.

REPLACING THE WATER PUMP

Remove the radiator according to the instructions
given under “Replacing the radiator”” and screw off
the water pump. Clean the sealing surfaces and
refit the pump with new gasket. Make sure when
fitting that the sealing rings on the upper side of
the pump locate correctly. Also press the pump up-
wards against the cylinder head extension under
the bolting, so that the sealing between the pump
and cylinder head will be satisfactory. Make sure
that the sealing rings at the water pipes are not da-
maged and press in the pipes thoroughly when at-
taching.
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Fig. 2-104. Fan belt tension
F=7.5—10 kp (16.5—22 Ib) A=10 mm (approx. 3/8")

THERMOSTAT

After being removed, the thermostat can be tested
in a vessel containing heated water. The thermo-
stat should open and close according to the values
given in “Specifications”. A faulty thermostat
should be discarded. Use a new gasket when fitt-
ing the thermostat.

TENSIONING THE PULLEY BELT

The pulley belt is tensioned so that it can be de-
flected 10 mm (approx. 3/8”) with a force of 7.5—
10 kg (16.5—22 Ib.) applied to the belt midway
between the water pump pulley and alternator pul-
ley, see Fig. 2-104.

N.B. The alternator must not be obliquely loaded.
If an iron lever is used for adjusting, it should be
placed between the engine and the front end of the
alternator.

The amount of force applied will depend on the lo-
cation of the bolt in the oblong slot in the tensioner.
With the bolt at the end of the slot (long belt), the
force applied should be 7.5 kg (16 Ib.); and with the
bolt at the beginning of the slot (short belt), a force
of 10 kg (22 Ib.) should be applied. If the bolt is
located anywhere between these extremes, the
force applied should be proportionally within the
two limits given.

Note that if the lower alternator bolt is not slacken-
ed during adjustment, there will be heavy stresses
on the drive end bearing shield.

On fitting a new belt, final tensioning should be
carried out after driving for about 10 minutes. This
will ensure a longer lifetime for the pulley belt.



Fan speed FAN COUPLING

4000 The fan coupling function can be checked with a
stroboscope with variable blinking frequency. Make
! a mark on the fan and one on the water pump pul-
3000 : ley. Find out the speed relationship between fan
‘ and pulley by means of the stroboscope. The fan
//1 T speed should follow the speed of the water pump

2000 /’ ; according to the curve given in Fig. 2-105.

//
1001%00 2000 3000 4000 5000 6000

YOLVO
105134

Input speed r.p.m. (water pump) 513

Fig. 2-105. Curve for fan coupling slip
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Illustration 2-B. Fuel injection system
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GROUP 30
GENERAL

The electrical system is designed for a voltage of

12 V. The equipment is made up of the following
main parts: Battery, alternator and voltage regula-

tor, starter motor, ignition system, lighting, other
electrical standard equipment and instruments.

GROUP 31

BATTERY
DESCRIPTION

The battery. Fig. 3-1, is placed on a shelf on the
firewall to the right of the engine. It is a 12 V lead

battery with a capacity of 60 ampérehours and
with the negative pole stud grounded.

REPAIR INSTRUCTIONS

REMOVING

1. Remove the cable terminals on the battery ter-
minal studs. Use a puller if the cable terminals
are stuck to the terminal studs.

Remove the holding bar and lift out the battery.
Clean the battery with a brush and rinse it down
with clean, lukewarm water.

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

FITTING

1. Place the battery in position.

2. Refit the holding bar and secure the battery.

3. Tighten the cable terminals to the battery ter-
minal studs. Coat the cable terminals and bat-
tery studs with vaseline.

SERVICING

If the battery is to function satisfactorily, the acid
must be maintained at the specified level above the
plates. Ensure that the acid level is about 5 mm
(3/16”) above the plates. If the level is too low, fill

with distilled water to the extent necessary. Also
make sure that the battery is securely fixed and
that the cable terminals are well-tightened.

The cable terminals and battery terminal studs
should be coated with a light coat of vaseline to
prevent oxidation.

185

Fig. 3-1. Battery
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GROUP 32

ALTERNATOR

S.E.V. MOTOROLA

DESCRIPTION

VOLVO
103 000
Fig. 3-2. S.E.V. Motorola alternator dismantled
1. Brush holder 3. Slip ring end shield 6. Rotor
2. Isolation diode with 4. Rectifier (silicon diodes) 7. Drive end shieid
holder 5. Stator 8. Pulley with fan
—_————— e s The alternator is a three-phase, delta-connected
I | B+ alternating unit which is belt-driven from a pulley
| on the crankshaft.
I 5 N The alternator has a built-in rectifier in the slip ring
! ) | 061 end shield. This rectifier consists of six silicon dio-
‘ | des. The rotor is a claw-pole type with the field
! 3 | winding fed across two slip rings. The rotor is so
l 4£ % designed as to permit a maximum alternator speed
. I of 1500 r.p.m.
| l J
' “ 14,2 VOLT
l -
- — |
| A
Fig. 3-3. Inner wiring of the alternator [
o 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 RPM
1. Stator 4. Rectifier diodes voLVO
2. Rotor (field winding) 5. Isolation diode 103002
3. Slip rings and brush holder Fig. 3-4. Output curve for alternator
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The isolation diode (2, Fig. 3-2) placed on the out-
side of the alternator has two functions: it acts as
an extra cut-out current protection for the alterna-
tor should any of the six rectifier diodes stop func-
tioning; and it makes simple connecting up of the
warning charging lamp possible.

1.

The alternator is self-limiting (max. 35 amps.) and
for this reason a simple voltage regulator can be
used with only voltage control. There are two
types ot voltage regulator available: Fully trans-
istorized and mechanical

REPAIR INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
WORK ON ALTERNATOR EQUIP-
MENT

When replacing or fitting the battery, make sure
that the new battery is connected with the cor-
rect polarity.

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.

No attempt should be made to polarize the al-
ternator since this is not necessary.

When charging the battery while installed in the
vehicle, the ground battery lead should be dis-
connected.

A rapid charger should not be used as a help in
starting.

When using an extra battery as an aid in start-
ing, always connect it in parallel.

When carrying out any electric welding on the
vehicle, disconnect the ground battery lead as
well as all the alternator leads. The welding
unit should always be connected as near as
possible to where the welding is to be carried
out.

REMOVING THE ALTERNATOR

1.
2.
3.

Disconnect the ground lead to the battery.
Disconnect the leads to the alternator.

Remove the bolt for the adjustment arm.
Remove the bolt holding the alternator to the
engine block.

Remove the fan belt and lift the alternator for-
wards.

DISMANTLING THE ALTERNATOR

Release the two screws holding the brush hol-
der and remove the isolation plate. Pull out the
brush holder.

Fix the pulley with belt in a vise with soft jaws,
see Fig. 3-6.

Remove the nut and washer. Lift off the pulley,
fan, key and spacer washer.

Remove the nuts and washers on terminal 61
and the corresponding on the other side of the
isolation diode. Lift off the isolation diode hol-
der. See Fig. 3-7.

Mark the drive end shield, stator and slip ring
end shield to avoid confusion when assembl-
ing. Remove the four attaching screws.

o

Fig. 3-5. Alternator fitted
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Y62 Fig. 3-9. Removing drive end shield

Fig. 3-6. Removing pulley nut

6. Remove the rotor and drive end shield with the N.B. The screwdrivers may not be inserted
help of two screwdrivers, which are inserted in further than 2 mm (just over 1/16”), otherwise
two of the sockets between the stator and drive the stator may be damaged.
end shield, see Fig. 3-8. 7. Release the three screws holding the support

plate of the drive end bearing. Release the
bearing by knocking the end of the shaft against
a piece of wood, see Fig. 3-9.

8. Remove the nuts and washers for the diode hol-
der for the negative diodes.

9. Remove the stator and diode holders for the
slip ring end shield

CHECKING THE DISMANTLED
ALTERNATOR
STATOR

Check the stator tor any short-circuiting. If one or
several of the coils are burnt, there must be a
short-circuit in the stator. Connect a test lamp (12.5

YOLVO
103008’

Fig. 3-7. Removing isolation diode

VOLVO
103009 Y2oi®

Fig. 3-8. Dismantling alternator Fig. 3-10. Checking stator
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Fig. 3-11. Checking diodes

V, 2—5 W) between the stator plates and a termi-
nal on the stator, see Fig. 3-10.

If the lamp lights, the isolation between the stator
winding and the stator plates must be burnt out, in
which case, the stator should be replaced.

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. 3-11.
If any of the rectified diodes are faulty, the entire
diode holder (with three diodes) must be replaced.
If the isolation diode is faulty, replace the holder,
complete with isolation diode.

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 resi-
stance in reverse direction and low resistance in
the flow direction.

ELECTROLHECK

g&« : -

&

VOLVO
103013

Fig. 3-12. Checking isolation diode

VOLVO
103014

Fig. 3-13. Check-measuring rotor

ROTOR

Check to make sure that the slip rings are not dirty
or burnt.

Check the winding for breakage or damaged isola-
tion. Measure the resistance between the slip rings,
see Fig. 3-13. At 25°C (77°F) the resistance should
be 5.2+0.2 ohms.

If the slip rings are dirty, clean them carefully with
a cloth moistened in trichlorethylene, The slip rings
can also be polished with fine sandpaper.

If the winding is faulty, the entire rotor must be
replaced.

Check the bearings. (1he bearings should always
be replaced when the alternator has been dis-
mantled.)

BRUSH HOLDER

Connect a test lamp between the brushes. The
lamp must not light.

Conriect the test lamp between the DF-terminal and
“+" brush. The lamp should give a steady light
even if the brush or the terminal cable is moved,
see Fig. 3-14. Connect the test lamp between the
brush holder frame “—" brush. The lamp should
give a steady light even if the brush or the terminal
lead is moved.

If the brush hoider does not meet the above requi-
rements, or if the brush length is less than 5 mm
(approx. 3/16"), then replace the brush holder.

3:5



vOLVO
103015

Fig. 3-14. Checking brush holder

REPLACING THE RECTIFIER DIODES

1. 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 points
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.

Use a well-heated soldering iron, mimimum 100 W,
for the soldering.

Never change places for the two diode holders. The
positive diode holder is isolated from the frame by
means of isolation washers and sleeves and its
diodes are marked in red.

VOLVO
103016

Fig. 3-15. Soldering diodes

3:6

The negative diode holder is not isolated and its
diodes are marked in black.

REPLACING THE BEARINGS
DRIVE END SHIELD BEARING

Removing

1. Place the rotor in a vise with soft jaws.

2. Pull the bearing off with a claw puller, see
Fig. 3-16.

Fitting
1. Place the support plate on the rotor shaft with
the three elevations facing the rotor winding.

2. Press the bearing in with the help of a tubular
sleeve which presses on the bearing inner ring,
see Fig. 3-17.

SLIP RING END BEARING
Removing
1. Place the rotor in a vise with soft jaws.

2. Pull the bearing off with a claw puller.

Fitting
1. Press the bearing on with a tubular sleeve which
presses on the bearing inner ring.

VOLVO
103017

Fig. 3-16. Removing bearing



REPLACING SLIP RING END
SHIELD O-RING

1. Remove the O-ring with a steel blade with
rounded edges (for example, a feeler gauge),
see Fig. 3-18.

VoLvOo
103018

Fig. 3-17. Fitting bearing

VOLVO
103019

Fig. 3-18. Removing O-ring

2.

Wash the groove clean.

Check that the hole in the bearing shield is not
blocked.

Fit a new O-ring.

Lubricate the O-ring and the hole with mineral
oil or similar.

The O-ring should be replaced each time the
alternator has been dismantled.

ASSEMBLING 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.

Press the rotor into the drive end shield. Fit
the three screws for the drive bearing support
plate.

Fit together the rotor and stator sections.

Fit the attaching screws. Tightening torque 0.28

—0.30 kpm (2.0—2.2 Ib.ft.).

Fit the plastic tube and isolation washers in the
screws on which the isolation diode is to be
mounted.

Fit the isolation diode, put on the nuts and
washers. Fit the brush holder.

Fit the spacer washer, key, fan, pulley, washer
and nut. Tightening torque 4 kpm (29.0 Ib.ft.).
Connect a test lamp between B+ and th ealter-
nator frame. Switch the terminals. The lamp
should light only in one direction, see Fig. 3-19.
After any repairs, the alternator should be
test-run in a test bench.
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FITTING THE ALTERNATOR

1.

Place the alternator in position while fitting on
the fan belt at the same time.

Fit the attaching bolts and adjustment arm with-
out tightening up the bolts. Adjust the belt ten-
sion (see Part 2, Engine, Group 25) and secure
the alternator. N.B. Force may only be applied to
the front end of the alternator when adjusting
the belt tension.

Fit the leads to the alternator.

Fit the battery lead.

Fig. 3-19. Checking alternator

VOLTAGE REGULATOR

S.E.V. MOTOROLA

DESCRIPTION

YOLVO
103004

Fig. 3-20. Voltage regulator
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The regulator, Fig. 3-20, is a twin contact regulator
with one upper movable contact and a lower one.
The movable contact is secured to an armature
which is actuated by a voltage coil. The regulator
also contains three resistors and one thermistor.

FUNCTION

When the ignition key is switched on, current flows
through the charging warning lamp to D+ on the
regulator. It is then conducted via the regulator
through the field winding to ground.

When the alternator starts rotating, alternating cur-
rent is formed in the stator. This alternating current



is rectified by the silicon diodes and the direct cur-
rent produced is re-fed via the regulator to the
field winding until the regulating voltage has been
reached. When the regulating voltage has been
reached, the armature is attracted by the coil.
This causes the contacts to open and the field cur-
rent must pass resistor R1, Fig. 3-21.

If the voltage rises in spite of this, the armature is
drawn further down and the movable contact meets
the lower contact so that the field winding is
grounded at both ends, this causing the voltage to
drop rapidly. The cycle is repeated continuously
so that the voltage is maintained constant.

D+ S1 Voltage winding
(61) s2 Acceleration winding

R1 Regulator resistance
1002:+10%
DF

(ExQ

R3 Compensation
resistance (adapted to
RT during manufacture)

RT Compensation
thermistor approx.
4Q at 25°C (77°F)

D-

YOLVC
103298

Fig. 3-21. Inner wiring of regulator

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 a they have a certain tendency
to loosen. A loose lead can result in the alternator
and regulator being damaged. When about to con-
nect 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 ve-
hicle wiring system for damaged leads or insulation,
loose or corroded lead terminals and poor ground-
ing.

Check the fan belt. Any of the above faults must be
remedied before the electrical checks can be start-
ed.

TESTING THE BATTERY

Test the battery with a hydrometer and battery tes-
ter. If the battery is not fully charged, remove it
from the car and charge it or replace it with a new
one if necessary. A fully charged battery 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
alternator and the battery and also the battery
ground lead. The test should be carried out with a
fully charged battery in good condition. The battery
terminals should be well cleaned and tightened.
Load the alternator with about 10 amps. Suitable
load: Mainbeam lights switched on. With the en-
gine running and the alternator supplying 10 amps.,
measure with a sutable voltmeter the voltage be-
tween the positive pole of the battery and B+ on
the alternator. If the voltage at this test exceeds 0.3
vqlt, there is a fault in the lead or contact, which
must be remedied immediately. After repairing the
leads or contacts, measure once again. With the
same load as above, measure the voltage drop
between the negative pole of the battery and the
alternator terminal D—. Here the voltage drop must
not exceed 0.2 volt. If the voltage drop exceeds 0.2
volt, check the battery ground lead, the alternator
contact with the engine and the engine contact with
the chassis. After making the necessary repairs,
maesure again.

CHECKING THE ALTERNATOR

(In a test bench or in the vehicle)
Connect up the. alternator as shown in Fig. 3-22.
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Fig. 3-22. Wiring diagram for testing alternator

A. Alternator D. Ammeter 0—50 amps.
B. Battery 60 Ah E. Voltmeter 0—20 volts
C. Ammeter 0—10 amps.

Check that the current through the field winding
(ammeter C) is 2-—2.5 amps. (If the current is not
the correct one, the check the brush holder and
field winding). Run the alternator to a speed of
3000 r.p.m. (Engine epeed 1500 r.p.m.)

The alternator should then produce at least 30
amps at about 13 volts. (A further load may be
connected u pin order to maintain the voltage at
about 13 volts.) Measure the voltage at B+ and 61
when the alternator charges.

The voltage should be 0.8—0.9 volt more than at
terminal 61, otherwise the isolation diode is faulty
and should be replaced.

CHECKING THE VOLTAGE
REGULATOR

(In a test bench or in the vehicle)

Connect up the alternator and regulator as shown
in Fig. 3-23. Run the alternator at about a speed of
5000 r.p.m. (engine speed 2500 r.p.m.) for 15 se-
conds. Then read off the voltage on the voltmeter.
With no load on the alternator, the voltmeter should
read 13.1—14.4 volts with the regulator ambient
temperature at 25°C (77°F).

Load the alternator with 10—15 amps, for example,
full-beam headlights, and read off the voltage. The
voltage should also lie on this occasion between
13.1—14.1 volts. For ambient temperatures other
than 25°C (77°F), see the diagram in Fig. 3-24.

3:10

EXC

=+
o

VOLVO
103039

Fig. 3-23. Wiring diagram for testing voltage regulator
A. Alternator

B. Battery 60 Ah

C. Voltmeter 0—20 amps.
D. Ammeter 0—50 amps.

E. Voltage regulator
F. Waring lamp 12 volts,
2 watts

If the voltage is outside the tolerance limits, the
regulator should be replaced.

If the voltage regulator is to be tested more accu-
rately, 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. It is not sufficient
just to have the engine idling.

12

20 0 20 +40 <60

Fig. 3-24. Voltage-temperature diagram for cold voltage
regulator



Immediately after, or preferably during driving,
measure the voltage between B+ and D— on the
alternator. The engine should be turning over at
about 2500 r.p.m. when the measuring is being car-
ried out. When the regulator ambient temperature
is about 25°C (77°F), the voltage should be 13.85
—14.25 volts. For other ambient temperatures, see
Fig. 3-25.

FAULT TRACING

1
¢ -20 0] +20  +40 +50 +80
&R
Fig. 3-25. Voltage-temperature diagram for warm voltage
regulator
FAULT

Alternator does not charge.

Charging weak or irregular.

Too high charging.

REASON

Worn or insufficiently tensioned fan belt.
Breakage in charging circuit.

Worn brushes.

Breakage in rotor winding.

Breakage in isolation diode.

Faulty regulator.

Vyorn or insufficiently tensioned fan belt.
Intermittent breakage in charging circuit.

Worn brushes.

Breakage or short-circuiting in one or several rec-
tifier diodes.

(Breakage in a diode reduces the charging current
about 5 amps. Short-circuiting in a diode limits the
alternator charging current to 7—8 amps and cau-
ses a rumbling sound in the alternator.)

Partial short-circuiting in the rotor.

Breakage or short-circuiting in the stator.

Faulty regulator.

Faulty regulator.
Faulty terminals on regulator or alternator.
Short-circuiting in isolation diode.
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Noise in alternator.

Charging warning lamp glows.

3:12

Worn fan belt.

Loose pulley.

Worn bearings.

Short-circuiting in one or several rectifier diodes.
Alternator pulley incorrectly aligned in relation to
the crankshaft pulley.

Voltage drop in fusebox.



ALTERNATOR

BOSCH

DESCRIPTION

VOLVO
103686

Fig. 3-26. Bosch alternator dismantled

1. Rectifier (plus diode

2. Magnetizing rectifier diodes)
3. Brush holder 6. Stator

The alternator is a three-phase, star-connected
alternating unit. The rectifier, which is built into the
slip ring end shield, consists of six silicon diodes.
Also housed in the slip ring end shield are three so-
called magnetizing diodes, which feed the field
winding via the voltage regulator. This type of ge-
nerator differs from a D.C. generator in that it has
a rotating field winding (rotor) and a stationary
main winding (stator). The rotor is a 12-pole claw-
type with the field winding fed across two slip
rings.

Since the alternator is self-limiting concerning the
current (max. 35 amps), a simple mechanical vol-
tage regulator is used with only voltage control as
its function.

FUNCTION, ALTERNATOR —
VOLTAGE REGULATOR

When the ignition is switched on, current flows

4. Slip ring end shield
plate) 5. Rectifier (negative

7. Rotor
8. Drive end shield
9. Pulley with fan

through the charging warning lamp to terminal D+
on the voltage regulator. Via the regulator, the
current is conducted through the field winding to
ground.

When the rotor starts rotating, alternating current
is formed in the stator. Most of the current is rec-
tified by the positive and negative diodes and is
conducted via B+ on the alternator to the battery.
A small part of the current is rectified by the mag-
netizing diodes and is led via 61/D 4 to the voltage
regulator and from there to the field winding. This
cycle is repeated until the regulating voltage has
been reached, at which point the lower contacts (1,
Fig. 3-48) on the voltage regulator open and field
current must pass a control resistance. If the vol-
tage rises in spite if this, the armature on the vol-
tage coil is pulled further down so that the upper
contacts (2, Fig. 3-48) close, whereby the field
winding is grounded at both ends, this causing the
voltage to drop rapidly. The cycle is repeated con-
tinuously so that the voltage is maintained constant.
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Fig. 3-27. ‘Inner wiring of the alternator

1. Stator 4. Magnetizing diodes
2. Positive diodes 5. Rotor
3. Negative diodes
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Fig. 3-28. Alternator output curve

A=amps RM=alternator speed/minute

REPAIR INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
WORK ON ALTERNATOR
EQUIPMENT

1. When replacing or fitting the battery make sure
that the proper polarity is observed when con-
necting up the new battery.

2. Never run the alternator with the main circuit
broken. The battery and/or alternator and re-
gulator leads must never be disconnected while
the engine is running.

3. No attempt should be made to poiarize the alter-
nator since this is not necessary.

4. When about to charge the battery installed in
the vehicle, disconnect the negative battery
lead.

5. When using an extra battery as an aid in start-
ing, always connect it in parallel.

6. When carrying out any electric welding on the
vehicle, disconnect the negative battery lead as
well as the B+ lead on the alternator and pull
the two-pin plug out of the voltage regulator.
The welding unit should always be connected
as near as possible to where the welding is to
be carried out.

REMOVING THE ALTERNATOR

1. Disconnect the negative lead to the battery.
2. Disconnect the leads to the alternator.

3:14

Fig. 3-29. Alternator fitted

3. Remove the bolt for the adjusting arm.

4. Remove the bolt securing the alternator to the
engine block.

5. Remove the fan belt and lift out the alternator.

DISMANTLING THE ALTERNATOR

1. Remove the nut and washer for the pulley and
take off the pulley, the spacer washer and fan.
Remove the key.
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Fig. 3-30. Removing pulley

VOLVO
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Fig. 3-33. Removing rotor

2 Remove the screws holding the brush holder
and then take off the holder, see Fig. 3-31.

3 Remove nuts, washers and screws holding to-
gether the alternator and take off the drive end
shield and rotor from the stator and then the
slip ring end shield.

4. Press the rotor out of the drive end shield, see
Fig. 3-33.

5. Remove the screws for the washer which holds
the drive end shield bearing and press out the
bearing.

6. Remove the nuts for the positive diode plate and
lift up and bend aside the plate.

7. Solder loose the stator connections from the
terminal points and lift off the stator.

Fig. 3-31. Removing brush holder

VOLVO
02 807

Fig. 3-32. Removing rotor and drive end shield

Fig. 3-34. Removing drive end shield bearing
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Fig. 3-35. Removing positive diode plate

CHECKING THE DISMANTLED
ALTERNATOR

STATOR

Check the stator isolation by connection a 40 V
alternating current between the body and a phase
lead. Check the stator for breakdown by measuring
the resistance between the phase leads, see Fig.
3-37.

The resistance should be 0.26 ohm +10 %.

ROTOR

Check the rotor isolation by connecting a 40 V al-
ternating current between the rotor frame and a
slip ring, see Fig. 3-38.

Measure the resistance between the slip rings.

The resistance should be 4 ohms +10 9.

If the slip rings are burnt or damaged in any other

VOLVO
103814

Fig. 3-36. Checking stator isolation

Fig. 3-37. Checking stator resistance

way, they can be lathed. For the latheing, a tailstock
chuck should be used. The diameter of the slip
rings may not be less than 31.5 mm (1.3”). After the
latheing, check the slip rings for possible out-of
round with a dial indicator. Max radial throw is 0.03
mm (0.0012”).

VOLVO
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Fig. 3-38. Checking rotor isolati

VOLVO'
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Fig. 3-39. Checking rotor resistance
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Fig. 3-40. Checking brush length

BRUSH HOLDER

Check the brush holder isolation with a 40 V alter-
nating current. Measure the length of the brush as
shown in Fig. 3-40. Minimum length is 8 mm (0.32”).

DIODES

Check the diodes with a diode tester. If a diode is
faulty, replace as follows:

REPLACING THE DIODES
POSITIVE DIODES

1. Solder loose the positive diode plate from the
terminal points. Press out the faulty diode with
a suitable drift.

VOLVO
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Fig. 341. Checking diodes

2. Calibrate the hole in the positive diode plate
with a suitable tool (for example. Bosch EFLJ
57/0/3 and 57/0/5).

3. Press the new diode in with a suitable tool. Be-
fore fitting the new diode, oil it with silicon oil
(for example, Bosch Ol 63 V 2).

4. Paint the new diode and any bare spots on the
outside of the heat sink with black chlorinated
rubber enamel (Bosch Ft 87 V 1 or correspand-
ing) to prevent corrosion.

5. Solder the heat sink to its original position.
Check with the diode tester.

NEGATIVE DIODES

1. Solder loose the negative diodes from the ter-
minal points and lift off the positive diode plate
with the magnetizing diodes.

Press out the faulty diode with a suitable tool.

Qil the new diode with silicon oil (for example,
Bosch Ol 63 V 2) and install it in the end shield.

4. Solder the negative diodes to the terminal
points and check with the diode tester.

MAGNETIZING DIODES

1. If a magnetizing diode should be faulty, replace
the entire plate with all three diodes.

ASSEMBLING THE ALTERNATOR

1. Fit the stator in the slip ring end shield and sol-
der the stator leads to the terminal point: Fit
the positive diode plate.

2. Grease the drive end bearing (use Bosch Ft 1 V
34 or corresponding) and fit the bearing and
washer in the drive end bearing shield.

3. Press the drive end bearing shield and spacing
ring on the rotor, see Fig. 3-42.

4. Grease the slip ring end shield bearing (Bosch
Ft 1 V 34 or corresponding). Coat the slip ring
end shield bearing seat with a light layer af
Molykote paste and assemble the alternator.
(Do not forget the spring ring on the slip ring
end shield bearing seat) Assemble the alter-
nator components together with the screws and
nuts. The screws should be tightened to a tor-
que of 0.50—0.60 kpm (3.6—5.3 Ib.ft.) and the
nuts to 0.45—0.60 kpm (3.3—4.3 |b.ft.).

5. Fit the brush holder.
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Fig. 3-42. Assembling rotor and drive end shield

6. Fix the key, fan, spacer washer and pulley.

Place the washer in position and tighten up the
pulley with the nut.

Tighten the nut to a torque of 4 kpm (29.0 Ib.ft.).
After assembling the alternator, test-run it on a
test bench before installing it in the vehicle.

FITTING THE ALTERNATOR

Install the alternator and fit the fan belt at the
same time.

VOLVO
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Fig. 3-43. Aiternator terminals

1. DF To field winding
2. 61/D+ From magnetizing rectifier
3. B+ To battery

2. Fit the attaching bolts and adjusting arm without

tightening it.

Concerning belt tension, see Part 2, Engine,
Group 25.

N.B. Force may only be applied to the front end
of the alternator when adjusting the belt ten-
sion.

Re-fit the leads to the alternator.

Re-fit the ground lead to the battery.



VOLTAGE REGULATOR

BOSCH

DESCRIPTION

The voltage regulator is fitted by two screws to the
rear section of the left wheel plate, see Fig. 3-44.
It is a mechanical, single-pole voltage regulator
with a lower contact, a movable contact and an
upper contact, see Fig. 3-48. The regulator re-
sistor is placed under a plate underneath the
regulator. Temperature compensation is operated
by a bimetal spring which influences the spring
tension so that the regulator receives lower regulat-
ing voltage at higher temperatures.

S

1
— R‘
foo-
L

A D
Fig. 3-44. Voltage regulator fitted
1. Voltage regulator 3. Relay for reversing lights
2. Step relay for fullbeam 4. Horn relay
and dipped switching

R 2 Fig. 3-45. Inner wiring of voltage regulator

Voltage winding 35
Regulator resistor 2.45
Compensation resistor 50
Contact impedance coil



TESTING THE ALTERNATOR
AND VOLTAGE REGULATOR

For all testing of the alternator equipment, fixed
clamps should be used. So-called crocodile clamps
should not be used as they have a certain tendency
to loosen. A loose lead can result in the alternator
and regulator being damaged. Disconnect the bat-
tery before connecting up any instruments.

TESTING THE ALTERNATOR CIRCUIT

Before carrying out any tests on the alternator or
regulator in the vehicle, check the battery and the
vehicle wiring for faults in the leads or isolation,
loose or corroded lead terminals and poor earthing.
Check the fan belt. Any of these faults must be
repaired before the electrical checks are started.

TESTING THE BATTERY

Test the battery with a hydrometer and battery tes-
ter. If the battery is not fully charged, remove it
from the car and charge it or replace it with a new
one if necessary. A fully charged battery 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
alternator and the battery and also the battery
ground lead. The test should be carried out with a
fully charged battery in good condition. The battery
connections should be well cleaned and tightened.
Load the alternator with about 10 amps. Suitable
load: Mainbeam lights switched on. With the en-
gine running and the alternator supplying 10 amps,
measure with a suitable voltmeter the voltage bet-
ween the positive pole of the battery and B4 on
the alternator. If the voltage at this test exceeds
0.3 volt, there is be a fault in the cable or contact,
which must be remedied immediately. After repair-
ing the faulty leads or contacts, measure once
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again. With the same load as above, measure the
voltage drop between the negative pole of the bat-
tery and the alternator terminal D—. Here the vol-
tage drop must not exceed 0.2 volt. If the voltage
drop exceeds 0.2 volt, check the battery ground
lead, the alternator contact with the engine and the
engine contact with the chassis. After making the
necessary repairs, measure again.

TESTING THE ALTERNATOR

(In a test bench or in the vehicle)

Connect up the alternator as shown in Fig. 3-46.
Run it to a speed of 6000 r.p.m. (Regulate the vol-
tage to about 14 volts by means of the load resis-
tor F.) The alternator should produce 35 amps at
6000 r.p.m. and a voltage of 14 volts.

At the same time check to make sure that the
charging warning lamp does not light or glow.

If the alternator does not meet the above require-
ments first check the brushes and diodes.

TESTING AND ADJUSTING THE
VOLTAGE REGULATOR

(In a test bench or in the vehicle)
Connect up the regulator to an alternator in good
condition as shown in Fig. 3-47.

Fig. 3-46. Wiring diagram for testing alternator

A. Alternator D. Ammeter 0—50 amps.

B. Control lamp 12 volts, E. Battery 60 ampérehours
2 watts F. Load resistor

C. Voltmeter 0—20 volts
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Fig. 3-47. Wiring diagram for testing voltage regulator

A. Alternator E. Ammeter 0—50 amps.

B. Voltage regulator F. Regulator resistor

C. Control lamp 12 volts, G. Battery 60 ampérehours
2 watts H. Load resistor

D. Voltmeter C—20 volts

Run the alternator to a speed of 4000 r.p.m. (engine
speed 2000 r.p.m.). Load the alternator with about
28—30 amps.

Rapidly lower the alternator speed to about 1000
r.p.m. (in vehicle, idling speed), raise the speed
again to 4000 r.p.m. (engine speed 2000 r.p.m.) and
adjust the load to about 28—30 amps. Read off the
voltmeter. The voltage should be 14.0—15.0 volts
and the regulator should be regulated on the left
(lower) contact (1, Fig. 3-48). The reading should be
made within 30 seconds after the test has begun.
Reduce the load on the alternator to 3—8 amps and
read off the regulating voltage. This voltage should
now lie within the tolerance 0 volt to minus 0.3 volt
in relation to the first reading. The regulator should
now be regulated on the right (upper) contact (2,
Fig. 3-48).

The regulating voltage in the lower regulating range
is adjusted by bending the stop bracket for the bi-
metal spring, see Fig. 3-49.

If the stop bracket is bent downwards, the regulat-
ing voltage should drop, if bent upwards the op-
posite should be the effect. If the regulating voltage
in the upper regulating range is too high or too low
in relation to the lower regulating range (0 voit to
minus 0.3 volt) this is adjusted by bending the hol-
der for the left (lower) contact and correcting at
the same time the gap between the right (upper)
contact and the movable contact according to Fig.
3-48.

If the holder is bent towards the right (upper) con-
tact, the regulating voltage in the upper regulating
range will drop. To avoid fault adjustments due to
residual magnetism in the regulator core, it is ne-

2
EEC (
(s

/ —-”-to,zs—o,l.o mm

1 vOLVO
103683

Fig. 3-48. Voltage regulator

1. Regulator contact for 3. Stop bracket
lower control range 4. Spring upper section:
(lower contact) Steel spring

2. Regulator contact for Lower section:
upper control range Bimetal spring
(upper contact)

cessary to reduce the alternator speed down to-
wards 0 after each adjustment and then increase
the speed and make a new reading.

(If the adjusting is comprehensive and the regula-
tor is warm, it can be suitably cooled to ambient
temperature by means of compressed air before the
final reading is made.)

YOLVO
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Fig. 3-49. Adjusting the control voltage
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FAULT TRACING
SYMPTOM

FAULT TRACING METHOD

FAULT

Warning lamp does not light with engine off.

Test lamp (12 volts 2 watts) between B+ and
61/D + on alternator lights.

Test lamp between B4 and 61/D+ does not light.
Test lamp between 61/D+ and ground lights.

Test lamp between 61/D + and ground gives a weak
light. Remove the plug at the regulator and con-
nect an ammeter between B+ and DF on the alter-
nator. The ammeter shows: 0 amp.

2.0—2.5 amps.

Warning lamp burnt out or break in its cricuit to
D+ on regulator.

Short-circuiting in a positive diode.

Worn brushes, oxide on slip rings or breakage in
rotor winding.

Breakage in regulator or in lead DF from regulator
to DF on alternator.

Warning lamp lights with engine off or running.

Disconnect the plug at the regulator:
Warning lamp still lights.

Warning lamp goes out. Re-fit the plug in the
regulator and connect an ammeter between B4
and D 4+ on the alternator.

Read off the ammeter:

Less than 2.0—2.5 amps.

Greater than 2.0—2.5 amps.

Short-circuiting in the circuit between D+ on re-
gulator and 61/D 4 on alternator.

Defective regulator (breakage).

Chort-circuiting in the circuit between DF on the
regulator and DF on the alternator. Short-circuiting
in the rotor winding.

Warning lamp lights with engine off but starts to give a weak light when the engine is running.

Test lamp between B+ and 61/D+ on the alterna-
tor with the engine running:
Does not light.

Gives a weak light.

Fit new regulator.
Test lamp between B +
and 61/D+:

Does not light.

Gives a weak light.
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Transition resistance in the charging circuit or in
the lead to the warning lamp.

Defective regulator (overcharging of the battery) or

defective alternator (insufficient charging of the
battery).

Removed regulator defective.

Defective alternator.



GROUP 33

STARTER MOTOR

TOOLS

EF 2722

EF 2649

VOLVO
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Fig. 3-50. 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

DESCRIPTION

The starter motor, Fig. 3-51, is mounted on the fly-
wheel housing on the left-hand side of the engine.
It consists of a 4-pole series-wound motor. The
pinion on the starter motor rotor shaft moves axially
to engage with the flywheel ring gear. The pinion is
controlled by a solenoid.

Turning the ignition key to the starting position cuts
in the solenoid causing the armature in the solenoid
to be drawn in and the starter motor pinion to
engage the ring gear on the engine flywheel.
When the armature has moved a certain distance,
the contacts for the main current close and the
starter motor starts running.
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Fig. 3-51. Starter motor
1. Shift lever 11. Rubber gasket 21. Armature
2. Pivot pin (bearing screw) 12. Shims 22. Pole shoe
3. Plunger 13. Lock washer 23. Stator
4. Steel washer 14. Bush 24, Field winding
5. Rubber washer 15. Commutator end frame 25. Drive end frame
6. Winding 16. Adjusting washers 26. Roller bearing
7. Contact plate 17. Brush holder 27. Pinion
8. Terminal for battery lead 18. Brush 28. Stop ring
9. Connection lead to field 19. Brush spring 29. Snap ring
10. Screw 20. Commutator 30. Bush
REMOVING 2. Disconnect the leads from the starter motor.
1. Remove the cable terminal from the battery ne- 3. Unscrew the bolts which hold the starter motor
gative terminal stud. to the flywheel housing and lift it off.

3:24



Fig. 3-52. Starter motor, general arrangement

DISMANTLING THE STARTER
MOTOR

1.

Remove the small cover on the front end of the
shaft.

Lift off the lock washer and adjusting washers
as shown in Figs. 3-55 and 3-56.

Remove the two bolts holding the commutator
end frame and remove the frame.

Lift up the brushes and holders.

Fig. 3-53. Starter motor Installed

1. From battery

Remove the brush bridge from the rotor shaft.
N.B. The washers are as shown in Fig. 3-58.
When the bridge is removed, the negative
brushes follow also, but the positive brushes
will remain in the field winding.

Unscrew the nut which holds the field terminal
connection to the control solenoid.

Unscrew the attaching screws for the control
solenoid. Remove the solenoid.

Fig. 3-54. Starter motor terminals

2. From ignition switch 3. To field winding
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Fig. 3-55. Removing lock washer

8. Remove the drive end frame and armature
from the stator.

9. Remove the rubber washer and metal washer,
see Fig. 3-60.

10. Remove the screw on which the shift lever is
carried.

11. Lift the armature with pinion and lever out of
the drive end frame.

12. Knock back the stop washer and remove the
snap ring on the armature shaft.

13. Remove the stop washer and pull off the star-
ter pinion.

INSPECTING

Examine the armature for mechanical damage such
as a bent or worn shaft, scored commutator and
damaged windings.

VOLVO
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Fig. 3-57. Starter motor with bearing shield removed

If the armature shaft is bent or worn, the armature
should be replaced.

If the commutator is scored or unevenly worn, it
should be turned. The commutator diameter must
not be less than 33 mm (1.3”).

The commutator should be checked with a micro-
meter after turning. A radial throw of 0.08 mm
(0.003”) may be considered permissible. The isola-
tion between the laminations should be milled down
to 0.4 mm (0.016”) below the surface of the lamina-
tions, see Figs. 3-62 and 3-63. This work is carried
out in a special apparatus, or if such is not avail-
able, with a ground-off hacksaw blade.

Examine the armature for shorting by placing it in
a growler machine. Switch on and hold a hacksaw
blade a few mm from the armature, see Fig. 3-64. If
the blade vibrates in any position when the arma-
tures is rotated, one of the following faults can be
the reason: shorting through the armature frame,

VOLVO
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Fig. 3-56. Removing adjusting washers
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Fig. 4-58. Starter motor with brush bridge removed



Fig. 3-59. Control solenoid

shorting in the commutator or between the wind-
ings. Check the stator with 40 volts A.C., see Fig.
3-65.

Examine the drive end frame and brush hol-
ders. If any of these parts are damaged or excessi-
vely worn, they must be replaced. A bearing clea-
rance of up to 0.12 mm (0.005”) may be considered
permissible.

Inspect the other parts and replace any that are
damaged or worn. The snap ring should always be
replaced with a new one, since when being remov-
ed it may have been damaged or lost its tension.

CHECKING THE CONTROL
SOLENOID

If the control coleniod does not function, first check
that the battery is in good condition. If there is no
fault in the battery, connect a lead between the

Fig. 3-60. Removing sealing washer

Fig. 3-61. Armature with pinion

battery positive terminal and the control solenoid
contact screw for the control lead. If the control
solenoid still does not engage the starter pinion
and main current, it should be removed from the
starter motor. If, on the other hand, it engages sa-
tisfactorily, examine the starter switch and leads.
When the control solenoid has been removed, it
should be wiped clean. Then press the armature in
several times and test again by connecting it to a
battery. If the control solenoid does not function
after the above measures, replace it with a new
one.

REPLACING THE BRUSHES

When replacing the brushes, remove and dismantle
the starter motor. Solder brushes loose from their
attachments in the brush holder and field winding

Fig. 3-62. Milling commutator
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Fig. 3-63. Commutator milling

A. Incorrect milling B. Correct milling

respectively. The new brushes should be soldered
on quickly and with sufficient heat. Solder must
not be allowed to run down into the brush leads as
this will prevent the movement of the brushes in
the brush holders and may reduce the brush spring
pressure. Brushes which have worn down less
than 14 mm (approx. 1/2”) should be replaced with
new ones.

FITTING THE SELF-LUBRICATING
BUSHES

The self-lubricating bushes are only worn insignific-
antly during operation if they are lubricated in the
correct manner. If lubricating is neglected, the
bushes dry out, with the result that they wear
quickly. For replacement purpose, bushes are supp-
lied ready-machined to suitable dimensions. When
being fitted, the bushes should not be machined
internally or externally since the pores can then be
partially blocked up, resulting in reduced lubricat-

ing capacity.

VOLVO
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Fig. 3-64. Testing armature
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Fig. 3-65. Checking stator

Replace the bushes as follows:

1. 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-lubricating bush is fitted, it
should lie in light oil for at last a 1/2 hour.

REPLACING THE FIELD WINDINGS

1. If the starter motor has not been dismantled,
this must be done. Follow the instructions under
the heading “Dismantling”.

V "\:;;f
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Fig. 3-66. Rotating clamping block for removing field windings
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Fig. 3-67. Stator with soldered brushes

Mark the pole shoes and pole housing in a suit-
able manner so that they come in the same
position when assembling.

Then place the stator in the rotating clamping
block as shown in Fig. 3-66 (Bosch EF AW 9)
or similar and unscrew the pole screws.
Before fitting new field coils, warm them slightly.
Then place the pole shoes in position in the
field coils and slide them into the stator. Tighten
the pole screws lightly. Press in a suitable drift.
Set up the stator in the rotating clamping block
and tighten the pole shoes firmly.

Force out the press drift with a drift press.
Check the fitted field windings for breakage and
short-circuiting.

ASSEMBLING THE STARTER MOTOR

1.

Lubricate the parts of the starter motor accord-
ing to Fig. 3-69.

[e—— D+ —
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Fig. 3-68. Press drift for fitting field windings
D =66.4—66.09 mm (2.599—2.602") L=85 mm (3.346"")

VOLVO
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Fig. 3-69. Lubricating scheme for starter motor

Use Bosch lubricant (or equivalent) in accordance with the follow-
ing directions:

1. Ft 2 V 3.  Place a thin layer of grease on the isolation wash-
ers, the shaft end, the adjusting washers and lock
washer.

2. Ol 1 V13. Place the bush in oil for 1 hour before fitting.

3. Ft2V 3. Apply plenty of grease in the armature thread and
the engaging lever groove.

4 Ft 2V 3. Place the bushes in oil for a 1/2 hour before fitting.

5. Ol 1 V 13.  Place a thin layer of grease on the armature shaft.

6. Ft 2 V 3. Lubricate the engaging lever joints and the iron
core of the solenoid with a thin layer of grease.

2. Fit the starter pinion on the armature shaft,

and the wear washer as well as the snap ring.
Secure the wear washer in position.

3. Fit the engaging arm on the pinion. Fit the
armature in the drive end frame.

4. Fit the screw for the shift lever.

5. Fit the metal washer and rubber washer in the
drive end frame.

6. Fit the stator on the armature and the drive
end frame.

7. Secure the solenoid in the shift lever. Screw
tight the solenoid.

8. Fit the washers on the armature shaft as shown
in Fig. 3-58.

9. Place the brush bridge in position. Fit the
brushes.

10. Fit the commutator bearing frame. Screw the
stdrter motor together with the two through
bolts.

11. Fit the adjusting washers and the snap ring
on the shaft end. Chack the axial clearance of
the armature. If necessary, adjust with the
washers until the pla yagrees with the values
in the “Specifications”.

12. Screw on securely the small casting over the
shaft end.

FITTING

1. Place the starter motor in position and secure it.

2. Connect the electric cables.

3. Fit the lead terminal on the negative pole stud

of the battery.
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GROUP 34

IGNITION SYSTEM

DESCRIPTION

The ignition system is of the battery ignition type.

It consists of the following main parts: Ignition coil, o
distributor, ignition leads and spark plugs.

IGNITION COIL

The igntion coil is fitted on the firewall, see Fig.
3-70.

¥

!

H

DISTRIBUTOR

The distributor, Fig. 3-71, is fitted on the left-hand
side of the engine and is driven from the cam-
shaft. The adjustment of the distributor in rela-
tion to engine speed is regulated by a centrifugal
governor fitted under the ignition plate. The ad- :
justment in relation to loading is controlled by a A ' ' " vouve’
vacuum regulator. Fig. 3-70. Ignition coll fitted

Fig. 3-71. Distributor, B 20 E fitted
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Fig. 3-72. Distributor, B 20 E

1. Rod brush (carbon) 13. Capacitor

2. Distributor cap 14. Distributor body

3. Distributor rotor arm 15. Rubber seal

4. Contact breakers 16. Washers

5. Ignition plate 17. Flange

6 Lubricating felt 18. Resilient ring

7. Snap ring 19. Lock pin

8. Washer 20. Contact device

9. Breaker cam 21. Lock clasp for distr. cap
10. Centrifugal weight 22. Vacuum regulator

11. Cam for triggering contacts 23. Centrifugal governor spring

12. Primary terminal
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REPAIR INSTRUCTIONS

DISTRIBUTOR
REMOVING

1. Release the lock clasps for the distributor cap
and lift off the cap.

2. Remove the primary lead from the primary con-
nection.

3. Remove the vacuum hose from the vacuum re-
gulator. (When removing the hose from the
bakelite connection, observe great care not to
break the connection.)

4. Pull out the plug contact for the triggering con-
tacts.

105631

5. Slacken the screw and pull up the distributor.

Fig. 3-74. Removing primary connection

4. Disconnect the springs for the centrifugal gover-
nor and mark up how the breaker cam is located
in relation to the distributor shaft. Secure the
breaker cam in a vise with soft jaws. Carefully
knock on the distributor housing with .a plastic
mallet (Fig. 3-75) until the snap ring (7, Fig.
3-72) has released and lift off the breaker cam.

5. Remove the resilient ring and mark up how
the driving collar is located in relation to the
distributor shaft.

Fig. 3-73. Removing vacuum regulator

DISMANTLING

1. Pull off the distributor arm.
Remove the circlip for the pull rod from the
vacuum regulator.
Remove the vacuum regulator.

2. Remove the triggering contacts.

3. Mark up how the lock clasps for the cap are
located and remove them.

Disconnect the lead from the breaker contacts }
and remove the primary connection. N voLvo
Lift up the ignition plate. Fig. 3-75. Removing circlip
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Fig. 3-76. Removing driving collar

Tap out the pin (Fig. 3-76), lift off the driving
collar and pull up the distributor shaft.
Check that no washers have been lost.

6. Remove the lock springs for the centrifugal
weights and lift up the weights.

INSPECTING

Ignition plate

The surface of the breaker contact points should be
flat and smooth. The colour of the contacts should
be grey. Oxidized or burnt contacts must be replac-
ed. After a long period of use, the contact lip can
be worn and the spring fatigued, so that the con-
tacts should be replaced if the distributor for any
reason is disassembled.

The ignition plate must not be loose, worn or have
burr on.

Distributor shaft

The play between the distributor shaft and the
breaker camshaft must not exceed 0.1 mm (0.004").
The cams on the breaker camshaft must not be
scored or worn down so that the dwell angle is
altered.

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

The centrifugal weight springs must not be deform-
ed or damaged.

Fig. 3-77. Distributor shaft with centrifugal weights

Distributor housing

The play between the distributor housing and the
shaft should not exceed 0.2 mm (0.008"). If the play
is excessive, replace the bushes and, if this is in-
sufficient, also the shaft.

ASSEMBLING

1. Lubricate the distributor parts according to the
instructions given in Fig. 3-78.

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 in the
springs for the centrifugal governor. Fit the
washer and circlip for the breaker camshaft.
The circlip is placed into position by means of
a suitable sleeve. Fit the lubricating felt.

3. Fit the distributor shaft in the distributor housing
and install the driving collar on the distributor
shaft. Make sure that the fiber washers come
against the distributor housing. Fit the pin in the
collar and check the axial clearance on the dis-
tributor shaft. The clearance should be 0.1—0.25
mm (0.004—0.010”). Any adjustment can be
done by altering the number of adjusting wash-
ers on the distributor shaft.

Fit the resilient ring on the driving collar.

4. Fit the ignition plate. Fit the lock clasps for the
cap. Fit the primary connection and connect the
lead from the breaker contacts.

5. Fit the triggering contacts.

6. Fit the vacuum regulator and connect the pull
rod to the ignition plate.
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Fig. 3-78. Lubricating scheme for distributor
Use Bosch lubricant (or equivalent) according to below.

. Ftiv4, Place a little grease on the fiber tab and a light
layer on the breaker cam.

. Ft2v3. Grease the weights.

. Ft1v4, Place a light layer on the breaker cam.

. Ol 1v13. Fill the lubricator with oil and soak the felts in
oil.

. Ol1v13. Place the brushes in oil for at least 1/, hour before
fitting. Soak the lubr. felt in oil.

. Ft2v3. Grease the washers.

Ft1v4. Place a little grease on the fiber tabs.

. Ol 1v13. Oil the shaft before fitting.

. Ol'1v13. Soak the lubr. felt in oil.

. Oltv2 Qil the ignition plate.

. Fit1v26. Grease the bush for the movable contacts, the pin

for the vacuum regulator and the ball.

Check that the breaker contacts are mounted
correctly both horizontally and vertically. Adjust-
ment should be made with a suitable tool (for
example, Bosch EFAW 57 A), but only the fixed
contact may be bent. Wash the contacts with
trichlorethylene or chemically pure gasoline.

Run the distributor on a test bench and check ac-
cording to the “Specifications”".

Fit the distributor rotor arm.

REPLACING THE BREAKER CONTACTS

The breaker contacts can be replaced with the di-
strbutor fitted, but it should be done with the
distributor dismantled.

1.

Remove the distributor rotor arm.

3:34

Disconnect the electric lead at the primary con-
nection.

Remove the screw for the breaker contacts and
lift up the old contacts.

Lubricate the distributor according to the in-
structions given in Fig. 3-78.

Fit the new breaker contacts.

Connect the electric cable at the primary con-
nection.

Check that the breaker contacts are located
correctly both vertically and horizontally.
Adjustment should be made with a suitable tool,
(for example, Bosch EFAW 57 A), but only the
fixed contact may be bent. Wash the breaker
contacts with trichlorethylene or chemically
pure gasoline.

Run the distributor on a test bench and check ac-
cording to the “Specifications”.

TESTING THE DISTRIBUTOR IN TEST BENCH

1.

Run the distributor at 500 r.p.m. in its ordinary
direction of rotation (anti-clockwise) and adjust
the breaker contact dwell angle according to
the “Specifications™.

Adjustment is made by slackening a little the
screw for the breaker contacts and then insert-
ing a screwdriver in the recess, Fig. 3-79, and
turning the screwdriver until the dwell angle is
the correct one.

Then tighten the screw for the breaker contacts.

Fig. 3-79.

Recess for adjusting breaker contacts



3. Run the distributor and set the protractor on the

test bench so that a marking comes opposite 0°
at such a low speed (below 200 distributor
r.p.m.) that the centrifugal governor does not
function. Increase the speed slowly and read off
the values at the prescribed graduations. A
newly lubricated distributor should first be run
up to maximum speed several times. Permis-
sible tolerance for the centrifugal governor is
+1°.

4. Run the distributor at low speed and adjust the
protactor so that a marking is obtained at 0°.
Connect the vacuum hose from the test bench
to the vacuum regulator. Increase the vacuum
gradually and read off the values at the pres-
cribed graduations.

FITTING

1.

Place the distributor in position.

2. Press the distributor downwards while turning
the distributor arm at the same time. When the
distributor goes down about 5 mm (3/16”) and
it is no longer possible to turn the distributor
arm, the driving collar of the distributor is then
in the slot on the distributor drive.

3. Turn the distributor housing so that it takes up
the same position it had before removal.

4. Connect the primary lead. Fit on the distributor
cap.

5. Fit the electric cable for the triggering contacts.
Start the engine and set the ignition. (If the en-
gine does not start, turn the distributor housing
until it does.)

IGNITION SETTING

Ignition setting should be carried out according to
the instructions in Part 2, Group 24.
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GROUP 35

LIGHTING

DESCRIPTION

The lighting consists of two full- and dipped-beam
headlights, parking lamps, rear lamps, license plate
light and side marker lights (only U.S.A).

The headlights are switched on and off by the
lighting switch on the instrument panel. Switch-
ing between full- and dipped-beam positions is
done by moving the directional indicator lever

switch towards the steering wheel. The relay (3,
Fig. 3-95) then connects up the lighting.

The rear lights have separate bulbs for rear lights,
stop lights, reversing lights and directional indica-
tors. The license plate lighting has three bulbs,
two for the license plate and one for reversing.

REPAIR INSTRUCTIONS

HEADLIGHTS

VOLVO
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Fig. 3-80. Removing headlight rim
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REMOVING

1. Remove the screw for the headlight rim (Fig.
3-80). Lift off the rim by moving its lower sec-
tion outwards and upwards.

2. Remove the screws indicated in Fig. 3-81 with
arrows and lift off the inner ring.

3. Disconnect the connection contact from the
bulb socket and pull it straight out as shown
in Fig. 3-82.

4. Unhook the spring (1, Fig. 3-83) from the slide
casing. If necessary, slacken the screws (2 and
3, Fig. 3-83).

5. Remove the spring and adjusting screws from
the protection cover.

6. Disconnect the protection cover from the fender
and pull out the cable and rubber bush.

7. Fitting is in reverse order to removal. Make
sure that the cables are properly fitted. Tighten
the screws carefully.
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Fig. 3-81. Removing headlight inner ring Fig. 3-83. Headlight casing

1. Adjusting screw, horizontal 3. Spring
2. Adjusting screw, vertical 4. Connection contact

REPLACING THE HEADLIGHT BULB

1. Carry out operations 1—3 under the heading
“Removing’".

2. Lift off the spring holding the bulb holder at
the insert and lift out the holder, Fig. 3-84.
Then remove the old bulb.

3. Fit the new bulb, see Fig. 3-85. Do not touch
the bulb glass with your fingers. Make sure that
the bulbs is fitted properly in the insert. The
small nibs on the blub collar should it in the
insert jacket.

4. Fitting is in reverse order to removal.

Fig. 3-82. Removing connection contact Fig. 3-84. Removing bulb holder



Fig. 3-85. Fitting bulb

ADJUSTING THE HEADLIGHT

From the viewpoint of traffic safety, it is of the
utmast importance that the headlights are ad-
justed in accordance with current regulations.
Adjustment is done by means of the two screws
(1 and 2, Fig. 3-83).

The adjusting should be carried out with the help
of an approved light-adjusting unit.

105623

Fig. 3-86. Removing rear light
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Fig. 3-87. Rear light, glass removed

1. Brake and rear light bulb
2. Directional indicator light bulb

REAR LIGHTS

Replacing rear light

1. Unscrew the four screws holding the glass, see
Fig. 3-86.

2. Unscrew the two screws holding the rear light
housing to the body, see Fig. 3-87. The nuts
are accessible from inside the luggage compart-
ment.

3. Disconnect the cables at the connectors, see
Fig. 3-88.

3 2 1 YR
Fig. 3-88. Rear light connection contacts

1. Brake and rear light
2. Directional indicator light
3. Side marker light



LICENSE PLATE LIGHT

The license plate light is accessible for replace-
ment from inside the luggage compartment. Release
the nuts which are visible, see Fig. 3-91.

The bulb is accessible for replacement by turning
the bulb holder to the one side. A late prod. license
plate light is combined with the reversing light.
Bulb replacement is as above.

Fig. 3-89. Removing directional indicator and parking
light glass

DIRECTIONAL INDICATOR FLASHER
AND PARKING LIGHT

To remove the glass for this light, turn it to the left,
see Fig. 3-89.

SIDE MARKER LIGHTS

Two flasher marking lights are placed on each
side of the car.

To replace the bulb, take off the glass. The glass
is fitted on the body by means of two screws.

1 2 3 Yoo

Fig. 3-91. License plate light, removing bulb

1. License plate light
2. Reversing light
" i : 3. License plate light

VOLV«
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Fig. 3-90. Side marker light
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GROUP 36

OTHER ELECTRICAL
STANDARD
EQUIPMENT

DESCRIPTION

DIRECTIONAL INDICATOR SYSTEM

The directional indicator system consists of a ther-
mal-type flasher relay, directional indicator switch,
flash lamps on the front fenders and bulbs in
the rear lights.

The directional indicators can also be used as
simultaneous emergency warning flasher lights,
when the special switch for this function on the
instrument panel is switched on.

The flasher relay is mounted on the switch for the
emergency warning flashers. The directional indi-
cator lever switch, see Fig. 3-99, which has auto-
matic parking, is placed under the plastic cover
on the steering column.

Fig. 3-92. Buzzer
1. Contacts

2. Armature
3. Coll
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Fig. 93. Switch with flasher relay

IGNITION SWITCH

The ignition switch is integrally built with the steer-
ing wheel lock. The switch has four positions:

0. Complete electrical system disconnected and
steering whee! locked.

1. Current to fusebox (Intermediate position).
2. Same as position 1 but also current to ignition
coil (Driving position).

3. Same as position 2 but also current to starter
motor solenoid (Starting position). When igni-
tion key is released in position 3, it returns auto-
matically to position 2.

Vehicles intended for U.S.A. are fitted with a
special steering wheel lock with warning buzzer



which buzzes 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.

The buzzer is placed under the dashboard on the
left-hand side and is connected between the fuse-
box (via the igntion) and the door switch on the
driver's side.

The buzzer consists of a pair of contacts and a coil.
When current passes across the contacts and
through the coil, the armature is drawn down to-
wards the core of the coil. While the armature is
being drawn down towards the core, the contacts
cut out the current and the armature springs back,
etc. This cycle is repeated continuously as long as
current is switched on,. that is, as long as the
driver's door is open and the ignition key is in the
ignition.

HORNS

The horns are mounted to the left of the radiator
behind the grille.

One of the horns has a low frequency and the other
a high frequency.

The horn ring mounted inside the steering wheel
operates the horns.
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Fig. 3-94. Wiring diagram for windshield wiper motor

WINDSHIELD WIPERS

The windshield wipers are driven by an electric
motor. The motor is connected to the wiper blades
by means of link arms. It has a permanently mag-

netized field and two speeds which are selected
by means of the switch mounted on the dashboard.
The motor is fitted with 3 brushes, one negative
brush and two positive brushes. The positive
brushes are connected up one at a time for full
and half speed respectively. The gear housing for
the wiper unit contains an integrallv built parking
switch. The purpose of this switch is to return
the blades to a suitable, previously determined,
parking position irrespective of where the blades
are when switched off.

2 3 Yo

Fig. 3-95. Control relays

1. Voltage regulator

2. Step relay for fullbeam
and dipped switching

3. Relay for reversing lights

4. Horn relay

WINDSHIELD WASHER

The windshield washer, which is placed in the right-
hand wheel housing is driven by an electric motor,
see Fig. 3-96. The pump, located at the bottom of
the water container, is connected to the motor by
means of a shaft. The pump is of the centrifugal
type.

Turning the windshield washer switch mounted on
the dashboard engages the windshield washer.

SWITCHES

All switches are of the pull-push type. The switches
for lighting and ventilation have three positions.
The switch for the windshield wiper has also three
positions but the washer is also engaged by turn-
ing the knob on this switch.
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INSTRUMENT AND INTERIOR
LIGHTING

The instrument lighting consists of 9 bulbs mounted
to the various instruments and is accessible from
the rear side of the dashboard.

Mounted in the instrument panel are the warning
lamps. All warning lamps are accessible for re-
placement from the rear side of the instrument
panel. The interior lighting consists of two courtesy
lights located at the rear next to the rear window.
The bulbs for these lights are accessible after the
glass cover has been removed.

FUSES

The fuses are mounted in a fusebox located under
the dashboard to the left of the driver.

BRAKE LIGHT SWITCH

The brake light switch is placed on the pedal
carrier beneath the dasboard. It is operated me-
chanically by the brake pedal.
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Fig. 3-96. Windshield washer

. Brush holder
. Commutator
Brush

. Thermal fusing
. Spriﬁg

. Terminal pin

. Water outlet

. Pump impeller
9. Pump housing
10. Shaft

11. Hose

12. Container

13. Flange

14. Stator

15. Rotor

16. Field winding

ONDO S LN =
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CONTROL RELAYS

As standard the 1800 E cars are fitted with two
control relays, a step relay for the fullbeam and
dipped lights and a control relay for the reversing
lights.

All control relays are placed on a bracket at the
front on the left wheel housing, see Fig. 3-97.

Fig. 3-97. Relay and buzzer

1. Relay for elec. heated
rear window
2. Buzzer (USA)



REPAIR INSTRUCTIONS

REPLACING DIRECTIONAL REPLACING IGNITION SWITCH

INDICATOR LEVER SWITCH Disconnect the battery ground lead. Remove the

1. Remove the steering wheel according to the ignition switch from the steering wheel lock by
instructions given in Part 6. unscrewing both the bolts holding the switch to

2. Unscrew the screws securing the casing over the lock. Replace the ignition switch and fit a new
the switch, see Fig. 3-98. one on the steering wheel lock.

3. Unscrew the two screws holding the switch in
position, see Fig. 3-99.
Concerning routing the cables, see Fig. 3-99.

wateh TEN?
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Fig. 3-98. Removing dicetional indicator lever switch casing Fig. 3-99. Removing directional lever switch

VOLVO
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Fig. 3-100. Directional indicator lever switch and overdrive switch

1. Directional indicator Connection contact for:

lever switch A. Right directional indicator
2. Overdrive switch B. Left directional indicator
3. Flange C. Fullbeam signals

D. Directional flashers

3:43



REMOVING AND ADJUSTING
HORN RING

Carefully lever loose the padded shock guard. Dis-
connect the electric cable. Remove the horn ring by
unscrewing the three spring-loaded screws holding
the ring to the steering wheel. Fitting is in reverse
order to removal. The horn ring can be adjusted
by means of the spring-loaded screws.

VOLVO
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Fig. 3-101. Horn ring

1. Stop screw 7. Horn cable

2. Washer 8. Contact ring

3. Isolating bush 9. Contact washer
4. Thrust spring 10. Isolating washer
5. Tag washer 11. Horn ring

6. Grooved straight pin 12. Shock guard

REPLACING INTERIOR LIGHT BULB

Remove the bulb glass by pulling its lower section
straight out. Replace the bulb. Refit the glass.

REPLACING MAP-READING LIGHT
BULB

To remove the bulb, first press it in slightly and
then turn it anti-clockwise.

REMOVING SWITCHES

To remove a switch, first unscrew the knob and
then slacken the nut for the switch with a suitable
crosshead screwdriver, see Fig. 3-102.
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REPLACING BRAKE LIGHT SWITCH

When replacing the brake light switch, make sure
that the new switch is adjusted correctly so that it
functions satisfactorily. The distance between the
brake pedal released and the threaded bronze hub
on the switch should be 4 == 2 mm (0.16 = 0.008")
(A, Fig. 3-100). If the distance must be adjusted,
release the attaching screw for the bracket and
move the bracket until the correct distance is
obtained.

&9

Fig. 3-102. Removing nut for switch

Fig. 3-103. Brake light switch
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Fig. 3-104. Windshield wiper motor
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. Spring
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. Cover
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. Cover
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. Switch

. Ball
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15.
16.
17.
18.
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20.
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Rotor

Stator

Field coil
Brush

Brush holder
Holder
Spring
Lubricating felt
Bearing bush
Cover

Shaft end

REMOVING WINDSHIELD WIPER
UNIT COMPLETE

Disconnect the battery ground lead. Remove the
wiper arms, both the nuts, washers and seals. Dis-
connect the electric cables to the wiper motor and
remove both the bolts holding the wiper to the
body.

FITTING WINDSHIELD WIPERS

The wipers are fitted in reverse order to removal.

DISMANTLING WINDSHIELD WIPER
MOTOR

Remove the nut for the crank arm on the output
shaft and tap loose the arm.

Remove the screws for the gear housing cover.
Lift off the cover.

Remove the gear wheel with output shaft and key
with spring.

Remove the screws for the switch cover and lift
off the cover and disconnect the electric cables
to the wiper motor.

Remove both the screws holding together the gear
housing, stator and cover.

Remove the cover and carefully separate stator
and gear housing.

Lift off the rotor.

Assembling is in reverse order to dismantling.
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GROUP 38

INSTRUMENTS

DESCRIPTION

Instrumentation consists of seven instruments:

Rev. counter, coolant temperature gauge, engine
oil temperature gauge, speedometer, fuel gauge,
oil pressure gauge and clock.

Fig. 3-105. Revolution counter, front and reverse

REVOLUTION COUNTER

The revolution counter is connected in series by
means of a white and a red cable to the low-ten-
sion cable of the ignition system and is connected
between ignition coil and distributor. The white
cable is connected to the distributor and the rec
one to the ignition coil.

Firing impulses from the ignition coil are reinforced
in the revolution counter with the help of an in-
ductance oil. A moving coil, linked with the revolu-
tion counter needle, turns in proportion to the fre-
quency of the the impulses from the ignition coil,
so that the needle points to the speed of the
engine.

3:46

TEMPERATURE GAUGE FOR
COOLANT

The temperature is measured electrically, the tem-
perature gauge being of the so-called bimetal type.
The unit consists of a pickup mounted on the en-
gine, and a gauge fitted in the combined instrument
which is fed over a so-called voltage stabilizer. The
pickup is of the semi-conductor type, that is, it
contains a semi-conductor the electrical resistance
of which alters with the temperature. Current
through the pickup is proportional to the tempera-
ture indicated by the gauge.

The amount of current passing through the in-
strument and pickup determines how much the
bimetal spring in the instrument is heated and thus
how much temperature the needle indicates. A
warmer engine permits more current to pass
through the pickup and results in a higher gauge
reading.

e e e Y(glg;?d

Fig. 3-106. Temperature gauge, coolant, front and reverse
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Fig. 3-107. Oil gauge, engine oil, front and reverse

TEMPERATURE GAUGE FOR
ENGINE OIL

The unit consists of a pickup and gauge and its
function is the same as the coolant temperature
gauge. The pickup is located on the left-hand
side of the engine.

Vi
i 5%

Fig. 3-108. Speedometer, front and reverse

SPEEDOMETER (Combined
instrument)

In addition to the speedometer, the combined in-
strument also consist of a mileometer, trip meter
and warning lamps for charging, directional indi-
cators and fullbeam headlights. The speedometer
is of the eddy current type. It houses a permanent
magnet which is mechanically connected with a
speedometer cable driven from a worm gear in the
gearbox. On top of the magnet there is a drum
which is linked via a separately journalled shaft to
the speedometer gauge needle. Rotation of the
magnet generates eddy currents which produce a

turning torque on the drum. This rotation is propor-
tional to the speed of the vehicle. The coil spring
limits the degree of torque when the speed of the
magnet increases. The effect of magnet and coil
spring is balanced so that the rotational speed of
the roller gives a speedometer gauge proportional
to the speed of the car. The mileometer and trip
meter are driven by a worm gear in the combined
instrument.

VOLVO
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Fig. 3-109. Fuel gauge, front and reverse

FUEL GAUGE

The amount of fuel in tank is measured electrically.
This is achieved by means of a bimetal type indicat-
ing instrument and a pickup mounted in the fuel
tank. Current is fed through the same voltage
stabilizer as for the temperature gauge. The pick-
up consists of a variable resistor, a lever and a
float. Depending upon the amount of fuel in the
tank and, correspondingly, the position of the float,
a larger or lesser part of the pickup resistor is in
circuit. The bimetal instrument used here is of the
same type as that for the temperature gauge.

Fig. 3-110. Fuel gauge pickup in tank
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0IL PRESSURE
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Fig. 3-111. Oil pressure gauge, front and reverse

OIL PRESSURE GAUGE

The oil pressure gauge, which is mechanical, is con-
nected to the pressure lubricating system of the
engine by means of a delivery pipe.

VOLVO
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Fig. 3-112. Clock, front and reverse

CLOCK

The clock is electrically operated and receives
current via the oil pressure sensor.

VOLTAGE STABILIZER

The temperature and fuel gauges are powered by
a voltage of approx. 10 == 0.2 volts and are fed
through a voltage stabilizer. The stabilizer contains
a bimetal spring and a contact breaker. When the
ignition is switched on, current flows through the
stabilizer and out to the instruments. This heats the
bimetal spring of the stabilizer which bends and
thus breaks the circuit. As the spring cools, it
returns to its original position and the circuit is
closed again. This cycle is repeated continuously.
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A constant voltage of 10 = 0.2 volts is mantained.
The breaking and making of the circuit is not
visible on the instruments due to their inertia. The
stabilizer is mounted on the reverse side of the
combined instrument.

WARNING LAMPS
CHARGING

The charging warning lamp is connected to the
alternator. It lights up when the alternator voltage is
lower than the battery voltage. As the battery vol-
tage rises and commences to charge the battery,
the warning lamp goes out. This is an indication
that the alternator is charging.

DIRECTIONAL INDICATORS

The warning lamp for the directional indicators
flashes when the indicators are engaged. It is con-
nected across the switch for the indicators.

BRAKES

The brake warning lamp receives current via the
ignition switch and can be grounded at two points:
when the parking brake is applied, the warning
lamp is grounded by the switch so that the warning
lamp lights and remains lighted as long as the
parking brake is applied.

Should a fault occur in one of the circuits of the
hydraulic brake system so that the difference in
pressure between the circuits, on application of the
brakes, is more than 8—10 kp/cm? (114—142 p.s.i.),
a warning valve (Fig. 3-114) closes and the warning
lamp lights. The warning lamp blinks until the fault
in the brake system is repaired and the warning
valve re-set. Concerning re-setting the warning
valve, see Part 5, Brakes, Group 52.

Fig. 3-113. Voltage stabilizer



Fig. 3-114. Warning valve

FULL-BEAM HEADLIGHTS

A warning lamp for the full-beam headlights flashes
simultaneously with the headlights. The lamp is
connected in parallel with the full-beam headlights
at the step relay.

OIL PRESSURE

The warning lamp for oil pressure receives current
via the ignition switch and is grounded through a
pressure sensitive valve on the engine. When the
engine is running and the oil pressure normal, the
connection between lamp and ground is open.
When the oil pressure sinks below a pre-determin-
ed value, the pressure sensitive valve closes the
circuit and the warning lamp lights.

REPAIR INSTRUCTIONS

During all work under the dashboard and instru-
ment panel, disconnect the battery ground lead to
avoid possibility of short-circuiting.

When replacing an instrument, first disconnect the
connections on the reverse side, then remove the
nuts and attaching iron and pull the instrument
straight out.

When replacing the voltage stabilizer, make sure
that the new stabilizer fits in the same position
as the old one, otherwise the voltage from the
stabilizer will be altered.

N.B. Never connect a 12 volt source to the instru-
ments which are normally fed by the voltage sta-
bitizer. Check breakages, etc., with an ohmmeter.

REMOVING OIL PRESSURE GAUGE

Disconnect the delivery pipe from the gauge, other-
wise see above.

CHECKING VOLTAGE STABILIZER

The voltage stabilizer, see Fig. 3-113, is mounted
with a screw to the reverse side of the oil tem-

perature gauge. A functional test on the stabilizer
can be carried out with a temperature gauge or a
fuel gauge in series with a resistance of about 12
ohms and a constant D.C. voltage of 10=+0.2 volts.
Note the reading. Then replace the D.C. voltage
with a 12 volt battery and the voltage stabilizer.
Do not forget to ground the stabilizer sleeve. The
same reading should be obtained. During testing,
the stabilizer must lie in the same position as it
does in the car. Replace a damaged stabilizer with
a new one since it cannot be repaired.

CHECKING SPEEDOMETER CABLE

It is most important that the speedometer cable is
correctly fitted if the speedometer is to function
properly. It is vitally important that the cable is
not bent too sharply. At no point must the radius
of a bend be less than 100 mm (4”). If it is less
than this, vibration and noise can occur in the in-
strument. The drive couplings must run true in the
outer casing of the cable. This is checked with the
cable rotating.
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CHECKING COOLANT
TEMPERATURE GAUGE

The sender and gauge are not repairable and the
entire unit must be replaced if damaged. The
gauge can be tested with an ohmmeter. The resis-
tance should be about 58 ohms. This can be suit-
ably measured between the nuts on the reverse
side of the instrument plate. The sender should
also be checked with an ohmmeter. Its resistance
should be about 37.4—47.6 ohms at 100°C (212°F).
The gauge can also be checked by connecting to
a 12 volt battery across a voltage stabilizer and
with a correct sender in series. During warming
up, the instrument should show the corresponding
temperature. A check can suitably be made with a
thermometer (sender and thermometer lowered in
heated water).

The checking values for the gauge are: °C °F
Beginning of green area 45 113
At first dividing line between green areas 70 158

At second dividing line between
green areas 80 176

At dividing line between green and
red areas 100 212

CHECKING ENGINE OIL
TEMPERATURE GAUGE

The pickup and indicating instrument are not re-
pairable and must be exchanged if faulty or damag-
ed. The resistance of the indicating instrument
should be about 58 ohms. This can suitably be
measured between the nuts on the reverse side of
the instrument. The pickup resistance should be
between 140—160 ohms at 100°C (212°F).

3:50

Fig. 3-115. Pickup for fuel gauge

REMOVING AND CHECKING
FUEL GAUGE

The pickup and gauge cannot be repaired but must
be replaced as a complete unit. The instrument
can be tested with an ohmmeter. Its resistance
should be about 58 ohms. This can be measured
between both the contact washers on the reverse
side of the instrument. The pickup, Fig. 3-115, can
be removed after the mat and wood fiber sheet
in the luggage compartment have been removed.
The pickup is fixed by means of six crosshead
screws. Use a crosshead screwdriver to remove
these screws. The pickup is checked with an
ohmmeter. At the upper stop, full tank, the pickup
should have a resistance of 16—22 ohms. At the
lower stop, empty tank, the resistance should
be 240—260 ohms. Moving the float arm back-
wards and forwards should not cause a break in
the circuit (gauge reading). It is not permitted
to check the instrument by connecting the pickup
line to the body of the vehicle, as this would ruin
the instrument.
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POWER TRANSMISSION,
REAR AXLE
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GROUP 41

CLUTCH

TOOLS

The following tools are used for work on the clutch.

SV0 4090
27912
Fig. 4-1. Special tools

SVO 1426 Drift for pilot bearing in flywheel.

SVO 2484 Mandrel for centering clutch plate.

SVO 4090 Puller for ball bearing in flywheel.
The clutch (lllustration 4-A) is of the diaphragm The clutch is operated by the clutch pedal, the
spring type. It mainly consists of a pressure plate, movements of which are transferred to the clutch
a diaphragm spring and clutch casing. The diaph- via a wire, a lever and a release bearing.

ragm spring has a double function, that of a clutch
lever when declutching and a pressure spring when

engaging.

Fig. 4-2. Clutch



REPAIR INSTRUCTIONS

WORK WHICH CAN BE CARRIED
OUT WITH THE CLUTCH INSTALLED
REPLACING THE CLUTCH WIRE

1.

Unhook the return spring for the release fork.
Slacken the rear nut and possibly the front nut
a couple of turns. Disconnect the wire from the
release fork.

Loosen the clamp holding the wire to the rein-
forcing member of the wheel housing.

Take off the bearing bolt for the pedal. Dis-
connect the wire from the ped?‘|. Slacken the nut
for the wire sleeve. Remove the wire.

Fit the new wire in the reverse order to removal.

REPLACING THE CLUTCH PEDAL OR BUSHES

The desicription given below is applicable if it con-

cer

ns either the replacement of the pedal or of the

bushes.

1.

4:2

Unhook the return spring for the pedal. Slacken
the nut and remove the bolt. Disconnect the pe-
dal from the wire and remove the pedal.

Take out the tubular shaft. Drive out the bushes
with a suitable drift.

Fit the new bushes. Lubricate them with grease.
Fit the tubular shaft.

Place the return spring on the bearing sleeve of
the pedal. Move the pedal into position and
attach it to the wire. Fit the bolt which holds the
pedal.

Hook on the return spring. Check and possibly
adjust the clutch fork free travel.

»
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Fig. 4-3. Removing release bearing
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Fig. 44. Removing clutch

REMOVING THE CLUTCH

1.

1. Disc

Remove the gearbox according to the instruc-
tions given in Group 43.

Remove the upper bolt for the starter motor.
Remove the release bearing. See Fig. 4-3. Dis-
connect the wire from the release fork. Slacken
the wire sleeve from the bracket.

Slacken the bolts and remove the flywheel hous-
ing.
VOLVO
104250
Fig. 4-5. Clutch disc
2. Facings 3. Spring 4. Damping spring 5. Hub



5. Slacken the bolt for the release fork ball joint.
Remove the bali and the release fork.

6. Slacken the bolts holding the clutch to the fly-
wheel by loosening them crosswise a couple of
turns at a time to prevent warping. Remove the
clutch and clutch plate. See Fig. 4-4.

REPLACING THE CLUTCH FACINGS

1. Drill out the old rivets with a drill having the
same diameter as the rivets, 3.5 mm (0.14”), and
remove the old facings.

2. Check the clutch plate. The indentations on the
tongues should be even. The clutch plate must
not be warped. The clutch springs and rivets in
the hub shuld fit securely and not show any
signs of looseness. Check to make sure that
there are no cracks.

If the clutch plate has any of the above defects,
it shuld be replaced with a new one.

3. Rivet on the new facings (preferably in a rivet
press). N.B. The rivets should be inserted from
the side on which the facing lies and riveted up
from the opposite direction against the disc. Use
every other hole in the facing. After riveting, the
facings should be spaced from each other as
determined by the indentations on the clutch
disc. See Fig. 4-5. This is most important in
order to achieve a smooth engagement when
starting and driving.

The clutch facings must be absolutely free from
oil. Oil on the facings can cause clutch grabb-

ing.

INPUT SHAFT BEARING IN THE
FLYWHEEL

1. The bearing is pulled out with puller SVO 4090,
see Fig. 4-6. The bearing is cleaned in gaso-

.‘,"'\"w,\\/\\\!)‘

E)
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Fig. 4-6. Removing pilot bearing
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Fig. 4-7. Checking curvature of pressure plate

line (petrol). If the bearing, upon inspection,
runs smoothly and evenly and has no notice-
able play, it should be packed with ball bearing
grease and re-fitted. N.B. Heat-resistant grease
should be used.

The bearing should be pressed in by drift SVO
1426.

INSPECTING

As the clutch cannot be disassembled, it must be
replaced complete if faulty. Check the clutch care-
fully. Check the pressure plate for damage by heat,
cracks, scoring or other damage on the friction sur-
face. Check the curvature of the pressure plate with
a 240 mm (9'4”) long steel ruler, which is placed
diagonally across the friction surface of the pres-
sure plate. Then measure the distance between the
straight edge of the ruler and the inner diameter
of the pressure plate. This measurement must not
exceed a maximum 0.03 (0.0012”), see Fig. 4-7.
The must be no “crowning”, i.e. clearance between
the straight edge of the ruler and the outer dia-
meter of the pressure plate. Carry out the check at
several points. Check the pressure spring care-
fully; if it is cracked or damaged in any other way,
the clutch should be replaced.

Check the release bearing by turning it round a few
times under light pressure so that the balls rotate
against the races. The bearing should turn easily
without binding at any point. The release bearing

VOLVO
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Fig. 48. Fitting clutch

4:3



should also slide easily on the guide sleeve from
the gearbox.

FITTING

Before fitting, check that the clutch facings, fly-
wheel and pressure plate are completely free from

oil.

Wash them with clean gasoline (petrol) and

wipe off well with a clean piece of cloth.

1.

Set up the clutch plate (the longest side of the
hub facing backwards) together with the clutch
and insert the centering mandrel SVO 2484 so
that the guide journal on this centers the pilot
bearing in the flywheel, see Fig, 4-8.

Fit the six bolts which hold the clutch and
tighten them crosswise a couple of turns at a
time. Remove the centering mandrel.

4:4

Fit the release yoke in the flywheel housing.

Place the upper bolt for the starter motor in the
housing. Then fit the housing. Fit the bolts in
the following order: First the four upper (7/16”),
and then the lower bolts for the starter motor,
and finally the two lower (3/8”). The nut for the
starter motor upper bolt is fitted after the clutch
wire has been fitted.

Insert the wire sleeve in the bracket and put on
the rear nut. Securely fix the wire in the release
fork. Fit the release bearing.

Fit and tighten the nut for the upper starter mo-
tor bolt.

Fit the gearbox according to the instructions
given in Group 43.

. Adjust the clutch fork free travel.



GROUP 43 A

GEARBOX

TOOLS

The following special tools are required for carrying out gearbox repairs.

1801

2743

2261 2304 2412 2427 2487

2867 2878 2907 2908 4080

Fig. 49. Special tools

SVO 1801 Standard handle 18X200 mm

SVO 2261 Puller for flange

SVO 2304 Press tool for fitting flange

SVO 2412 Drift for fitting bearing on input shaft and for fitting input
shaft in housing

SVO 2427 Universal joint for SVO 2487

SVO 2487 3/8” hexagon socket spanner for upper gearbox bolts

SVO 2743 Guide pins for gearbox

SVO 2867 Drift for fitting oil seal in cover for input shaft

SVO 2878 Puller for removing reverse shaft

SVO 2907 Mandrel for fitting idler gear

SVO 2908 Centering plug for thrust washer, used (two) together
with SVO 2907 when fitting idler gear

SVO 408) Drift for fitting bearing in rear cover

The following tools are also used:

SVO 2520 Stand for fixture SVO 2922

SVO 2922 Fixture for gearbox when dismantling and assembling
(used together with SVO 2520, see Fig. 4-13)
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DESCRIPTION

M 41 is a four-speed fully synchronized gearbox
supplemented with an overdrive. Concerning over-
drive, see Group 43 B. The fact that the gearbox is
fully synchronized means that there is synchroniza-
tion on all the forward gears. The construction of
the gearbox is shown in Fig. 4-10 and lllustration
4-B. All gears with the exception of reverse are in

Fig. 410 Gearbox

constant mesh with one another. In the neutral po-
sition the gears on the mainshaft rotate freely. For
this reason they are provided with bronze bushes.
When a gear is engaged, the corresponding gear
wheel is connected to the mainshaft by means of
an engaging sleeve.

The gear lever positions are shown in Fig. 4-11.

Fig. 4-11. Gear lever positions

REPAIR INSTRUCTIONS

Concerning repair instructions for overdrive, see Part 4 (43 b), “Overdrive”.

REMOVING

1. Remove the oddments console on the tunnel
and the gear lever.

2. Disconnect the ground battery lead. Remove the
attaching bolts for the radiator.

3. Hoist the vehicle and place four axle props un-
derneath.

4. Unscrew the bolts holding the propeller shaft
to the flanges and also the attaching bolts for
the support bearings. Pull the propeller shaft
about 10 cm (0.4”) to the rear.

5. Support under the oil sump with a jack. Insert
a wooden block in between sump and jack.

6. Remove the screw for the exhaust pipe front
clamp, the speedometer hose from the gearbox
and the cross-member and rear engine mount-
ing.

7. Lower the engine about 20 mm (0.8”). Discon-
nect the electric cables from contacts and at-
tachment to gearbox.

8. Slacken the right upper and left lower gearbox

4:6

bolts with spanner SVO 2487, flexible joint
SVO 2427, extension piece with 3/8” square end
and ratchet handle, see Fig. 4-12. Fit two guide
pins SVO 2743, see Fig. 4-25. Slacken the other
two bolts. Pull out the gearbox backwards and
lower it.

A 8V0 2427

. I(((‘?—a

Fig. 4-12. Removing gearbox bolts
A=SVO 2487
B=Extension with 3/8” square
C=Ratchet handle



cover so that it does not lock the shaft for the
idler and reverse gears. Drive out the shaft for
the idler gear. N.B. The shaft must be driven
out backwards. Let the idler gear fall into the
bottom of the gearbox.

8. Pull out the mainshaft.

9. Unscrew the bolts and remove the cover over
the input shaft Lever out the oil seal from the
cover with a screwdriver or similar.

10. Drive out the input shaft. If necessary, remove
the circlip and press the ball bearing off the
shaft.

11. Take out the idler gear. Pull out the shaft for
the reverse gear with puller SVO 2878, see Fig.
4-14. Take out the reverse gear and other

Yo parts.

Fig. 4-13. Gearbox In fixture

DISMANTLING THE MAINSHAFT

DISMANTLING 1. Remove the circlip and press off the rotor for
1. Fit fixture SVO 2922 in stand SVO 2520. Place the overdrive oil pump. Remove the circlip for
the gearbox in the fixture, see Fig. 4-13. the mainshaft rear bearing. Slide the engaging
2. Unscrew the bolts for the gearbox cover. Lift sleeve for 1st speed and 2nd speed forwards.
of the cover. Remove the springs and interlock Place the shaft in a press and a support under
balls for the selector rails. the 1st speed gear wheel. Press out the shaft
3. Unscrew the nuts securing the overdrive to as shown in Fig. 4-15.

the intermediate flange. Remove the overdrive. 2. Remove the synchronizing cone, thrust washer,
4. Remove the cover over the selector rails. Un- engaging sleeves, engaging springs, and snap

screw the selector fork bolts. rings from the shaft.

5. Slide the selector fork backwards to 1st speed
position. Drive out the pin slightly (it must not
foul the 1st speed gear wheel). Then move the
selector fork forwards sufficiently to allow the
pin to pass in front of the gear wheel. Drive
out the pin.

6. Slide out the selector rails. When doing this,
hold the selector forks so that they do not
come askew and jam on the rails. Remove the
selector forks.

7. Unscrew the bolts for the rear cover. Turn the

Fig. 4-14. Removing reverse gear Fig. 4-15. Dismantling mainshaft
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Fig. 4-16. Removing front synchronizzer

Yone

Fig. 4-17. Fitting ball bearing in rear cover

3. Remove the circlip on the front end of the shaft.
Pull off the synchronizing hub and 3rd speed
gear wheel with a puller, see Fig. 4-16. Remove
the thrust washer.

4. Remove the circlip and then the thrust washer,
2nd speed gear wheel, synchronizing cone and
spring.

5. Remove the oil seal from the rear cover and
take out the speedometer gear. If necessary,
remove the circlips and press out the ball bear-
ing.

VOLVO
22727

Fig. 4-18. Assembling synchronizer

4.8

Fig. 4-19. Fitting rear cover

1. Sleeve

INSPECTING

Check the gear wheels, particularly for cracks or

chips on the tooth surfaces. Damaged or worn
gears must be replaced.

Check the ball bearings, particularly for scoring or
cracks on the races or balls.

ASSEMBLING
ASSEMBLING THE MAINSHAFT

1.

Press the ball bearing into the rear cover, see
Fig. 4-17, and fit the circlip. There are different
thicknesses of circlips, so select one which fits
snugly into the groove.

Fit the parts for the 1st and 2nd synchronizer
on the mainshaft. Fit the snap rings correctly,
see Fig. 4-18.

Place the rear cover and ball bearing on a
cushioning ring or sleeve as shown in Fig. 4-19.
Fit the thrust washer, 1st speed gear wheel and
synchronizing cone. Press in the shaft. Select
a circlip of suitable thickness and fit it. Fit the
key, the rotor for the oil pump and circlip.

4. Fit the synchronizing cone, 2nd speed gear
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Fig. 4-20. Fitting reverse shaft

wheel and thrust washer on the shaft. Select a
circlip which fits snugly into the groove on the
shaft and fit it.

Fit the thrust washer, 3rd speed gear wheel and
synchronizing cone on the shaft. Assemble the
3rd and 4th speed synchronizing parts. Fit the
snap rings correctly, see Fig. 4-18. Then fit the
synchronizer on the mainshaft. Select a locking
ring of the correct thickness and fit it.

ASSEMBLING THE GEARBOX

1.

Fit the striker lever and striker. Fit the reverse
gear and reverse shaft. The reverse shaft is
fitted so that it projects 7.0—7.6 mm (0.276—
0.300”) outside the gearbox housing, see Fig.
4-20.

Place mandrel SVO 2907 in the idler gear. Fit
the spacing washers and needles (24 in each
bearing). Use grease to hold the needles and
washers in position.

Fix the washers to the housing with grease and
guide them up into position with the centering
plugs SVO 2908, see Fig. 4-21. Lay the idler
gear in the bottom of the housing.

YRhe

Fig. 4-21. Fitting idler gear

3. Needle bearing
4. Spacing washer

1. Thrust washer
2. Spacing washer

/SVO 2412

Fig. 4-22. Fitting ball bearing on input shaft

Press the bearing onto the input shaft with the

help of drift SVO 2412, see Fig. 4-22. Select a

circlip of suitable thickness and fit it. Place the
14 bearing rollers for the mainshaft in position
in the input shaft. Use grease to hold the rol-
lers in place. Press the input shaft into position
in the housing. Press the oil seal into the cover
with drift SVO 2867.

Then fit the cover over the input shaft. Do not
forget the O-rings for the bolts.

Place the mainshaft in the housing. Turn the
rear cover so that the countershaft can be
fitted.

. Turn the gearbox upside down. Fit the counter-

shaft from the rear. Hold against SVO 2303
with the hand. Ensure that the thrust washers
do not loosen and fall down.

Fit the overdrive. Use new locking for the inter-
mediate flange.

VOLVO
26173

Fig. 4-23. Fitting end cap over selector rail
A=approx. 4 mm (0.16”)

4:9



VOLVO
23530

Fig. 4-24. Fitting interlock balls and springs

8. Fit the selector rails and forks. Move over the

selector fork to the rear position when fitting
the pin. Use a new pin. Fit the cover over the
selector rails.
N.B. If the end caps at the front end of the
housing have been removed, these should be
fitted in the same way as previosuly, i.e. the
center end cap should project about 4 mm
(0.16”) outside the face of the housing, see Fig.
4-23.

voLvo ™
101 820

Fig. 4-25. Gulde pins for gearbox

9. Place the interlock balls and springs in posi-
tion, see Fig. 4-24. Fit on the gearbox cover.
Check that all the gears engage and disengage
freely.

FITTING

Make sure that guide pins SVO 2743 are fitted acc.
to Fig. 4-25. Fitting is done in the reverse order to
removal. Fill up the gearbox with oil.



SVO 1797
SVO 1801
SVO 1845
SVO 2261
SVO 2412

SVO 2417
SVO 2423

GROUP 43 B

OVERDRIVE

TOOLS

The following special tools are required for work on the overdrive unit

i _, A
1797 1801 1845 2261 2412 247 2423

rr—r

-4

2834 2836 2837 4030
VoRR
Fig. 4-26. Special tools
Drift for removing rear bearing shaft SVO 2834 Pressure gauge for checking oil pressure
Standard handle SVO 2835 Centering mandrel for splines in planet carrier and uni-
Press tool for fitting flange directional clutch
Puller for flange SVO 2836 Socket for removing and fitting plugs for fine filter oil
Sleeve drift for fitting front rear bearing on output shaft pump and relief valve
and oil seal at flange SVO 2837 Counterhold for flange
Drift for fitting bush in output shaft SVO 4030 Puller for oil seal at flange

Puller for bush in output shaft
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DESCRIPTION

The overdrive unit is of the epicyclic type and is
attached to the rear end of the gearbox. Its design
and construction are shown in Fig. 4-34 and lllustra-
tion 4-C. The working principle of the overdrive is
as follows:

DIRECT DRIVE POSITION

When travelling forwards power is transmitted
from the gearbox mainshaft through the uni-direc-
tional clutch to the ouptut shaft of the overdrive.
At the same time the clutch sliding member (posi-
tion |, Fig. 4-27), is pressed by four springs against
the tapered part of the output shaft. When rever-
sing or when the engine acts as a brake, the torque
is transmitted through the clutch sliding member.

OVERDRIVE POSITION

In the overdrive position the clutch sliding member
is pressed against the brake ring (see Il, Fig. 4-27)
with the help of the pistons (27, Fig. 4-34) in the
hydraulic cylinders. This also locks the sunwheel.
Since the planet gear retainers are linked to the
mainshaft through the splines, the planet gears ar¢
forced to rotate around the sunwheel. The output
shaft will thus rotate at a higher speed than the
mainshaft.

1
- "Non-rotating parts

Parts rotaing at a higher speed than the input shait

- Parts rotating at the same speed as the input shaft

Fig. 4-27. Working principle of overdrive

|. Direct drive position
1. Overdrive position

ELECTRICAL SYSTEM

The overdrive is engaged by electro-hydraulic
means. On the gearbox cover there is a contact
which cuts in when 4th speed is engaged. Thus the
overdrive can only be engaged when this speed
is engaged. It is switched on by means of a switch
placed underneath the steering wheel. This switch
closes the circuit via the switch on the gearbox to
a solenoid on the overdrive. The solenoid armature
is thus moved and this operates the control valve
to the position for overdrive.

HYDRAULIC SYSTEM

The hydraulic system consists of the following main
parts: Pre-filter, plunger pump, fine filter, hydraulic
cylinders and plungers, relief valve and a control
valve which is operated by the solenoid.

The relief valve has a special construction with a
hydraulic piston and four different springs. It has
three different functions: It must maintain a low
pressure in the system with direct drive, a high
pressure with overdrive, and also provide smooth
changing when shifting from overdrive to direct
drive and vice versa. lts function is described in
more detail below.

The oil flow with direct drive is shown in Fig. 4-31.

YRNP

Fig. 4-28. Electrical circuit diagram

. Lead from fusebox

. Switch for overdrive

. Warning lamp for overdrive
Switch on gearbox

. Solenoid on overdrive
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Fig. 4-29. Relief valve

10.
1".

. Dashpot piston
. Dashpot sleeve
. Dashpot spring cup
. Dashpot spring
. Relief valve for

lubricating oil
pressure

. Drilling from oil pump
. Drilling to mainshaft
. Relief valve body

. Relief valve spindle

12.
13.

14.
15.

16.

Residual spring
Relief valve spring
cup

Relief valve spring
Double dashpot
spring

Restrictor plug
Drilling from
operating valve
Dashpot plug

N
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Fig. 4-31.

. Nozzle
. Channel, control

valve—relief valve

. Relief valve
. Pre-filter

. Oil sump

. Oil pump

. Fine filter
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Fig. 4-30. Oll pump
1. Mainshaft 8. O-ring
2. Eccentric 9. Valve seat
3. Connecting rod 10. Spring
4. Gudgeon pin 11. Plug
5. Piston 12. O-ring
6. Cylinder 13. Pre-filter
7. Ball

Function with direct drive
8.
9.
10.

1.
12.

Gearbox mainshaft

Eccentric

Channel, relief valve —

mainshaft

Piston

Channel, oil pump — hydraulic
cylinder — ‘contro! and relief valves

. Control valve and solenoid



The oil is drawn through the pre-filter by the
plunger pump and is conveyed under pressure
through the fine filter. From here the oil flows fur-
ther through the hydraulic cylinders to the relief
and control valves. The control valve closes and
the large piston of the relief valve is in its lower
position. This off-loads the springs so that only a
low pressure is required to press down the small
piston of the relief valve. Oil then flows past the
small piston out into the channel to the mainshaft.

When the overdrive is engaged, Fig. 4-32, the con-
trol valve is displaced and oil flows through the
oilway and operates the large piston of the relief
valve. This is then moved upwards and causes the
springs to tension. The more the springs tension
the greater the force is required to press down the
small piston, this causing the hydraulic pressure to
rise. The pistons are thereby displaced in the hy-
draulic cylinders, the clutch sliding member is pull-
ed forwards and contact made with the brake ring.

With disengagement of the overdrive, the connec-
tion between channels 12 and 2 closes. Instead, the
connection between channel 2 and the sump opens.
This permits oil under the large piston of the relief
valve to flow out into the sump, the pressure in the
system drops and direct drive is engaged. Because
of the orifice nozzle in the channel and owing to a

4:14

Fig. 4-32. Overdrive in function

VOLVO
103 225

suitable balancing of the spring force, a certain
time passes for the piston of the relief valve to
move from one outer position to the other. This
interval is so adapted that a smooth engagement
occurs without any slipping of gears.

Qil passing the small piston of the relief valve is
conveyed through the cannel and a drilling in the
mainshaft to the uni-directional clutch and the
needle bearing shaft. Thereafter the oil is caught up
by a plate and led via the planet gear back to the
gearbox housing, see Fig. 4-33.

VOLVO
103174

Fig. 4-33. Lubricating system
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. Output shaft support bearing
. Thrust bearing retainer

. Sunwheel

. Clutch sliding member

. Brake ring

. Clutch member outer lining
. Planet gear

. Needle bearing

. Shaft

. Planet carrier

. Oil thrower

. Uni-directional clutch

rollers

. Uni-directional clutch
. Oil trap

. Ball bearing

. Bush

Fig. 4-34. Overdrive

. Thrust washer

. Speedometer driving gear
. Spacer

. Ball bearing

. Output shaft

. Oil seal

. Coupling flange
. Rear casing

. Solenoid

. Piston seal

. Piston

. Operating valve
. Orifice nozzle

. Cylinder top

. Cylinder

. Spring

. Large piston

. Small piston

. Base plate

. Check valve for oil pump
. Pump cylinder
. Magnet

. Pre-filter

. Fine filter

. Pump plunger
. Connecting rod
. Front casing

. Input shaft

(gearbox mainshaft)

. Eccentric
. Bridge piece
. Spring
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REPAIR INSTRUCTIONS

WORK WHICH CAN BE CARRIED
OUT WITH THE OVERDRIVE
INSTALLED

CHECKING THE OIL PRESSURE

The oil pressure can be suitably checked when driv-
ing on test rollers or on a motorway. The check can
also be made with the vehicle jacked up but this
should be avoided for reasons of safety.

Checking is as follows:

1. Remove the plug under the operating valve and
connect the pressure gauge SVO 2834, see Fig.
4-35.

2. Read off the pressure when driving on direct
drive at about 40 km.p.h. (25 m.p.h.). The pres-
sure should then be about 1.5 kp/cm? (21 p.s.i.).

3. Engage the overdrive and check that the pres-
sure rises to 32—35 kp/cm? (455—498 p.s.i.).

4. Disengage the overdrive and check the time for
the pressure to drop to 1.5 kp/cm2 (21 p.s.i.).
The time must not exceed 3 seconds.

REPLACING THE SOLENOID
AND OPERATING VALVE

The solenoid and operating valve are integrally
built as one unit, which is replaced complete. For
removing and fitting, use a 25 mm (1”) fixed span-
ner. Use a new seal and O-rings when fitting. The
tightening torque should be 4.2—5.5 kpm (30—40
Ib.ft.).

CHECKING AND REPLACING THE RELIEF VALVE

1. Remove the base plate and the pre-filter. Collect
the oil in an oil container. Warning. If the ve-
hicle has been driven recently, the oil may be
hot and scald if it comes into contact with your
skin.

Fig. 4-35. Checking oil pressure

2. Remove the plug under the relief valve with tool
SVO 2836, see Fig. 4-36. Pull out the large pis-
ton of the relief valve, then the spring and
spring retainer. Even the low-pressure spring
will also be included in the removal. Then pull
out the small piston with its spring and spring
retainer, also the cylinder and end washer. Use
a pair of pliers with narrow jaws for the piston
unit and a loop, see Fig. 4-37, for the cylinder
and washer.

3. Wash all the parts in white spirit and blow them

dry with compressed air. Check them carefully
for wear and damage. The pistons should run
easily in their cylinders. Faulty parts must be
replaced. N.B. The following units are available
as spare parts: End washer, cylinder, the small
piston, adjuster washer, low-pressure spring,
large piston, plug and the O-rings.

Fig. 4-36. Removing plug

Y822

Fig. 4-37. Removing relief valve
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Fig. 4-38. Blowing the orifice nozzle clean

4. Before fitting the parts of the relief valve, it may
be suitable to blow the orifice nozzle clean with
compressed air, see Fig. 4-38.

5. Fit the new Orings on the end washer, cylinder
and plug. Lubricate the parts with oil. Then in-
stall them in the following order: End washer,
cylinder, small piston, low-pressure spring, large
piston and plug. Tighten the plug to a terque of
2.2 kpm (16 Ib.ft.).

6. Fit the pre-filter and base plate with a new gas-
ket. Make sure that the magnet is in position on
the base plate. Fill with oil.

CLEANING THE ORIFICE NOZZLE

The orifice nozzle is accessible after the cylinder of
the relief valve has been removed according to
above. Blow the orifice nozzle clean with com-
pressed air, see Fig. 4-38.

CHECKING AND REPLACING THE CHECK VALVE

1. Remove the base plate and pre-filter. Collect
the oil in an oil container. Warning. If the ve-
hicle has been recently driven, the oil may be
hot and cause damage if contact is made with
your skin.

2. Remove the plug with tool SVO 2836. Take out
the non-return valve spring, non-return ball and
non-rteurn body.

3. Clean all the parts in white spirit and blow them
dry with compressed air. Check the parts for
damage and wear. Replace faulty parts.

4. Fit a new O-ring on to the plug and then re-fit
the non-return body, ball, spring and plug.
Tighten the plug to a torque of 2.2 kpm (16
Ib.ft.).

Fig. 4-39. Fine filter
1. Filter 2. Seal 3. Plug

5. Re-fit the pre-filter and base plate together with
a new gasket. Do not forget the magnet on the
bottom plate. Fill with oil.

CLEANING THE FILTER

1. Remove the base plate and the pre-filter. Collect
the oil in an oil container. Warning. If the ve-
hicle has been recently driven, the oil may be
hot and scald if contact is made with the skin.

2. Remove the plug and take out the seal and fine
filter, see Fig. 4-39.

3. Clean all the parts in white spirit. Then blow
them dry with compressed air.

4. Fit the fine filter, a new seal and the plug.
Tighten the plug to a torque of 2.2 kpm (16
Ib.ft.).

5. Re-fit the pre-filter and the base plate with a
new gasket. Make sure that the magnet is in po-
sition on the base plate. Fill with oil.

REMOVING THE OVERDRIVE

To facilitate removal, the vehicle should first be
driven with the overdrive engaged and then di-
sengaged with the clutch pedal depressed. The last-
mentioned is important in order to avoid torsional
tensions in the shaft between the planet carrier and
uni-directional clutch. Any stresses will disappear
even if oil with pressure of 20—25 kp/cm2 (284—
355 p.s.i.) is connected to the output at the operat-
ing valve. The overdrive is engaged and disengag-
ed with this pressure.

Removal is as follows:

1. Carry out operations 1—7 under “Removing” in
Group 43a.

2. Disconnect the cables to the solenoid.



3.

Unscrew the bolts holding the overdrive unit to
the intermediate flange. Pull the overdrive
straight out backwards until it goes free from
the gearbox mainshaft.

DISMANTLING THE OVERDRIVE

Maximum cleanliness must be observed when work-
ing with the overdrive unit. Before the dismantling,
clean the outside of the unit thoroughly. Then first
dismantle the main parts as follows:

1.

Place the overdrive vertically in a vise provided
with copper jaws. Remove the solenoid and
operating valve.

Bend down the locking tab, unscrew and remove
the nuts for the piston bridge pieces. Remove
the bridge pieces.

Unscrew the nuts holding the brake ring, front
and rear casing. Loosen the nuts gradually all
round in order to avoid any disorted tension
from the springs. Lift off the front casing and
brake ring, see Fig. 4-40.

Tap loose the brake ring from the front casing
with the help of a coppe rdrift and hammer.
Remove the springs for the clutch sliding mem-
ber. Lift out the clutch sliding member complete
with thrust bearing and sunwheel.

Lift out the planet carrier complete.

REMOVING THE FRONT CASING

1.

3.

Place the casing with the front side downwards
on av bench. Connect compressed air to the
hole for the operating valve and blow out the
pistons.

Disconnect the base plate and remove the pre-
filter. Then remove the plugs and take out the
parts for the respective fine filter, relief valve
and pump check vaive. See also under the
heading “Work which can be carried out with
the overdrive installed”, page 4:16.

Press down and pull out the pump cylinder.

Fig. 4-40. Dismantling overdrive

Then take out the connecting rod and pump
plunger.

DISMANTLING THE CLUTCH UNIT

1.

Remove the circlip for the sunwheel. Pull out
the sunwheel backwards.

Remove the inner circlip for the bearing. Hold
the bearing body and tap loose the clutch slid-
ing member with a rubber mallet.

Remove the outer circlip and press the bearing
out of the bearing housing.

DISMANTLING THE REAR CASING

1.

Remove the bolt and pull out the retainer, the
bush and the speedometer pinion.

Remove the nut. Use SVO 2837 as a counter-
hold. Pull off the flange with puller SVO 2261.
Place the housing in a press and press out the
output shaft.

Remove the spacer, the speedometer driving
gear. Pull out the bearing on the output shaft,
suitably with a so-called knife extractor. The
rear bearing and oil seal are pressed out of the
housing with drift SVO 1797 and handle SVO
1801.

Remove the circlip and the oil thrower, which
hold the uni-directional clutch on the output
shaft. Lift out the uni-directional clutch compo-
nents. Remove the thrust washer. If necessary
pull the bush on the output shaft out with puller
SVO 2423, see Fig 4-41.

INSPECTING THE OVERDRIVE

Before inspecting, clean all the parts in white spirit
and then blow them dry with compressed air. Pay

VOLVO
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Fig. 4-41. Removing bush, output shaft

1. Puller SVO 2423



particular attention to the cleaning of the filters and
all the oilways. Check that the orifice nozzle in the
channel between the relief and operating valves is
clean. If it is not possible to blow the nozzle clean,
it can be cleaned with a pointed wooden stick or
suchlike. Hard objects must not be used since this
can alter the graduation.

Check also that the groove inside the ring gear on
the output shaft is properly cleaned. Dirt collects
here due to centrifugal force. After cleaning,
check all the parts carefully for wear, cracks or
other damage.

Pay particular attention to the following:

Check the solenoid with the help of a 12 volt battery
and an ammeter. Current consumption should be
about 2 ampéres. Check the movement of the valve
during engagement and disengagement.

Check to make sure that the filters are not damag-
ed. Also check the pistons of the hydraulic system
for abrasion and wear. Check the valves for wear.
Make sure that all the springs are not damaged.
Check all the gears and ball bearings for cracks
and wear. Make sure that the bush on the sunwheel
is not worn. With replacement, change the sun-
wheel complete with bush. The bush must be con-
centric with the gear wheel, and this is difficult to
bring about outside a workshop.

Check the brake ring for abrasion, cracks or wear.
Check to make sure that the linings on the clutch
sliding member are not burnt or worn.

ASSEMBLING THE OVERDRIVE

Use new gaskets. O-rings, lock washer and seals
when assembling. Observe maximum cleanliness
since the hydraulic system is sensitive to impurities.

Yeere

Fig. 4-42. Fitting bush, output shaft
1. Drift SVO 2417

YRRs
Fig. 4-43. Fitting output shaft

ASSEMBLING THE REAR CASING

1.

Push the bush on to the output shaft with drift
SVO 2417, see Fig. 4-42. Press the front bearing
to the output shaft with drift SVO 2412.

Press the rear bearing on to the rear casing
section with drift SVO 2412.

Place a wooden block under the output shaft as
support. Fit the speedometer driving gear and
spacer. Press on the rear casing with drift SVO
2412, see Fig. 4-43.

Press in the oil seal with drift SVO 2412. Fit the
coupling flange, the washer and nut. Tighten the
nut to a torque of 11—14 kpm (80—100 Ib.ft.).
Use SVO 2837 as a counterhold.

Fig. 4-44. Assembling uni-directional clutch, |

1. Spring 2. Gage 3. Uni-directional clutch hub

'
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Fig. 4-45. Assembling uni-directional clutch, Il
1. Key

Assemble the uni-directional clutch, spring and
roller cage, see Fig. 4-44. Turn the roller cage
clockwise as far as it will go and lock it in this
position with a key as shown in Fig. 4-45. Place
in the rollers. Tie a piece of rubber, band or
string round the rollers.

Fit the thrust washer and then the uni-directional
clutch in position on the output shaft, see Fig.
4-46. Fit the oil thrower and install the circlip,
see Fig. 4-47.

Fit the speedometer pinion and bush. Fit the re-
tainer and bolt.

Place the planet carrier complete with planet
gear in position on the output shaft. Guide up
the splines into the planet carrier and uni-direc-
tional clutch with drift SVO 2835, Fig. 4-48.

VOLVO
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Fig. 4-46. Fitting uni-directional clutch

ey

Fig. 4-47. Fitting oil thrower

1. Oil thrower plate 2. Circlip

ASSEMBLING THE CLUTCH UNIT

1.

Press the ball bearing into the retainer and fit
the circlip.

Fit the bolts on the bearing retainer. Then press
the bearing with retainer on to the clutch sliding
member. Fit the circlip.

Fit the sunwheel on to the clutch sliding mem-
ber. Fit the circlip.

Install the clutch unit in position on the output
shaft. Fit the four thrust springs on to the bolts.

‘SV0 2835

Fig. 4-48. Fitting planet gear
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Fig. 4-49. Fitting fine filter, oil pump check
valve and relief valve

A. Fine filter C. Relief valve
B. Check valve for oil pump

ASSEMBLING AND FITTING THE FRONT CASING

Fit the fine filter. Also fit the relief valve parts
in the following order: End washer, cylinder,
small piston, low-pressure spring, large piston
and plug, see Fig. 4-49.

Place the connecting rod and pump plunger in
position in the casing. Then push in the cylinder.
After that fit the non-return body, non-return
ball, spring and plug.

. Tighten the plugs for the fine filter, relief valve
and pump check valve with torque wrench and
tool SVO 2836. The tightening torque is 2.2 kpm
(16 Ib.ft.). Fit the pre-filter, magnet, gasket and
base plate.

~ vovo
163119

Fig. 4-50. Fitting front casing

4. Fit the operating pistons in their cylinders.

5. Install the brake ring on the front casing. Place
th efront casing on the rear one. Fit washers and
nuts, see Fig. 4-50. Note that both the copper
washers should be fitted on the upper bolts.
Tighten the bolts a little at a time until they are
tightened evenly all round.

6. Fit both the thrust washers. Tighten and lock the
nuts. Fit the operating valve and solenoid.

FITTING THE OVERDRIVE

Fitting the overdrive is in reverse order to removal.
Fill with oil. Check the oil in the gearbox after the
vehicle has been driven 10—15 km (6—9 miles).
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SVO 2530
SVO 2531

SVO 2532

SVO 2533

SVO 2534
SVO 2535

GROUP 44

AUTOMATIC TRANSMISSION
TOOLS

The following special tools are required for repairing the transmission.

~ SVO 2530 SV0 2531

SV0 2535 SV02537  SVO 2538

Fig. 451.

Fixture for dismantling and assembling the transmission.
Manometer complete with hose and connection for
checking the oil pressure.

Attaching plate for magnetic holder when measuring end
float of input shaft.

Press tool for compressing clutch when removing and
fitting the snap ring.

Ring for fitting piston in rear clutch.

5/16” square socket for adjusting rear brake band.

SVO 2748

Special tools

SVO 2537
SVO 2538

SVO 2746
SVO 2748

SVO 2837
SVO 2900

SV02837 V02900

“~Voilva
105438

Spacer for adjusting front brake band.

Spanner for locknut on contact for starter inhibitor and
reversing light.

Transmission fixture when removing and fitting, see
Fig. 4-69.

Dynamometric wrench for adjusting front brake band.
Counterhold for flange

Ring for fitting piston in front clutch (used together
with SVO 2533).
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Turbine

Stator

Impeller and cover
Front pump

Front clutch

Fig. 452. Sectioned view of the transmission

Rear clutch

Front brake band
One-way clutch in gearbox
Rear brake band
Planetary gear set

Rear pump
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Fig. 4-53. Borg-Warner A tic Tr

Governor

Reverse sun gear

Forward sun gear

Control system

One-way clutch in converter
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, type 35
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DESCRIPTION

The Volvo automatic transmission for cars is of
Borg-Warner manufacture, type 35. It consists of
two main components:

1. A three-element hydrokinetic torque converter
coupling capable of torque multiplication at an
infinitely variable rate between 2:1 and 1:1.

2. A hydraulically operated gearbox comprising a
planetary gear set with a valve system which
automatically selects a suitable gear in relation
to the speed of the car and position of the
accelerator pedal.

There is also a selector control with positions
“P”, “R"”, “N”, “D", “2" and “1", see Fig. 4-54.

THE TORQUE CONVERTER

The torque converter serves both as a clutch and
as an extra (hydraulic) gear between the engine
and gearbox. It provides a means of obtaining
smooth application of engine power to the driving
wheels and additional engine torque multiplication
to the 1st and 2nd gears of the gearbox. The con-
verter also provides extreme low-speed flexibility
when the gearbox is in 3rd gear and, due to the
ability of multplying engine torque, it gives good
acceleration from very low road speed without
having to resort to a downshift in the gearbox.
The converter consists of three main components
— an impeller connected to the engine crankshaft,
a turbine connected to the input shaft of the gear-
box, and a stator mounted on a sprag-type one-way
clutch supported on a fixed hub projecting from the
gearbox case.

Fig. 4-54. Selector lever positi

The converter functions as follows:

The impeller is rotated by the engine and converts
the engine power into hydrokinetic energy. The
fluid flows from the impeller vanes to the turbine
vanes and returns to the impeller through the stator
vanes. The curvature of the various vanes is so
designed that when a speed differential exists bet-
ween the impeller and the turbine, the angle of the
fluid flow from the turbine is changed by the stator
vanes in such a way that the discharge of fluid
from the stator assists in driving the impeller. Un-
der such conditions, torque multiplication occurs
and varies from 2:1 when the turbine is stalled (i.e.
when, with any of the driving ranges selected, the
vehicle is held stationary and the engine is operat-
ing at maximum throttle opening) to 1:1 when the
turbine reaches a speed approximately 90 9, of that
of the impeller. When this speed differential be-
tween the impeller and turbine is achieved, the fluid
flow angle from the turbine is such that the stator is
driven in the same direction as the turbine and the
impeller. Under these circumstances, the converter
becomes a fluid flywheel or coupling and there is
no torque multiplication.

GEARBOX

The gearbox consists of a mechanical power trans-
mission system — planetary gear, two clutches, two
brake bands and a one-way clutch — and a hyd-
raulic system — front and rear pump, centrifugal
governor and a control valve system which regu-
lates the fluid pressure and directs the fluid to the
varous gearbox components.

YOLYO
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Fig. 4-55. Converter



Fig. 4-56. Function of converter

Mechanical power transmission
PLANET GEAR

The planetary gear set consists of two sun gears,
two sets of pinions, a pinion carrier and a ring gear,
see Fig. 4-57. Helical involute tooth forms are used
throughout. In all forwards gears, power enters
through the forward sun gear; in reverse, power
enters through the reverse sun gear. Power leaves
the gear set by the ring gear. The pinions are used
to transmit power from the sun gears to the ring
gear. In reverse, a single set of pinions is used
which causes the ring gear to rotate in the opposite
direction to the sun gear. In forward gears, a

double set of pinions is used to cause the ring gear
to rotate in the same direction as the sun gear. The
carrier locates the pinions in their correct positions
relative to the two sun gears and the ring gear
(and also forms a reaction member in certain con-
ditions). The various mechanical ratios of the gear
set are obtained by the engagement of hydraulically
operated multi-disc clutches and brake bands.

CLUTCHES

The clutches, see Fig. 4-58, consist of multi-disc
units operated by hydraulic pistons. In all forward
gears the front clutch connects the converter to the
forward sun gear; for reverse, the rear clutch con-
nects the converter to the reverse sun gear.

BRAKE BANDS

Brake bands, operated by hydraulic servos, hold
elements of the gear set stationary to effect an
output speed reduction and a torque increase. In
“lockup”, the rear band holds the pinion carrier
stationary and provides the 1st gear ratio of 2.39:1
and, in reverse, a ratio of 2.09:1. The front band
holds the reverse sun gear stationary to provide
the 2nd gear ratio of 1.45:1.

ONE-WAY CLUTCH

In the drive position “D”, a one-way clutch is used
in ylace of the rear band to prevent the pinion
carrier from turning opposite to engine rotation,
thus also providing a 1st gear ratio of 2.39:1. This
one-way clutch, allowing the gearbox to freewheel
in 1st gear, provides smooth ratio changes from
1st to 2 nd and vice versa.

Fig. 4-57. Planetary gear

Fig. 4-58. Planetary gear, clutches and brake bands
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Fig. 4-59. Principle of operation for oil cooler

OIL COOLER

The automatic gearbox is connected to an oil
cooler. This is housed in the bottom tank of the
engine radiator and is connected as shown in Fig.
4-59. The oil cooler is connected to the nipples (1, 2,
Fig. 4-60) on the right-hand side of the gearbox.

Fig. 4-60. Oil cooler connection

1. Connection nipple for oil cooler
2. Connection nipple for oil cooler

a%P

REPAIR INSTRUCTIONS

When carrying out any work on the vehicle, the
selector lever should be in position “P".

Provided the transmission is operating satisfac-
torily, the car may be towed in position “N”, on
condition that the gearbox is properly adjusted and
the fluid level is correct. If the transmission is in-
operative, the propeller shaft should be disconnect-
ed before starting towing.

The control system of the automatic transmission is
manufactured with the same degree of precision
and accurate fits as the injection equipment of a
diesel engine. Fluid circulates through the con-
verter, transmission gearbox and control system.
It is therefore necessary to observe the utmost
cleanliness when working on the transmission.

4:26

WORK WHICH CAN BE CARRIED
OUT WITHOUT REMOVING THE
TRANSMISSION

CHECKING THE FLUID LEVEL

Normally oil changing is only required when the
gearbox has been reconditioned. However, the oil
level should be checked every 10000 km (6000
miles).

When checking the oil level, the car should be on
a level surface. Move the selector to position “P"
and let the engine idle. The filling pipe with dipstick
is located in front of the bulkhead on the right-
hand side of the engine. Pull up the dipstick, and
wipe it with nylon cloth, paper or chamois leather.
Fluffy rags must not be used. Insert the dipstick,
then pull it up and note the oil level, see Fig. 4-61.
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Fig. 4-61. Checking oil level

Max. oil level, cold gearbox
. Min. oil level, cold gearbox
. Max. oil level, gearbox run warm
. Min. oil level, gearbox run warm

s WN =

N.B. There are different oil level marks for a warm
or cold gearbox. When the gearbox is warm, after
the car has been driven about 5—7 miles (8—10
km), the upper area (3 and 4, Fig. 4-61) applies. The
lower area (1 and 2) applies when the gearbox is
cold. The text on the dipstick also mentions this
difference.

If necessary, top up with oil to the “Max’’ mark. Do
not exceed this mark, otherwise the gearbox can
become overheated. The difference between the
“Min” and “Max” mark is about 1 pint (0.5 litre).<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>