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GROUP 01

TYPE DESIGNATIONS

This monual deals with Volvo 140-series cars, 1973 models,
of the following types

Type

Two-doar
Four-doar
Station Wagon

TYPE PLATES

Lol o

Vehicle type designa-
tion and code mum-
ber for colour and

Type designation and
chassis number
(stamped on the front
right-hand  doer pil-
far).

o

o

Type designation

142
144
145

Engine type designa-
tion, part number and
manufacturing _serial
numbar (on left-hand
side of engine).

Gearbox type desig-
nation, part number
and  manufacturing
serial number (under-
neath gearbox),

ol

6. Plate on [left-hand
side of final drive
easlng showing re-
duction ratio, part
number and serial
number for  final
drive.



GROUP 03

SPECIFICATIONS
DIMENSIONS AND WEIGHTS

142

.. 4630 mm (182.2")
A0S mm (677)
1442 mm (56.87)
2620 mm (103.37)
Ground clearanw umpl)‘ Cieiaes 200 mm (B.37)
with 2 persons 180 mm (7.0")

baee -, 1350 mm (53.67)

Track, front ...
rear

Turning circle .
Curb weight, de Luxe . .
Grand vaa EHE

1180 kp (2620 1)
.. 1220 kg (2685 Ib)

144 145

4630 mm (182.2") 4630 mm (18227
1705 mm (677} 1705 mm (677}
1442 mm (56.87) 1455 mm (57.37)
2620 mm (10337 2620 mm (103.3)

210 mm (8.37) 210 mm (8.3")

180 mm (7.07) 180 mm (7.07)
1350 mm (5367) 1350 mm (53.67)
1350 mm (53.67) 1350 mm (5367)

86 m (31 A 6in) 96 m (31 kB in}
1210 kp (2685 Ib) 1275 kp (2805 Ib)
1245 kp (2740 1B} 1205 kp (2850 [b)

LUBRICATION

ENGINE
Lubricant ...
vigcosity, aummcr [l
winter

continuous temg. below —18"C=0"F
il copacity, including oil filter .
excluding il filter .

GEARBOX [WITHOUT OVERDHNE}

Lubricant. type .

waanw .
Altermnative lubricant, type ..
wommy all ysu munu

OMl capacity ....
GEARBOX WITH OVERDRIVE

alternative
Ol capacity . =

AUTOMATIC TRANSMISBION
Lubricant .....
Oil capacity ...
FINAL DRIVE

Lubricant, type, without limited slip ... .
with limited slip ..

vm:nslnr e s A R .
Oil capaity .
MECHANICAL STEEHING GEAR
Lubricant, type ... %
viscosity ST
OHl CapacRY &y b e

POWER STEERING
Lubricant, type . :

Oil eapacity

0:2

Engine ol for Service 5D, SE and CC (MS)
Multigrade Ol SAE 20 W—40 or 20 W—50
Multigrade Ol SAE 10 W—30

Muttigrade Ol SAE SW—20

3.75 dm? (6.6 Imp. pints=7.9 US pints)

3.25 dm? (5.7 Imp. pinta =68 US pinta}

Gear oll
SAE 80
Engine all

SAE 3)
0.75 dri? (1.36 Imp. pints = 1,56 US pints)

Engine oil

SAE 30

Multigrade ofl SAE 20 W—40

1.6 dm? (2.8 Imp. pints = 3.4 US pints)

Automatic Tranamisaion Flud, Type F
6.4 dm? (11.3 Imp. pinta = 13.5 US pints)

O ace. to MIL-L-2105 B

Ol ace. ta MIL-L-2105 B provided with
additive for limited slip

SAE 90

1.3 dm? (2.3 Imp. pints=2.7 US pints}

Hypoid oll
SAE B0
0.25 dm? (0.4 Imp. pint=

0.5 US pint)

Automatic Transmisaion Fluld, Type A or
Dexron
1.2 dm? (21 Imp. pints=2.5 US pints)



ENGINE

GENERAL
Type. designation B 20 A BXB B2WE B2F
Output hpatefm ........ SAE 80/4800 118/5800 135/8000
N £2/4700 100/5500 124 /6000
SAE | 245 112/6000
Output kKW at ris .. SAE 66/80 87/97 99/100
DiIN 60/78 7492 81100
SAE | 245 82/100
Kpm 165 17.0 18.0
e Al ey e [ 3B00 fotustedy
Max. torque e st rjm  SAE T b 12!"’ T35 /3500
16.0 155 17.0
DiN -‘-’-s—..’m Tﬁ-}m E,rsm
160
SAE | 245 ﬁram
Max. torque Nm atrfs ... SAE 162/50 187 /58 177/58
DIN 157/38 162/58 167 /58
SAE | 245 15658
Compression pressure (warm engine when turn-
od over with starter m}42—60 ris {250-— B20A BB BRE B20F
300 rfm), kp,fem? 10—12 1—13 1214 5—11
sann 142—170 156—185 170-—200 128156
Comnmuon ratio .. B.T:1 8.3:1 105:1 87:1
Mumber of eylinders ) 4 4

Bote . .....00
Stroke ..
Displacamant
Waight. Includlng olv:vvc-r ommenl and car-
Buretor, approx. ... ...

CYLINDER BLOCK
Matarial ...
Bare, standard BRGA and ana
B20E and B2OF .
oversize 0.0007, B20A and B20B
B20E and B2OF | ..........

PISTONS
Matorial
Weight, standard .
Permissible wmgnl deviation between plalnnn in aame en-
gine ...
Height, total . = :
Helght from piston pin centar piston crown .

Piston clearance, B20A and B208 . .
B20E and B20F ..

PISTON RINGS
Piston ring gap, measured In ring opening . .

COMPRESSION RINGS
Upper ring chromod.

Number on each piston .
Height
Cnmptsaalm nng claarance in groove .

4
88,0 mm (3.5007)
80 mm (3.}
1.99 dm? (1.99 lers).

155 kg (341 1b)

Spacial alloy cast iron
83,91 mm (3.50047)
88.82 mm (3.50087)
8967 mm (3.5307)
89.68 mm (3.5317)

Light al

507+5 grammos (17.90+0.18 02}

10 grammes (0.35 oz)

71 mm (2.797)

46 mm (1.81%)

0.05—0.05 mm (0.0012—0.00207)
0.04—0,08 mm (0.0016—0.0024")

0.40—0.55 mm (0.016—0.022")

]
1.98 mm (0.078")

0.040—0.072 mm (0.0016—0.00287)



0iL. SCRAPER RINGS
MNumber on each piston .
Height ...
Scraper rmq claananoe in ynavs &

l 74 mm (0.1867)
0.040—0 072 men (0.0016—0.00287)

GUDGEON PINS

Floating fit. Circlips ot both ends in piston.

Fit:

Close running fit
Push fit

22,00 mm (0.8667)

pi
Diameter, standard .

CYLINDER HEAD B20A B208 B2WE  B20F

Haight, measured from cylmdat contact 'uce to lace for bolt

heads . 867 mm 862 mm B4Smm 870 mm
{307) {3:39") (3347) (3427

Cylinder head gasket, thickness, standard, unloadad 14 mm 0.8 mm 0.8 mm 1.2 mm
[0:0557)  [0.0317)  (00317)  (0.0477)

loaded 1.2 mm 0.7 mm 0.7 mm 1.0 mm

(00477)  (0028%)  (0028")  (0.0897)

Distance from top side of head to overflow plpn uppm‘ end

{pipe placed under thermostat) - 35 men' (1.387)

CRANKSHAFT

Crankshaft, end float . i
Main bearings, radial clearance .
Big-end bearings, radial clearance

MAIN BEARINGS
MAIN BEARING JOURNALS
Diameter, standard
Undersize aolo”

WA o okt o it bearing shell

ztmixnmlnqa!wllom’)jj... e

BIG-END BEARINGS
BIG-END BEARING JOURNALS
Width of bearing recess
Diameter, standard ,
Undersize 0.010° |
oo™

CONNECTING RODS

End float on crankshaft .
Max. permissible weight dmn I:emenn mneclmg ruds
in same engine .........

FLYWHEEL

Permisaible: axial throw, max. ...

FLYWHEEL HOUSING

Max. axial throw for rear face . ..

Max. radial threw for rear guide .............

0:4

0.047—0.127 mm (0.0015—0.00547)
0,028—0.083 mm (0.0011—0.0033")
0.029—0.071 mm (2.0012—0.0028")

63.451—63.464 mm (2.4581—2.4085")
63.187—83.210 mm (2 4B81—2 4B8E")
6284362956 mm (24781—2.4T8E7)

38.960—39.000 mm (1.5338—1.53517)

39.061—39.101 mm (1.5438—1,5451")
39.163—39.203 mm (1.5538—1.55517)

31.850—32.060 mm (1.2576—1.2618")
54.089—54.112 mm (2.1290—2.1304%)
53,845—53 658 mm (2.1199—2.1204"}
53,501—53.604 mm (2.1086—2.1104")

0.15—0.35 mm (0.006—0.014")

& grammes (021 oz.)

0.05 mem (0.002) at a dismetar of 150 mm
(5.8

0.05 mm (0.0027) ot a dismater of 100 mm

(397
@15 mm (0L006™)



CAMSHAFT
Marking /max. lift heigt B20A ..

BB .. e
B20E and B20F ..
Humbar of bearings ..
Radial clearanca .

End ficat .

Vahe :Iama for control al cnmshuh uumg (culd nngma)

B20Eand B20F .
Inlet valve should Ilum open at, B N A

BmEsndB‘m

TIMING GEARS

Backlash .....
End float, camshatt

VALVE SYSTEM

Disc diameter . ... .. ...

Stom diamater

Valve seat angle . AR

Seat angle in cylinder head

Seot width in cylinder head .

Cloaunce both hot and mld englns B zn .»\ B m E nmi
20F .

3208

Exhaust

Vaolve seat -nnru
Seat angle In cylinder hoad .
Seat width in cylinder head .
Clesrance, both hot and cokd -ng-m ‘B0 A BI0E and

B20B

VALVE GUIDES
Length, inlet valve
oxhaust v

Inner diameter |

Height lbuwwmﬁmlﬂdﬂ lwed B'&hund 3203
B20Eand B20F
Cleasance, valve stem-valve guide, inlet valve .
oxhaust vaive -

VALVE SPRINGS

Length unloaded, approx. ... -
with a loading of 295:!:23 N (ﬂﬁ-vs Bj] e e
with n losding of B25-+-43 N (1815485 16) . ..

LUBRICATING SYSTEM

Oil capacity, including oil filter .

excluding oil filter .
04l prossure at 33.3 r.’i {2000 r.fm] twllh hot on»glrm and new
oil filtar} .

AJ6D mm (0.247)
C/67 mm (0.26%)
D/7.2 mm (0.28")

3
0.020—0.075 mm (0.0008—0.00307)
0.020—0.060 mm (0.0008—0.00247)

1.10 mm (0.0437)
1.45 mm (0.0577)
1,40 mm (0.0857)
10° (ATDC)

0 (TD

Toec)
55° BTDC)

0.04—0.08 mm (0.0016—0.0032")
0.02—0.06 mm (0.000B—0.0024")

A4 mm (1.7327)
7.555—7.970 mm (0.3132—0.31387)
44.5°

45°
2 men (0.0807)

0.40—0.45 mm (0.016—0.018")
0.50—0.55 mm (0.020-—0.022")

35 mm (1.378%)
7.825—7.840 mm (0.3120—0.3126")
44,5

45
2 mm (0.080")

0.40—0.45 mm (0.016—0.018")
0.50—0.55 mm (0.020—0.022")

52 mm (2.0477)

59 mm (23237)

B.000—8.022 mm (0.320—0.3217)
17.5 mm (0.689")

17.9 (0.7057)

0.030—0.068 mm (0.0012—0.0026")
0.080—0.097 mm (0.0024—0.0038")

46 mn (1.817)
40 mm (1.57")
30 mm (1.18")

3,75 dm? (3.3 Imp. qta =39 US qts)
325 dm? (2.8 Imp. qts=3.4 US qgts)

2560 kp/co (36—85 p s i)

0:5



88 Ib)
NH:SN (1EAE1T ) .
FUEL SYSTEM B20A, B20B
FUEL PUMP
Disphragm type pump. Alt | make ......

Alt. 2 make
Fuel pressure, meagured at same level wmp 17—
(1000—6000 Ffm) ... ... ;
CARBURETORS
swnm..nu

Malu und dlliﬂnmn
Number
Adr intake dia

Fuel needla, dwun.ﬁnn "
Idiing spead . . ’
ol Purdamralng c-ylMBm R AV g

Stromberg, B 20 B
(Engine in cor with lighl-hand drlva)

Make amt d«NImalhm
Number .
Air intake diamater .. :
Fuel needle, designation .

Mdiing speed ...........
For cars with automatic transmission
il for damping cylinders

SU.B208B

TVPE, oo e

Maka and dulgmllm

Numbar

Air intake dmmem

Fual neadle, dea-gmon
cars for camdim market, designation .

idling speed .

For cars with luwmalle Irunsmhnlun :

Ol for demping cyfinders ....... ...

CO-test
Hot engine, idiing speed ............

FUEL SYSTEMB20E and B20F
FUEL FILTER

Type .c.x
Changing intervals .
FUEL PUMP

Type ...
Capacity .
Currant consumplion
Reliaf valve opens . ... _.........

0:6

Gear

Fl

020010 mm (0.0080—0.0040")
0.08—0.14 mm (0.0032—0,0055")
0.15—0,35 mm (0,0060—0.01407)

380 mm (1.547)
26.25 mm (1.037)
21.0 mm (0.837)

Pierburg (PE 15695)
SEV. (20005012)

min. 0,15 kp/em? (21 ps i)
max. 0.28 kp/em? (40 ps 1)

Horizontal carburator
Zenith-Stromberg 175 CD-2 SE

1
41.3 mm (1.637)
B1CC

1.7 ¢/ (700 rfm)
= Automatic Transmission Fluld, Type A™

Herizontal carburator
Zenith-Stromberg 175 CD-2 SE

2

41.3 mm (1.637)

B1 BL

134 rfs (800 r/m)

11.7 rfs (700 r/m)

=Autematic Transmisséon Fluid, Typs A™

Horizantal carburator
SU-HIF 6

2

41.3 mm (1.637)
BAZ

BEB

134 r/s {800 r/m)

11.7 rfs (700 r/m}
= Automatic Transmisswon Fluid. Type A"

25 %

Papar filter
20000 km (12 000 miles)

FAotar pump
1.67 dm¥{s (22 Imp. galls =26
US galta/h st 28 p s i)

5 amps
approx. 4.5 kpjem? (B4 ps 1)



PRESSURE REGULATOR

Sefting value .........

INIECTORS

Resistance in magnetic wirding .......
COLD-START VALVE

Resistance in magnetic winding ...,
AUXILIARY AIR REGULATOR

Fully open at
Fully closed a
TEMPERATURE SENSOR | (INTAKE AIR)
Resistance ........
TEMPERATURE SENSOR Il (GOOUHI')
Resistance .

PRESSURE SENSOR

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

IChanging: Inbemiabe: a0 s S e i
CO-TEST

Het engine, idling speed ... ...

VENTING FILTER (only LLS.A)

Changing intervals ...

COOLING SYSTEM
Type
Radiator un valve opans at
Capacity

Fan belt, designation ... ..
car with nnM-hand drwv veas
Fan belt tenséon; the force for a daoruuem of 10 mm [s,ra”:
between the pulleys should be, with Lh.d.
rhid sy

Baging DD‘OnInﬂ at .. .

Fully open at .......

WEAR TOLERANCES
CYLINDERS:

To be rebored when wear amounts to Ill mlnl has abnor:
mal ofl consumption) . .

CRANKSHAFT

Permissible out-round on main bearing journals, max. _. .. ..
Pormizsible out-of-round on big-and Joumah ma.
Crankshaft end fioat, mex. .............

VALVES

Permissible ciearence batween valve stems and vahve gul
des, max. ..
Vahe stems, wmlna.nln MM mu

21 kpfem? (28 pai)
2.4 ohms ot +20°C (68° F)
4.2 ochms at +20° C (68° F)

—25° C [—13° F)
+60° C (140° F)

approx. 300 chme at +20° C (687 F)
approx. 2500 ohms at 4-20° C (68° F)

spproc. 90 ohms
approx. 350 chms

A0 000 km (25 000 miles)
1.0—1,5 9 (Automat 0.5—1.0 %)
40000 km (25 000 miles)

Sealed system

0.7 kpfem? (100 ps i)
Approx, 10 dm? (2.2 Imp. galls = 2.6 US

70100 N (15.5—22.0 1b,)
5570 N (12.0—155 [b.)

Type 1 Type 2

Wax Wax

170 82°

76—78" C B1—83° C
{188—172° F) n—181" F)
£9° C (192° F) 90° C (195° F)

0.25 mm (0.010%)

0,05 mm (0.00207)
0.07 mm (0.0028}
0.5 mm (0.0060")

015 mm (0.00807)
0.02 mm (0,0008”)

0:7



CAMSHAFT

Pormissible out-ofround (with new bc:mw',l max. .. 0.07 mm (0.00287)

Boarings, parmissible wear, max. 0.02 mm (0.0008)
TIMING GEARS
Permissible backlash, max. ... ...ooooooioiiins 012 mm (0.00487)
TIGHTENING TORQUES Nm b, ft. .
Cylinder head [ofled 'm} ...... 50 {3
Main bearings : 120—130 87—54
Big-and bearings 52—58 3842
Flywhee! L 5055 3540
35—40 2529
130—150 94—108
Bolt for er‘anksmll oulle-; R e SR e e T0—80 50—58
‘Altarmnator bolt (1/27) = SRR 70—85 5050
Nipple for ol filter S ; 45—56 R0
Sump bolts ... —n &—8

Tightening sequence for cylindar head bolts
Tightassd in 3 staged. 1L wiaga 40 M (39 ToH] d atagel B0 N (38 18] ded iege: 6 e 065 16A sher eiving car fov 10 mintes

ELECTRICAL SYSTEM

Tuder 8 EX 3 op or equivalent
Megative terminal

System voltage . 12V

Battery, copacity, standard . B0 Ah

Specific gravity of olur:hulyta

Fully charged battery . {3 s iy A8
When recharging is necamry : S y 121

Recommended charging current e £O0 e B 55 A

ALTERNATOR

B'20 A, I-h steering ...... Bosch 14 V 35 A

B 20 A, r-h steering . LA Marshall 14 V 35 A

B 20 B and D, I-h and r-h steering . . Marshall 14V 35 A

B 20 E and F A Marshall 14V 55 A

S5.E. V. MARSHALL A - \-ljﬂ

Output .. ... 490 W

Max, amparage .. BGH : Y

Max, speed ... sa ivevs 280 ¢fs (15000 rfm)

Direction of rotation . : nal

Ratio: engine — alternatar . 1:2

Min. length, brushes .. ... 5 mm (0.2%;

Tightening torgue: Attaching screws 3 s 2B—D30'Nm (2.0-—22 I P}

Mut for pulley .. ..o eiieeea. 40 Nm (29 b f)

Test values

Field winding resistance .. 5.2+0.2 ohm

Voitage drop across molwnu ﬂlndu 08—09 V \

Ouwtpat test ..., 30 A (min. at 50 rf5w= 3000 r/m and approx. st
13V}

0:8



5.E. V. MARSHALL 14 V - 34833 (14 V 55 A)

Diraction of rotation . ...
Min. length. brushes ... ...
Tightening torque:
Attaching screws ._.......
Nut for pulley ...........
Test values
Fiald winding resistance . -
Vaoltage drop soross Iaolallng dlndn f
Qutput test .

BOSCHK 1-14V 35A 20

Output ...,
Max. amperage
Max, speed

Directian of ratation -
Ratio, angine — alternator -
Min. diameter of slip rings . ...
Max. permissible radial throw on,

Min. length of brushes
Brush pressure ...,
Tightening torque for pulmy

Test values

Resistance in, stator ...,
rator

Output test .........

VOLTAGE REGULATOR
5. E. V. MOTOROLA 14 V - 33525
Centrol voltage, cold regulator ..,

after driving 15 mh\ules

8. E. V. MOTOROLA 14 V - 33544
Controf voltage, cold regulator

ofter driving 45 minutes .

BOSCH AD - 14V

Contral voltage at 67 alternator rfs, (4000 r/m) cold fwlllﬂlr
or, read off within 30 seconds (lower two contacta) . .

Load currant, lower two contacts .

Control range (between two upper unu IM! cnnm}

Load current, upper two contacts .

STARTER MOTOR
Type
Voltage
Grounded ’
Direction of rotation .

TEST VALUES
Machanical
Armature end float
Brush spring tension i
Distance from pinion to ring gear . .
Frictional torque of rotor brake ., .
Pinion idling torque ...
Backlash ...
Min, diametsr of commutator .
Min length of brunhes .

770 W

55 A

250 r/= (15000 r/m)
optional

& mm (0.27)

28—3.0 Nm (2.0—2.2 Ib ft)
40 Nm (28 1b f)

3.7 ohma

08-09 V

48 A (min. &t 50 r/s = 3000 r/m and approx.
14 V)

asuw

m ¥s (12 000 r/m)
Clockwise

Y2

31.5 mm (1.247)

0.03 mem (0.0012%)

0.05 mm (0.0020)

8 mm (0.317)

3—4 N (6.6—88 Ib)
3540 Nm (25—28 Ib )

0.26+0.03 ohm -
40404 ohm
35 A (min. ot 100 r/s=8000 r/m and 14 V)

13.0—14.4 V.
13851425

131144 V
13851425

14.0—150 V
28—30 A

0—03
3-8 A

Beseh GF 12V 1 PE
12V

Mogative torminal
Clockwise

Approx. 736 W (1 hp)
4

0,05—030 mm (0.002—0.127)
11.5—13 N {2.53—2.86:1b.)
1.2—4.4 mm (0.047—0.1737)
0.25—0.40 Nm (2.17—3.81 |bin)
0.13—0.18 Nem {1.13—1.56 It in)
0.35—0.60 mm (0.014—0.0247)
33 mm (1.28")

14 mm (0.557)



Electricnl

Unloaded starter mator:
12.0 volts and 40—50 amp.

Loaded starter mator:

IGNITION SYSTEM
Firing order ...

B 20 A:

Ignluon timing, 97 octane (RON) at 10—13
rim). .

(kuum govemor dlv:nnmomﬂl

wnging

ris

plugs
Tightening torque

B 20 B:
Ignition timing, 100 octane [HONJ at 10—13 anulna ris
(B00—B00 rfm) . e

(vacuum governar alswmcl'd]
plugs

Tightening torg

B 20 E:

Ignition timing, 87 octane (RON) at 10—13 engino rls
fm]

Tightening loﬂ'luc

BNF

Ignition timing, $4 octanse {RON) at 10—13

(800—800 rfm) .

(vaceum governor dlmum:lsd}

Spark plugs .
Tightening tora

wglna

rfa

DISTRIBUTOR
B 20 A:
Drirection of rotation .
Breaker point, gap ..
dwall angle
contact force ..
Centrifugal governor:
Advance, total ........
Advance baging at
Values 57 ..
MR

115—135 r/s (69008100 r/s)
17.5—225 rfs (1050—1350 r/m)

Orfs

Min, BV

14° BTDC
Bosch W 175 T 35 or corresponding
3540 Nm (25.3—29.0 |b ft)

W BTDC
Bosch W 200 T 35 or cormesponding
35—40 Nm (25.3—28.0 Ib ft)

10° BTDC
Bosch W 240 T 35 or corresponding.
35—40 MNm (253—28.0 Ib ft)

1w BTDC
Bosch W 200 T 35 or corresponding
35—40 Nm (25.3—29.0 1b f)

Bosch JFUR 4
Anti-clockwise

Min, 0.35 mm (0.0147)
5065

5.0—63 N (1.10—1.40 Ib)

13::1 degrees (distributor)

5—8.3 r/s (300—500 distr. r/m)
12.5—15.8 rfs (750—850 distr. r/m)
20.3—20.2 rfs (1220—1750 distr. rfm)
40 rfs (2400 distr. rfm)



WVacuum governor:
Advance total ......
Advance begins at
Values 3° .
Advance finishes at ...

B 20 B:
Direction of rotation ...
Breaker point, gap
dwell anghe (8. E
contact TOrCE . .....covvvrnnss
Centrifugal governor:
Advance, total . ...
Advance begmn al
Values 5%

Advance finkshes at. .
Vacuum govemnor:
Retard, total ...
Retard, begine at .
Values 2° .....
Retard finishes at ...

B2DE
Diraction of rotation

Advance, total ... ........

Advance nnllhu at ..
Vacuum no«mur (Mgam control)

Direction of rotation
Breaker point, gap ......
dwell angle at 8.3 rfs (500 rfm) .
Centrifugal governor:
Advancs. total ...
Advance baging at
Valves 5°
g0

[ e
Advance finishes at .
Vacuum governor: (nawm oonrrnl}

Reotard, tatal .

Retard, b'ulnl a\
Values 3% ...
Rotard finishes at

51 degrees: (distributor)
80—100 mm (2.36—3.967) Hg

105—145 mm (4.13—5.71") Hg

105—160 mm (5.81—6.30") Hg

Basch IFUR 4

Anti-clockwise

035 mm (0.0147)
4

58—85
B0—63 N (1.10—1.40 |6}

10.0=1.0 degrees (distributor)
83100 rfs (S00—800 distr. rfm)
11.2—12.7 r/s (675—760 distr, r/m)
18.8—29.1 s (1130—1750 distr. r/m)
30.0 rfs (1800 distr. rfm)

305 degreen (distributor)

180-—240 mm (5.81—8.45") Hg
230—305 mm (5.06—12.0) Hg
280—320 mm (11.0—125") Hg

Bosch JFURX 4
Antl-clockwlise

0.35 mm (0.0147)
56—65°

5.0—6.3 N (1.10—140 b)

11051 degrees (distributor)

6392 /s (375550 dintr, t/m)
133162 rfs (800—970 distr. rfm).
162180 r/s (970—1140 distr, r/m) "
20,0230 /s (1200—1375 distr. rfm)
23.0 /s (1380 distr. r/m)

51 dagrees (distributor)
30—110 mm (1.18—4.33") Hg
B0—125 mm (3.16—4.92") Hg
130 mm (5.127) Hg

Bosch IFUX 4
Anti-clockwise
0.35 mm (0.014")

50—83 M (1.10—1.40 ib)

1221 degrees (distributor)

7.0—8.8 distr. r/s (420—530 rfm)
13.8—16.4 distr. r/s (830—880 r/m)
16.6—19.2 distr. r/s (1000—1150 r/m)
24.2—33.0 distr. ris (1950—18980 r/m)
41.7 distr. rfs (2500 rim})

51 degress (distributor)
30—110 mm (1.18—4.33") Hg
B0—126 mm (3.15—4.82") Hg
130 mm (5.127) Hg



LAMP BULBS Powar Sockist Number

Headlights. ......... A5[40 W P45t 2
Parking lights, front EW 58 2
rear .. 5W (4 cp) Bal15s 2
Flashers, frent and rear . p Ba 158 A
Stop lights ...... 25 W (32 cp) Ba 158 2
Aeversing lights . 15W (32 cp) BaiSs 2
Side marker lamps 5W Ba 153 4
Liconse plate light 5w 58 2
Interior lighting 10 W 58 1(1452
jove compartment W Bafs 1
lighting, W wa2zd 3
clotk oo 2w Bals 1
Lighting. heater contrals ... .. 1zZw W18 d 3
Control panel ighting .. ... 12w Wisd a
Gear seloctor lighting 2w wWisd ¥
Waming lamp, charging . .. ... 12 W Wisd 1
turn indicators 12w wWisd t
parking brake 12 W wisd 1
headlights . ... ¥ 12 W Wisd 1
oil pressure ... ....... W 12w WiBd 1
slectrically heoted rear window 142, 144 .. 12 W wisd 1
s, 2w BaTs 1
hazard warning signal flasher ............ 12W wisd 1
overdrive .. 2w wWisd 1
choke 12 W Widd 1
FUSES Number
Rated current B A 3
7
2
ELECTRICALLY HEATED REAR WINDOW
142, 144, 145
o1 S R S P T 150'W
INSTRUMENTS
SPEEDOMETER GEARS
Tyre 165 S 15 and 165 5 R 15
Final drive|___ Small S-gear Large S-gear Eror
el | T L R T T M| G
142, 144 Mao 380164 16 380446 5 32 +344
142, 144, 145 | M40 380166 17 380440 5 34 4215
142, 144, 145 | M4l 380753 20 380682 5 333 +4.20
142, 144, 145 | BW 35 380164 16 381108 5 32 +3.44

The percentage emor in the above table is caleulated for a rolling radics of 308 mm {12.17), which s the
value of the figure established by AB Vaho for tyres at o vehicle spead of about 50 km p h (50-m p hL

Mimber of cable per km [mile) reg 640 (1030]).
Tyre 68515
Final drive Srall S-gear Large S-gear Errar
Vhicla | Gearbox | red catio [Part Na. | Teath | Partta | Test | o | %
142, 144 Mag 4.10:1 380164 16 380449 5 a2 +218
142, 144, 145 M40 380166 17 380449 5 34 +086
142, 144, 145 M#1 430:1 380753 20 380682 B 33 +288
142, 144, 145 | BW3S 4.10:1 380164 16 381108 5 az + 219

The percentage error in the above table is coleulated for a rofling radis of 312 mm (12.37), which in the
value of the figure established by AB Velve for tyres ot a vehicle speed of about 80 km p h (50 m p h}.
Mumber of cable J per km (mile) regl d: 640 (1030).
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POWER TRANSMISSION, REAR AXLE

Bbpa oo
Clutch friction area, total
Clutch pedal travel LHD

RAHD

Throw-out yoke traval .. ...

GEARBOX

M 40

Type designation ...

Reduction ratios:
st speed |
and spoed
3rd speed .
4th speed .
Raverse

Lubricant, see under “Lubrication’

Oil capacity . - o

Tightening torque

RO Orbving tiinge - . o i i

M 41 (GEARBOX M 40 WITH 0VEROI!N‘E|
Reduction ratio, overdrive ...
Clearance, paton- cyilnder In oll Bumn :
Ol pressure, direct drive
overdrive .
Lubricant, see under “Lubrication

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

TIGHTENING TORQUE

Hut for driving Mangs .. ... o oo i s

AUTOMATIC TRANSMISSION
Make and type
Type dosignation, B 204 engine
B20B angine
B20E engine
B20F angine
Colour of type plate, B 20 A angine
B20B engine
B20E ongine ..
B20F engine ..

Reducticn ratios:
I8t gear .,
2nd gear
3rd gear

Reverse ..

Number of teeth, front sun gear
Fear sun gear ..
planet gear, short
planet gear. long -

ring

Size of converter ......
Torque ratio in converter .
Normal stall speed, B20A engine

B 20 B engine

B 20 E engine

B 20F angine
‘Weights total. with fluid
Fluid, type .
Fhuid
Mormal uptranng temperature of flukd ..

Single dry plate. diaphragm epring
B

440 cm? (BB.2 sq.in)
150 mm (6.0

160 mm (6.47)

3 mm (0.12%)

1
11
3.25:1

0.75 cm? (1.3 Imp. pints = 1.6 LS pints)

Nm Lb Rt
95105 8575
0.797:1

D.005—0.040 mm (0.0002—0.00167)
approx. 1.5 kpfem? (21 ps i)
30—35 kp/om? (455—500 p s i)

1.6 dm? (2.8 Imp. pints = 3.4 US pinta)
110—140 N 80—100 Ibft

Borg-Warner, type 35
327

325

3

351 H

Yallow

Bright-green

Grey

Light oranga

231:1

1.45:1
1:1

208:1

» Converter ratios

63

914" (24 em)

2:1—1:1

36.7 rfs (2200 r/m)

350 rfs (2100 r/m}

42.5 rfe (2550 r/m)

#0.8 rfs (2450 rfm)

53,1 kg (117 i)

Automatic Transmigsion Fluid, Type F
B.4 dm? (11,4 Imp. pints =135 US pints)
approx. 212—240° F (110—115° C)



APPROXIMATE SHIFT SPEEDS AT KICK-DOWN

Rear axle | )—2shiit | 2—3 shift 3—2 shilt 31 shilt |
Car | Engine ratic  [kmph| mph | kmph| mph | kmph | mph | kmph | mph |
142, 144 | B20A 4.10:1 60 37 95 59 86 53 max 49 ( 30
B20B 410:1 B3 a9 05 85 o 58 max 40| 30
BXEF : 60 ar 108 67 58 — max 48| 30
BXEF 63 ] "z 0 102 <] max 48 | 30
SPRINGS FOR CONTROL SYSTEM Effective
SPRING Approximate  Number of
length turne  Wire diametar
1—2 shift valve ...... 278 mm 10847 1315 661 mm
Primary regulator m IHOA 724 mm 28507 14%] 1.37 mm

B20BEF
*) Primary regulator vahwe, B 20A
Sorvo orifice control vabve ........
*) Servo orifice control valve

747 mm 28407 14 142 mm
724 mm 2B50" 15 142 mm
276 mm  1.086" 34 064 mm
308 mm 1.213° 25 061 mm

Modulator valve ... 272 mm 1.068" 19 071 mm
*) Modulator valve . . 272 mm 1069 |E 071 mm
Secondary regulator vabhe . . 659 mm 25637 142 mm

2—3 shift vatve (inner spring)
Throttle valve (inner spring) .

404 mm 1587 2‘25#, 081 mm
205 mm 048 mm

*) Throttie valve (inner npdng] 205 mm 0.48 mm
Throttle valve (outer spring) . 298 — 0.81 mm
*) Thetthe valve toubor snring} 301 mm
Governor vahve . 288 — 0.81 mm
*) Alternative -pnngs 301 mm
TIGHTENING TORQUES
APPLICATION Nm Lb ft
Torque converter — drive plate ....... .. 38541 2530
Transmission case — convertar housing 1—18 8—13
Extension housing — transmission case =76 3055
Oil pan — transmisaion cage ... 1—18 8—13
Front servo — transmission cage ... 1—18 8—13
Rear pervo — transmisslon case . 18—37 1327
Pump adaptor — Frant pump body . 2430 17—22
Slotted BCrews ..........cocun 34 -3
Pump adaptor — transmission cose . 11—26 B—185
Ol deflector flange — transmission case . B—10 7
Center support — transmission case . 14—25 w0—1a
Cruter lever — mantal valve shaft . 10—12 7—a
Pregsure point . 6—7 A5
Oll pan drain pluq 1217 8—12
Ol wbe collector — lower body . 25—35 1.3—25
Governor line plate — lower body . 2535 1.7=25
Lower body end plate — lower body ... 2535 1LI—25
Lhmrbodymplm!mﬂtornnru-wbod 25—35 1.7—25
body — lower body . o 2535 1725
Valve bodies assembly — !ranomminn caue 5 B—12 458

Front pump strainer — lower body . 1.7—25
Downshift valve com bracket — valve body 1.7—35
Governor

Governor body — counterweight . 4—5
Cover plate — governor body ... 1.7—40
Brake band adjustment

Adjusting screw locking nut, rear servo — cote . ......... 41—55 30—40
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Special threaded parts

Starter inhibitor ... ... ciee B2 6—8
Downshift valve cable udnpior _ lrllllmluhm cm 11—12 B—8
Coupling flange — driven shaft 48860 3B—50
Nipple for oil cooler connection T=—10 5—T
Nut for nipple - 1417 10—12
REAR AXLE

Rear axle, type .. Sami-floating

| 1350 mm (53.15")
FINAL DRIVE

FReduction ratio . 381:1, 4.10:1 or 4.30:1

Warp. crown whs!
Bachinah ......... .
1.1—23 Nm (8.55—20 Ib in)
0.6—1.1 Nm (5.21—8.55 b in}
013—0.20 mm (0.005—0.006")

Pre-loading on pinion bearings, new bearings
un-n benrmgu

Pre-loading on ditferential bearings . . i

Lubricant, see under Lubrmon

Oil capacity . A e

1.3 dm? (2.3 Imp. pints=2.7 US pints)

TIGHTENING TORQUES Nm Lb ft
280—300 200—220
50—70 35—50
BE5—80 45—65
100—140 T0—100

BRAKES

FRONT WHEEL BRAKES

ATy s e o e e e e R BN

Broke discs:

Qutside diameter ......
Thickness new, B20E .

27122 mm (10.77)
1428—14.4 mm (0.562—0 567")

other engines
reéconditioned,

127—12.8 mm [0.500—0.504")
min. 13.14 mm {0.557")

athar onglnnn : min, 11.6 mm (0.4577)
Wearp oo 2 max: 0.10 mm (00047}
Brake linings:
Thicknass, new . 10 mm (0.38347)
Effective ares, C-nlmg 150 cm? (23 8y in)
ATE . 140 em? (225 5q in)
Whaool unit cylinders:
Aren, Girlling  .......... 10:25 em? (1.6 8q In)
ATE . 1017 em? (1.5 '8q in}
REAR WHEEL BRAKES
Type Disc brakes
Brake dlm
Outside diamater . 2055 mm (11.63")
Thickness, new ... 9.6 mm (0.378")
min. B4 mm (0.3317)

recanditioned

Effective area, Gllh;lg
ATE .
Wheel unit cylinders

max. 016 mm (0.0067)

10 mm (0.384)
100 em? (155 aq in)
105 em? (16.3 8q in)

11.43 cm? (1.8 8g in)
11.33 em? (1.7 8q in)



MASTER CYLINDER
Nomlnal diarmatar .

le dlamabel

BRAKE VALVE

Operating pressure, 142 and 144
Operating prosaure, 145 ... n

POWER CYLINDER

Type ...
Make . .
Designation
Ratlo

PARKING BRAKE

ound .
Brako Jlnlngs sffecuu {1, T SRR

TIGHTENING TORQUES

Ataching bolts, front brake ealiper ... .. ...,
Attaching bolts, rear brake callner Saren
Wheal nuts ... i
Stop scrow, mnmr q-lmdur
Attaching nuts, master cylinder
Bleader nipples ...
Brake hose. rmnlmunw =
Warning valve, swich .

Brake pipes . b
Plug, brake vaive .
Locknut, brake valve ...

7/8" (222 mm)
max. 22.40 mm (0.832")
min. 22.05 mm (0.8687)

3442 kplem? (4842284 p s i)
502 kpfem?® (T11==284 pa 1)

Direct operating
Girling

FD typa 50

1:3

Max. 17833 mm (7.07)
Max, 0.15 mm (0.006")
Max, 0.2 mm (0.0087)
175 em? (27 ag in}

N Lb ft
90—100 8570
60—T0 4550

100—140 70—100
10—12 7—8

17
45 3—45
1820 12—15
14—20 10—15
11—15 B—11
100—120 70—85
182§

FRONT END AND STEERING GEAR

WHEEL J\LIGNMENT (UNLOADED VEHICLE)

Caster ....

Comber .

King pin Inclination llacnmb« of 0.

Toeeln . oic..s

Tuming angles
At o 20° wrn of the outer wheel the inner whesl should
be turned 215" to 23.57.

Shims, thICKNEEE ... viouainnnasnsrseet s nmaniasrans

MECHANICAL STEERING GEAR
Number of tums from lock ta lock .
Steering gear reduction ratie ...
Lubricant, see under “Lubrication”

N COPREHY vv v 1 mraens

0:16

+1°% 1o 42°
0t +05°

15

2 to'§ mm (0.08—0.20")
0.15 mm (0.008")

60 mm (0236")

415
17.5:1

approx. 0.25 dm? (0.4 Imp. pint=0.5 US pint)



POWER STEERING

Steering wheel dismeter . .
No. of steering wheel turns, log
Steering gear:
Make and type ..
Aeduction ratio ..
Bearing for steering splnuro
Neaedle diameter, part Noa.:

631348 .
631357 .
E81356 .
681355 .
Bearing sieave, ext. diameter, alt. ...
Washer for oxiol bearing, ait. .......

Packing at worm, thickness, al
Balls, piston — worm, Mo, ...
diameter, al

Washer for adjuster screw, thickness, alt. ...

Powar pump:
Make and type .
Max. pressure ..
Theoretical :apumty nl 53 rfa (500 r/m) .
Regulated capnmy veia
Drive ...
Ratio, ungme — pump
Typa of all .

TIGHTENING TORQUES

Nut, engine mounting ...
Nut, steering knuckle .
Nut, upper control arm ahaft
Nut, lower control arm ghaft
Balt for upper control arm: shaft .
Nut, upper ball point ..
Nut, fower ball joint
Steering wheel nut ..
Mechanical stearing:
Pawer steering:
Worm, valve housing
Worm, upper cover ..
Mut, adjiester scrow
Mut for pitman arm .
Attaching nut. aludnn bax and idler arm shaft .
Locknut for tie rod .
MNut for stearing rod nnu lm nod M w
3/8—24 UNF
T/16—20 UNF ...

404 mm (15.87)
ar

ZF, ball-nut typa
15.7:1

1.962—1.994 mm (0.0784—0,07857)
1.994—1.996 mm (0.0785—0.07867)
1,996—1.998 mm (0.0786—0.0787")
1.9686—2.000 mm (0.0787—0.0790")
28.0 and 28.15 mm (1.10 and 1.11")
1.8—2.4 mm (th.diff. 0.1 mm=0.038")

[0.075—0.095"
1.7 and 1.8 mm (0.067 and 0.075")
2

7.012 mm (0.2761)
2.15—2.45 mm (0.085—0.096")/
th.eliff. 0.05 mm = 0.002™

ZF, vane typa

T5E5 hpem? (108671 pei)
GBS dm!/min.

5—8 dmmin.

Belt-driven

1

Auvtomatic Transmission Fluld, Type A or
Dexron

approx. 1.2 liters (2.1 Imp.pinis =25 US pints)

Nm Lb it
2125 15—18
0 50
5562 A0—45

140—180 100—130

A0—E0
B5—100 =70
100—120 580

2030
=21 13—=15

bl 25

k1] 22

25 18

170—200 125—145
0 25—30
75—00 5565
37 23—27
r-ar 23—=21

35—45

100—140 T0—100



SUSPENSION, WHEELS

SPRINGS
rnom SPRINGS

W»ra lhlelmms
DOuter diameter ..
Tatal number of tuns ...
Teat values:

Helical spring
150 mm (05987)
1260 mm (4.967)
a7

Loading for a compreasion of 1 em (25/647) (mo”u.-nd

within a spring length of 185.5—2055 mm=7.3—8.17)

Length, hully compressed .

Longth when loaded with 54005700 M (11881254 1) .

REAR SPRINGS

Wire diameter .
External diameter .. fi
MNumber of effective turms ...
Test values;

Loading {for o compression of 1 cm=0.4") .

within a spring length of ... ... ... 0.
Length, fully compressed .......... <

Loadfspring dength ......o.0ociiieriaiaiaas

External d-unm
HNumber of effective turns .
Test valies:
Loading (for a compression uf 1 em=0. 4”)
within & spring length
Langth, fully mnmsaea
Load[spring length

SHOCK ABSORBERS
SHDOK ABSORBERS

Tnlll hngm

front shock sbsorbers, comprossed ...................

unl .
front shock absorbers, compressed

unloaded
WHEELS
WHEEL RIMS
Designation: 142, 144 de Luxe and Grand Luxe ...

145 de Luxe .
142, 144 ...
145 and 145 Express

Imbalance, complete wheel
Tightening torque for wheel nuts . .

0:18

527567 N (115—125 Ib)
max. 125 mm (4.9%)

1955 mm (7.77)
142144

Standard Optienal
Halica! spring Halical spring
12.1 mm (0.48") 12,64 mm {0.507)
127.1 mm (5.07) 127,60 mm (5.07)
89 85
158—168 N 196200 N
(35—37 1) (44—45.0 |b)
272322 258—308 mm
(10.7—12.7") (10.15—12.127)
max. 114.8 mm max. 116 mm

487
21702320 N/283 mm
(AT7—510 Ib/11.07)

(4527
2110—2250 N /87 mm
(464—195 |b/3.817)
145 HV 145 BV
Halical spring
1310 mm {0.52")
1270 mm (5.07)
85

1285 mm (0.51")
127.9 mm (5.17)

a0
196—212 N (43—47 Ib) 231—247 N (51—54 Ib)
270320 mm (10.6—12.67) memn (11.0—13.0)
max. 127 mm (5.07) max. 121 mm (48%)
2420—2570 N/295 mm 2360—2500 N /305 mm
(532—565 1b/11.6") (518550 Ib/12.07)

Double-acting. hydraulic, talescopic

approx. 223 mm (B.787)

approx. 340 mm (13.387)
approx. 279 mm (10.987)
approx. 443 mm (17.447)

Disc

51x1sL

51x15H

45 Ix15 L

A5 k15 H

max. 1.6 mm (0.0637)

max. 1.6 mm {0m’l
0.08 Nm (7.8 1b in)
100—140 Nm (12——!01 Ib )




AIR CONDI'ITDNING SYSTEM

Refrigorant, type
Compmemr type
numbvr of c',dlndul’!
max. spead .
lubricating oll copnclw
lubricating odl, type .

Comgressor clutch, type ...
Comprassor belt size ...

TIGHTENING TORQUES

Pulley on engine crankahaft .,
Pulley on compressor ......
il plug en comprassor
Unions for refrigerant hoses ...
Unlon for exponsion vahe .
Expansion valve pressure Oquall'zlng pipe

BODY

Tubeless

165 SR 154-PR

165 5 15-8-PR, 165 SA 15-4-FA
6.B5 5 15-8-PR

Freon 12 (dichlorodiflusromathans)
York A 209

2
100 rfs (8000 rfm)

0.3 dm? (0.6 pint)

Rafrigerant compressor ofl e.g.:
SUNISO 5, BP ENERGOL

LPT 100, SHELL CLAVUS 33,

Electro-magnatic

HC 501350

140—180 N (101—130 Fbit)
#5—30 Nm (18—22 |bft)
5 Nm (36 Ibfe)

42 Nm (30 Ibf)

42 Nm (20 Ibft)

28 Nm (20 1bft)
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LUBRICATION
OIL LEVEL CHECKING AND CHANGING

ENGINE

The cil level |s checked with the dipstick, see Fig
1-15.

With & new or recanditioned engine, the oil should
be chenged after the first 2500 km (1 500 miles)
Thereafter the ofl should be changed overy 10000
km {8000 miles), or at leost twice & year, which-
ever comes first

The ail should be drained immediately after the car
has been driven and while the engine s still warm
To drain the oll, remowve the oil drain plug, see Fig
1-1, Whan the engine has been emptied of ail
check the washer and screw the plug tightly into
position agnin, Ol in added through the rocker
arm casing aftor remaving the filler cap.

Ol with grade designation APl “For Service SD.
SE and CC" s used for the engine, The previous
deaignation *For Service MS" can afso be used
Concerning. viscosity, select a multigrade ofl se-
eording to the lollowing table

Temperaturs range Viscosity

SUMMER 20 W-40 or
fabove —12"C=+10°F) 20 W-50
WINTER

(balow —12° Ca= +107 F)

10 W-30

At very bow temperatures (below —18° C=0°F) or
when cold-starting difficulties are anticipated, mul-
tigrade ofl SAE 5 W-20 i# recommanded. Thia ail

Fig. 11, Dvain plag an sump

should not be' used when the temperature i con-
tinuausly above 07 C (327 F).

The quantity of oil changed iz 3.25 dm?® (5.7 Imp
pintsm .8 US pints). When the oil filter included,
the correnponding quantity I8 3756 dm? (86 Imp.
pints = 7.9 US pints.)

Carburetors

Each tima the ofl in the engine is changed, check
the ofl level in the center spindie of the carbure-
torn to seo that it i about & mm (1/47) from the
top of the spéindle. IF It Is not, fill up with ATF oil

Fig. 12 Checking conter spindln oll level

GEARBOX (WITHOUT OVERDRIVE)
To check the oil level in the gearbox. remove the
filler plug 1, Fig. 1-3) and see whether the ofl
reaches up to the plug hobe.

In the case of & naw or reconditioned gearbox; the
oil should ba changed and the gearbox flushed out
after the first 2500 km (1 500 mites). The ofl should
be subsequently changed after every 40000 km
(24 000 miles).

The oil should be drained off immediately after the
car haa been driven and while the oil is st warm.
Whan draining the oll, remove the pligs marked
1-and 2 in Fig. 1-3.

Fill up with new oil after the drain plug (2) has
been screwed tightly back into positien. The il
should reach up to the filler hole (1). Scrow the
filler plug tightly back into position.

Gear oil SAE B0 15 used for the gearbox all the
yaar round. As an altermative, angine ofl, with vis-

)



Fig. 13, Gearbox

| Miller plug 2 Dewin plug

cosity SAE 30, can be used all the year round
The quantity of oil chenged iz 0.76 dm? (1.3 Imp.
pints=1.6 US pints).

GEARBOX WITH OVERDRIVE

To check the oil level, remove the filler plug (1,
Fig. 1-3) and then check to saa that the oil reaches
up to the plug hole.

In the case of & new or reconditioned gearbox. the
oil should be changed after the first 2500 km
{1500 milos), Subsequent oll changes should ba
every 40 000 km (24 000 miles).

Drain off the old oil after the car has been driven
and while the oll i still warm. Observe due care
since the hot ol con scald. To empty the oil, re-
move the plugs (1 and 2, Fig. 1-3) and the covar
(Fig. 1-4). Alsa clean the oil filters, ses Group 43 B.
Ra-fit the drain plugs and belt on the cover secure-
ly. Fill with new oil. Fill slowly to enable the oil to
run over into the overdrive. The ofl should ba up to
the filler hole {1, Fig. 1-3). Screw tight the filler
plug. Engine oil with viscosity SAE 30 is used all

M. 0il lavul, cold Esmarisilon
ez, ool Ieewd. warm trassminsicn
Min: 241 lvsl, marm tnasamission

the year round for gearboxes with overdrive. As
an sltemative, multigrade oil SAE 20 W-40 can be
used. The oil change quantity is 1.6 dm® (2.8 Imp,
pints =34 US pints).

AUTOMATIC TRANSMISSION

Normally the oil in the sutcmatic transmission only
needs to be changed when the tranamission |s
reconditioned. The oil level, on the other hand,
should be checked after every 10000 km (5000
milag),

When abaut to carry out the oil level check, make
sure that the vehicle |8 on level ground. Move the
aelector lever to position “P™ and let the engine
run ot idle, The filler pipe with dipstick s located
in front of the bulkhead on the right-hend side of
the engine, Wipe off the dipstick with a cloth or
picce of paper. Do not use waste or fluffy rags
Insert the dipatick, pull it up and check the ol level,
see Fig. 1-5. Note that there are different lovals
for n warm and cold transmission. For a warm
tranamission, which is the case after driving about
810 km (5—7 miles) the upper section applies (3
and 4, Fig, 1-5).

The lower section (1 and 2. Fig. 1-5) opplies to &
cold transmisaion, The text on the dipstick will also
remind you of thén.

If necessary, fill with oll up to the “Max” mark. Do
not go above this mark, oo this cen cause the
\ranamission to eventually overhaat, The difference
between the “Min™ and “Max" marks is about 0.5
dm? (1 pint), For topping-up, use Automatic Trans-
mission Fluid, ATF, Type F, that is, a fluid meating
Fard ‘specification M2C 33F, Frequent filling up of
the transmission Indicates leskage which must be
put right mmediataly.




Fig. 14, Fisal deive
g 2 Drain ol

FINAL DRIVE

To check the oll lavel, remove the Hiler plug (1. Fig
1-8) nnd then check to ensure that the ol reaches
up ta tha hote for the pheg.

With a new or reconditioned final drive, the oil
should ba changed after the first 2500 km (1 500
miles). Ol changing should thereafter be carried
out only when overhauling is being done.

Tho oll should proferably be changed immediately
ofter the vehicle has bean driven and while the oil
is sl warm. When draining the oll, remove the
plugs marked 1 and 2 In Fig. 1-8. Clean the mog-
netic plug (2) well. It is of great importance for tho
lifatime of the final drive that particles and other
impurities scoumulated during the running-in. are
rasmoved

Fill up with new oll after the drain plug han beon
screwed tightly back into position.

The oil should be up to the filler hole and the quan-
tity of oll changed is about 1.3 'dm? (2.3 Imp. pints
=27 US pints). Ol which meets the requirements
of the American Milltary Standard MIL-L-2105 B,
SAE 90, 18 used as changing ofl in the final drive.
A final drive fitted with o limitad slip (=-fillad at the
factory with & transmigsion fluld which meets the
roguirements of the American Milltary Standard
MIL-L-2105 B provided with an additive for final
driven with limited slip, For subsequent topping-up
and when changing, ol is according te MIL-L-2105
B having the above-mentioned additive. The oil
level ghould be checked and the oil changed ot the
same intervals and in the same way as for a final
drive without a limited slip.

STEERING GEAR, MECHANICAL
STEERING

To check the oll lovel In the stearing gear, remave
the filler plug (Fig. 1-7) and then check to ensure
that the oil is up to the hole for the plug.

Mermally it is not necessary to change the oll in
the steering geor except after reconditioning. How-
ever, should the oil have to be changed for any
reason, the old ol can be sucked out by using 8
sultsbla device, for example, an oll syringe. which
is inserted through the filler hole. The steering
gear can also bo ramoved and emptied. Hypold oll
SAE BO is used all the year round for the stearing
goar.

When empty, the steering gear can be filled with
025 dm? (12 pint).

POWER STEERING

CHECKING OIL LEVEL

The oil level should be checked every 10000 km
(6000 mites). First check tha lavel with the engine
stopped to check possibie oll loss. The oll leval




should then lie about 5—10 mm (5/87) above the
leved mark. If the level i lower than this, fill with
oil with the engine stopped 1o eliminate the risk of
air being sucked in. Start the engine end re-check
the ofl lavel, which should now have fallen to the
bevel mark, see Fig. 1-8. When the engine has
stopped. the level should rise to about 5—10 mm
(5/8”) above the mark

OIL CHANGING

Mormally the oil should bo changed in connection
with réplacamant of the power steering components,
see Part B of this Service Manual. On this occa-
sion, the filter in the oll container should be chang-
ed.

CHECKING BRAKE FLUID LEVEL

This check can bo made without having to take off
the filler eap (Fig. 1-16], If the check i carmed out
in connection with & visit 1o a workshop, brake fluid
should be added if the level is lower than the
“Max" mark. Under no circumstances may the level
be allowsd to remain below the “Min" mark

If necessary, top up with first-cless brake flukd
which meets the requirements sccording to. SAE
11708, Brake fluid with designation DOT 3 or DOT
4 can plso be used.

Clean the brake fluid contamer cap befors removal
mnd observe maximum cleanliness whan filling with
brake fluid. Avoid spilling any fluid ento the paint-
work sinca this will damage it. Check to make sure
that the vent hole in the cap is not blocked.

LUBRICATION

DISTRIBUTOR

Lubricate the distributor after overy 10000 km
(6000 miles). The distributor shaft is lubricated by
filling the oil cup (3. Fig, 1-8) with angine oll, After
filling, close the cup. The contact surface of the
cam (2) is lubricated with o thin coating of grease,
Bosch Ft 1 v 4, or corresponding grease. The igni-
tion advance mechanism is lubricated by pouring
2—3 drops of fight angine oll (SAE 10 W) on the
wick (1] in the distributor shaft.

Fig. 19, Disribusee

b Lebricating mick 2 Camidiee 3.0 sop

BALL JOINTS

The upper and lower ball jointe of the front end
togather with the ball joints, of the te rod and stee-
ring rod are plastic-ined. Therefore, they do not
require 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 20000 km (12000
miles) to ensure thot they are not damaged. [f
cracked or damaged, they should be replaced, see
Part B. When baing fitted, the rubber seals should
be filled with multipurpose grease {universal gre-
ase)

Fig. 110, Lubricatiog. slide rails

BODY

To aveid sgueaking and unnecessary weas, the
body should be lubricated as described in the lu-
bricating schedule on next page. Nos. 2, 7, 8 and 10
of the schedule concern lubrication approx. every
10000 km (8000 miles) and othor parts of the bady
about once & year. Moreover, during winter the
doar handles and trunk lid lock should be lubricat:
ed with a sultable lock oil which would prevent
them from freezing up.
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Fig. 111, Lubritatiog peints on body

Lubricating point Lutsricant MNo.
Trunk lid lock ... 8
Keyholes e a
Trunk lid hinges .. .. .. Ol 10
Quter sliding  surface of dool 1
lock r e voo. Paraffin wax 12
Sun raof wind deflector . il 13
Wantilation window catch and

hinges 3 ]

Hood hinges ....... ..o O

Hood cateh .......oicviiias Paraffin wax

Inear alitiog

Fig. 113, Suiker plase

facas, aprirg aad pin b

Lubricating point Lubricant
Striker plote See Fig, 1-12
Kayholes Lock oil

Window winders ............ Oil and grease
Front seat runners and catches Parafiin wax and oll

Door hinges Grease
Doar stops " . Paraffin wax
Locks ... : rine Silicon greass

(Accessible after door uphol
atery ponels heve boen remov-
ed)

Fig. 14, Door lock with guide plais
Apply paralfie wix

cated with malybderam dwaiphioe gresve



CHECKS WHEN FILLING TANK

Make following checks when filling tank:

1. Check that ofl fevel in engine (s between ~Max"
and “Min" marks on the dipstick (see Fig, 1-15).

2. Without remaving the cap, check that the lavel
in the brake fluid container |s above the “Min"
mark (mee Fig. 1-16)

3. Check that coolant level is Botween the “Max"
#nd “Min" marks on the expangion tank (pee
Fig: 117}

4. Check that the fluid container for the windscreen
washar Is filled (see Fig, 1-18)

"’,5:“"

Fig. 118, Brakw Mg containa Fig. 117 Expansion tank Flg 118 Fluld contaians

The following checks should be made every other
woek:

Chack that electralyte level in battery is sbout
5 mm (3/16%) above tha plates {see Fig, 1-18)
If necessary top up with distilled water. Also
cheock that the battery and battery teérminals are
sscure,

Check that the tyre pressure corresponds to the
following vakwes:

Lt

iy
Fog 110, Banary
Recommended tyra pressures
| Recommended tyrs infl, prassure Max.
cald tyres, kp/om? (psi} parmitt |
i & - — infl
pace Fyye stew 1—3 persons Full load ar'v:xlr.u
Front Rear Front Rear kpfom? (psi)

16516 1.8 (26) 18 (27) 14 (27) 2.2 (32) 25 (36}

- 1214 | cre1s (aPR) 15 (21) 18 (23) 16 (23) 21 (30) 23 (32)

o 175R15 1.7 (28) 1.8 (26} 1.8 (26) 2.8 (40} 28 (a0)
Ly C78-15 (BPR) 15 (21} 1.8 (26} 16 (23) 27 (38) 28 (40)
For sustained high spead driving over 120 kmph 0.28 kp/em? (4 pai). but not exceed the maximum

(75 mph), cold inflation pressure must be increased permitted inflation presaure.

1:6



INSTRUCTIONS FOR LUBRICATING
CHART

BYMBOLE

Gl e
Grade: “Fer Serdoe S0, 5 and GG (MS)
Wiscosty; Sae page f:1

n Final deive all
Grade: MAL-L-2105 B
Viscosity: SAE B0
Congoming lubrication for finald drive with
limited alip, s pegs §:3

F Lubricant, se0 raspective nots.

W Ught sngns ol

Beskn fluid
Grade: GAE ) 1T

0L CHANGING QLUANTITIES
Engie.
il changsg spproa. 128 dm?
L (5.7 Imp, pints= 8.8 U pirgs)
including ol ppeon. 275 dm?
Piber B8 imp, pirtn T LIS plata)
Gearbox
gt Eppioe 075 dm?
rwardive (13 Imp. pinks =18 LIS pinka)

with overdive - approa. 1.8 dm?
(28 imp. penbi= 14 US picsa)

Musteemate spproal. 04 om?
Aranymissan (113 kmp. pinks =135 LIS pints)
Final drive appreo. 1.3 dmt

(23 Imip; pite = 2.7 LIS pirta}
Sresring gear npproa. 025 dm?

{004 bmp. pint= 05 LS pint)

OTHER LUBRICATIMNG POINTS

In addvtion o the ponts sdcated in te labeicabing
char, e chassin should be grossed sbocd cnce @
yaar ot ol the janbs for the throtthe sonbrel linkage,
parking brake, pedal inkages, #i0. Certan checka
whould siwo be caried cut whan filing the lask,
see page 1:0

Mot 2.
Mote 3.
Mote 4,

MotE 5

Mota &

Hate 7.

Mois 2

Hote &

. In cosnection with such workahop: opee-

trons involving encovening the wheel baar.
ings the bamfings should be nemowed.
ohianed aed P lubriceted with high-
claas curahlp phoass doserdng 0 B n-
structions o Groups 88 and 77 respes-
tvnly, Sub fillng or repl ‘
cf graste in addition 1o the above soukd
ot ieis placs

Cheok ol level See page 1.3

Chacs braio e lovel, Sew page 114

Lubricete. disributor in secordancs. with
nstcions on page 114

Every 40000 &m (6000 mites) check that
the ol resches up to filer phyg Aler
weery SDD00 km (4000 mites] te ol
should be ‘changed (manual  geerbo)
MOTE The grade of od to ke wed de-
pende on She Sype ol pearbor. eeE pages
1:1 and 12

Crack of lavel in the carbureton when
changing the engine od, sea page 1:1,
Changs o fiker complately aocundeg o
itructeng n Part 2

Change o scoceding 1o instrusscrs o
page 1.1

Evary 10000 km (8000 mdes] check that
the il resches w10 filler plog
Concerning  lubricant for the fisal drive
with Emsed alp, see page 1:3.

Whadi g
Pk ©

LUBRICATING CHART 140

Carharwinra
Bhaim @
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TOOLS

Spegial tools are preceded by 598 or SVO (e.g. 999 2837 or SVO 2837).

™. kil
e Fig 1. Tools bor sngine w!
0 (50} r
itting plict Emsring “fuwumlwmgwmsmm-mu-
shrevn for rear nealing llamge wed fitting felt rag

E¥EE B gt
R
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@ for fining cyfindar hesd




5008

Fig. 25, Lifiing 1ol used whan meoving ol sump,
5008 Lifting o0l

23, Teals for removing angies

liing out asd Instaiting angie
09 Lifting lug for snaching Ting besm JM0 i broet end of

e ond of

angine
B0 Liftng bug for ariscking 1Ming beam 310 in

onpine.
[Tha pravious Wfting tool 3403 can atea be used for Mtieg out Bsd
installing the engies |

Fig. 34, Specisl teols for 1 30 E/F
EFAW 22 Bosch teal instnsmest
Fig. 24. Siand 250 asd flsbers 2521 e engine 2904 Pircharw, 4 ffor pinching fesl

h prossurs gaugs
s
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GROUP 20

GENERAL
DESCRIPTION

Fig. 27 Englan B 30 A viewsd from right

Fig- 28 Engise B 30 A viewsd from leht

The B 20 engine has four type designations: B 20 A
(Figs. 2-7 and 2-9), B 20 B (Figs. 2-10 and 2-11} and
B 20 E, B 20 F (Figs, 2-12 and 2-13).

The engine is & four-cylinder, water-cooled, ovar-
head-valve unit with positive crankcase ventilation
The crankshaft |s joumalied in five bearings.

The difference in output between the various. en-
gines arises mainly from the different camshafts
and compression ratios. The engines have a fuel
systom with low pollutant exhaust gases.

The B 20 A engine ks fitbed with & single horizontal
earburetor, while the B 20 B unit has two horizontal
carburetors

The B 20 E and B 20 F have alectronically controlled
fuel-injection

On certain cars, the engina hes a afip coupling type
fan

Engine output is shown in Figs, 2-8 and 2-14 and
spacifications.
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Fig. 248 Outpet sad toigue curves, B 20 A (D)



Tig. 219, Esgine B 20 B viewsd from right

Fig- 211, Engine B 20 B viewsd from Ioh

Fig. 213, Engine 820 E (B 30 F) wiewsd from Ish

A

¥ i
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B 2 E (OIN) B30 F (SAL | 245

Fig- 314, Cutpst and torque curves
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REPAIR INSTRUCTIONS

Fig, 215 Location ¢4 axle. prop

REMOVING ENGINE,
B20A,B20B

1

o

@

-

Remove the gear lever.

Remove the bonnet (hood) from the hinges
Empty the coolant.

Disconnect the poaitive lead from the battery,
Remove the distributor cap and the ignition
leads from the spark plugs. Remove the elec-
tric- cable from the distributor. Remove the ig-
nition coll and place it on the one eide.
Disconnect the fuel hoses from the pump and
plug the hose. Remove the electric cables from
the starter motor,

Remowve the air cleanar with air cloaner cover
and lift it forwards together with the attachad
hoses. Remove the electric cables from the
alternator and also the temperature and oll
prossure tell-tale units

Fig. 218 Liing out sngiss

o

Fig. 247, Lifing lug on enging rem wod

Disconnect the electric cable for the back-up
lights in the rapid contact. {Remove the elec-
tric lead for the overdrive.)

Remove the preheating plate and the attaching
nuts for the exhoust manifold flange.

Aemave the throttle cable from the throtile
control shaft. Remove the throttle control shaft
Remove the choke wire from the carburetor
and the vacutm hose for the brake servo from
the manifeld. Disconnect the wate: hoses for
the heater element from the engine.
Disconnect the hose for the expansion tank as
well as the lower radiator hese from the radin-
tor. Remave the upper radister hose from the
angine and finally the radiator.

Fit lifting arm 2867 to the front end of the en-
gine a5 shown in Fig. 2-18 and lifting arm 2670
on tha engina rear end as shown in Fig, 2-17
Prop up under the vehicle.

Drain the engine oil. Remove the lower nuts
from the engine front mountings. Fit tha en-
gine hoist unit with lifting beam 2810 and mave
the block runner to the rear end of the lifting
beam, see Fig, 2-16. (Use & nut puller for this
adjustmant.)

Femove the return spring and clutch wire from
the lever and the clutch wire sleeve from the
clutch casing

Disconnect the earth (ground) cable from the
engine

Remove the exhaust pipe clamp from the
bracket. Remove the gearbox member.

Remove the speedometer hose.

Romove the propeller shaft from the gearbox,
Huoigt the engine with the lifting unit, lowering
at the same time the engine rear end by

2:5
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Fig. 238 Lifing lg on angien fromt eed

adjusting the block unit on the lifting beam.
Pull the engine forwards across the front
membar while raising it ot the aamae time. Lovel
out the engine and gearbox and pull the entire
unit forwards

INSTALLING ENGINE,

B20A,B20B
1. Fit lifting arm 2858 and arm 2870. Install the
engine in position with the help of lifting beam
2810,

NOTE: Chack that the exhaust manifold does
not come into contact with the oil filter

. Fit the gearbox mamber.

. Fit the earth (ground) cable. Install the speedo-
mater hose as wall as the propalier shaft.

. Remove the lifting beam and lifting lugs from
the engine. Fit the nuts for the engine front
mountings.

. Secure the exhaust manifold together with

gasket and fit the preheating plate.

Fit the clutch wire sleeve and connect the wire

to the lever. Fit the roturn spring. Adjust tha

clutch according to Part 4 (41)

. Fit the clamp for the exhaust manifold. Lower
the vehicle.

8. Connect the water hoses for tho heater unit.

Inatall the electric cables to the temperature

and ofl pressure tell-tale units as well as the

altornator, Connect the electric cable for the
backup light in the rapid contact (Connect the
electronic cable for the overdrive.)

Connect the vacuum hose. Fit the throttla con-

tral shaft, the throttle cable. the choke wire as

wall gs the air cleaner casing. Connect the
heses to the air intake and preheating plate
respectivaly.

& wm

o
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Wire the electric cables to the starter motor
and connect the fuel hose,

Fit the ignition coll, the distributor cap and the
ignition leads as well &8 the electric cable.
Fit the radiator and connect the radiator hoses
and hose for the expansion tank. Fill with cool-
ant. Fill with engine oil

Fit the bonnet (hood) and connect the battery
lead. Fit the gear lever. Check function and
for leakage.

REMOVING ENGINE, B 20E,B20F

1.

P

o,

=

@

Remove the gear lever.

Take off the hood (bonnet) from the hinges.
Remove the positive lead from the battery.
Place & can or similar under the engine and
empty the coolant. Take off the filler cap an
the expansion tank.

Aemave the hose for the pressure senser from
the inlet duct, the fuel hose for the cold start
valve from the distributor pipe and the fuel
hesos from the pipes at the firewall,

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

Remava the hose for the induction air.

. Remove the electric lead from the temperature

sensor and the electric lead for the back-up
light In the repid contact.

Ramaove the ground lead from the infet duct.
Remove the bolts for the pressure regulator
bracket.

Romowve the injectors and fit them with mask-
Ing caps and protective plugs in the holes.
Place the injectors, the distributing plpe and
pressure regulator on the container for the
washer fluid,

Aemove the throttle cable from the throttle
control shaft. Remove the throttle shaft
Hemove the electric leads from the oll pressure
sensar and from the alternator.

. Remove the water hoses for the heater ele-

mant from the engine.

Remave the hose from the brake servo unit
Remave the ignition leads from the spark plugs
and the distributor cap from the distributor.
Remave the plug contact and the electric lead
from the distributor. Remove the electric lead
from the starter motor.

. Place & collecting can under the radiator

Take off the lower radistor hose from the ra-
diator and the upper hose from the the thermao-
stot houging, Remove the cover plate in front



Fig. 219, Libing cut- angiss

of the radiator and take off the radiastor. Lift
out the expanaion tank.

14, Fit lifting arm 2870 in the rear end of the angina
{compare Fig. 2-17) and lfting arm 2869 in the
front end (compare Fig. 2-18),.

15. Prop up under the vehicle, Drain the éengine

ol

16. Remove nuts and washers for the front engine
mounting,
Aemove the nuts for the exhaust manifold
fange.

17, Hook lifting beam 2810 onto the lifting lugs

and adjust the block and tackle unit at the

rear end. Holst so that the engine goes up at

tha rear end (see Fig. 2-16).

Remove the ground lead from the engine, Re-

mave the return spring for the clutch and the

elutch cable and sleave,

18. Take off the clamp for the exhaust pips. Re-

move the gearbox membar,

20, Femove the spesdometer cable. Remove the
front universal joint

. Holst the engina with the hoist unit and lower
the engine's rear end with the block and tackie.
Pull the engine forwards over the front mam-
bar, raise the engine. Leval up the engine and
gearbox and take out the complete unit

@

INSTALLING ENGINE, B 20E,B20 F

1. Fit the [ifting arms and lifing beam, Hoist the

engine into position In the engine compart-

ment.

Fit the universal joint, the speedometer cable

and the gearbox member,

3. Remove the engine hoist unit. Fit the exhaust
manifold flange with a new gasket

ra

=

®

1

14,
15

, Fit the clamp to the exhaust pipe, Fit the

clutch cable, sleeve and return spring, Adjust
the clutch play. according to Part 4 {41).
Connect the ground lead. Fit washer and nuts
for the front engine mounting.

Lower the vehicle. Remove the lifting lugs

Fit the radiator, expanaion tank and uppor and
lower radistor hoses.

Fit the cover piate in front of the radiator.

. Connect the electric leads for the starter motor

and the plug contact and electric lead to the
distributer,
Fit the distributor cap and leads.

. Connect the hose to the brake servo and the

hozes for tho heater element

. Connect the electric leads for the oll pressure

sensor and alternator
Fit the throttle control shaft Fit the throttle
cable,

. Remaowve the protective plugs and masking hats.

Place new rubber seals on the injectors.

Fit the injectors and distributor pipe. Fit tha
pressure regulator.

Connect the slectric leads for the temparature
sensor, back-up lights and ground lead to the
inlet duct.

. Fit the plug contacts for the temperature sen-

sor, cold gtart valve and throttle vahe switch.
Connect the hose for the induced alr.

. Fit the fuel hoses and the hose for the pres-

sure sensor.

Connect the battery lead. Fill with engine oil
and coolant.

Fit the engine hood (bonnat).

Fit the gear lever.

REPLACING SUMP GASKET

(X

w

]

. Place the Ifting tool BO0E shown in Fig. 2-20

and hook the hook round the alternator ten-
sioning bar next to the engine block. Raise the
front end of the engine until there is no weight
on the engine mountings. Remove the oil
dipatick,

. Lift up the vehicle by propping up under the

frant jacking points. Drain off the engine oil.

. Remove the lower nuts for the engine mount-

ings. Remove the steering rods from the pit-
man arm and relay arm with ool 2294 sccord-
ing to Fig, 2-21

Place o jack under the front axle membaer. Re-
move the rear bolts on the front axle mamber
and scrow on instesd two ouxilisry bolts
[UNC 1/2—13:114). Remove the front bolts
for the front axle member. Lower and remove

2.7
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Tig, 238 Lifing 100l 5008

the jack so that the front exie member is sus-
pended in the two suxillary bolts.

Remove the plug for the oll lemperature gauge
and reinforcing bracket at the flywheel hous-
Ing.

. Remove the bolts for the sump and [ift off the

sump,

. Remove the old gosket and clean the contact

surfacas of the cylinder block and sump.

. Place the sump and gasket in position and fit

the bolts. Tighten well the drain plug as well
a8 the plug for the oil temperature gouge.

Fig. 3. Removing ssesring 1od

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

Ruise the front axle member. tighten the front
bolts. Remove the auxilisry bolts, fit and tight-
en the rear bolts.

. Fit the nuts for the engine mountings as well as

the stearing rods.

Aemove the blocks from under tha wvehicle.
Take off the fifting tool. Fit the bolt (with wash-
er} for the timing gear casing.

. Top up with ol and insert the oll dipstick

Start the engine and check for leakage.



GROUP 21

ENGINE
DESCRIPTION

CYLINDER BLOCK

The cylinder block (llustration A) is made of spe-
cial cast iron and is cast in a single unit. The cy-
linder baores, which are surrounded by coaling
jackats, are machined directly in tha block. The ol
ways in the block are arranged so that the oll filter,
which Is of the full-flow type, is directly attached to
the right-hand side of the block. A reinforeing brack-
ot in mounted to the cylinder block and timing gear
casing for taking up vibrations, see Fig. 2-22

CYLINDER HEAD AND VALVES

The eylinder head is secured to the block by means
of balts: All the combustion chambers are machined
throughout and have seperate inlet and exhaust
ports, one for each valve

Tha valves, which are fitted suspanded in the cylin-
der head, are made of spacial sieel and are carried
in replaceable guides. The valve stems are chramed.
The valve collet is provided with three lands and
the valve with correspanding grooves, which hold
the valve but also make suitable rotation possible.
(Compare with Fig. 2:34) The valves are provided
with valve guide rubber seals, which are mounted
on the guides.

The cooling jeckets are designed so that the air
around the spark plugs |s also cooled. Water distri-
bution s by mesns of & pipe, the water baing di-
rected towards the warmest parts of the engine.
The difference in compreesaion between the engines
Is dun to their having ditferent cylindér head gasket
thicknesses and different cylinder heads.

CRANKSHAFT AND BEARINGS

The crankshaft is made of stesl and has grownd,
case-hardenod bearing journals. It is carried in five
main bearings, the rear flange bearing of which also
lunetions as & pilat bearing axially. There are drilied
oilways in the crankshaft for the lubricating oil,

The bearing shells, which are replaceable, consist
of o stee! backing with indim-plate lend-bronze
bearing maetal.

CAMSHAFT AND VALVET TAPPETS
The camahaft is made of spocial-alloy cast iron and
has case-hardened cams. It ls driven from the

crankshaft through a gear train which has a ratio
of 1:2. Camshaft xial location iz maintained by
maans of a bronze axial washer locoted at the front
and of the camahaft. Axial play is determined by o
spacer ring behind the camshaft gear, which has &
stael hub. The valve tappets are actunted directly
by the camshaft They are located in holes in the
black above the cemshaft and transfer movement
to the valves by means of push rods and rocker
arms. Thera 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 stesl
and pra provided with o precision-machined bush
which acts as a bearing for the gudgeon pin, The
big-end bearing shells are precision-manufactured
and ore roplocenble.

The pistons are made of light-alloy and have two
compregaion rings and one oil scraper ring. The
upper comprassion ring t8 chromed in ondor o re-
duce cylinder wear.

The gudgean pin has a floating fit in both the piston
and connecting rod. The axisl movement & gud-
geon ping is limited by cicclips in the gudgeen pin
hele

Fig. 232, Reinforcing Sracket, cylinder bleck—Ehwheal bouting
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POSTIVE CRANKCASE
VENTILATION

This arrangement prevents crankcase gases from
baing released into the atmosphere. They are in-
stead sucked into the engine through the intake
manifold and toke 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 intake ma-
nifold there (s a hose (4, Fig. 2:23). It is connected
1o the intoke manifold by means of a calibrated
nipple (3). (Thiz nipple should be cleaned every
40,000 k= 24,000 miles) Botween the oil trap,
which i connected to the crankcase, and the air
cleaner there s & hose (2) connected for the
fresh-air supply. At the cannection to the oil trap
there s o fame guard (5), which consints of o
miatal fiiter. The partial vacucm which arises in the
intake manifold when the engine is running. brings
about & partial vacuum in the rocker arm casing
and crankease through the hose (4). Fresh air is
supplied 1o the crankcase through the air cleaner
vis the hose (2),

As the frosh alr supply passes through the carbu-
relor air cleangr, impurities ase prevented from
gatting Into the engine. Where there is a high or
medium degree of partial vacuum In the crankcase
{intake manifold), which happens during idling and
whan cperating under o light load. the system func-
tions a8 described above. When the partial vacuum

Fig. 231 Paaitive crankease yeatibation

1 Clasar innect Hioas dee eranazare gaes
2. Hoae for frask air supply 5 Flame guard
3 Hippe

in the crankcase Is less than that in the air cleaner,
which oocurs at full lond sndjor with large flow
quartities, no fresh air is supplied. Instoad the
fiow In the connection between tho flame trap and
it cleaner reverses and the crankcase ganes go
both ways, partly through the hose (4} and partly
through the air cleaner and corburetor to the intake
manifold. In this way, the crankcase ventilation
system can deal with relatively large quantities of
crankcase gases without any escaping into the
atmoaphere.

REPAIR INSTRUCTIONS

DISASSEMBLING ENGINE

After the engine hos been lifted out of the vehicle,
disassembling is as Follows. (Instructions for the
Iindividin! parts are given under the separate head-
Ings concerned.)

1. Place the engine on stand 2520 with fixture 2521
(see Fig. 2-24), Check that the oil has been
drained off,

Femove the starter motor and reinforcing plate
on the lowar front edge of the fiywheel housing,
Ramove the fywheel houging together with the
gearbox and then remove the clutch and fiy-
whoel.

Remove the rear flango, taking care not to dam-
age the contact surfaces, thereafter the afterna-
tor, water pump and diatributos, the rocker cas-
Ing. rocker arms, the manifold, cylinder head
and oil fiter.

Remove the vahe tappets with tool 2424, see
Fig. 2-25.

=
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4, Remowve the timing gear casing and the timing
gears. Concerning tools, see under the hoad-
ing “Aeplacing the timing gears”. Remove the
camshaft.

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

8, Turn the engine upside down and remove the
grankshaft Replace the caps correctly in their
respective positions.

CLEANING

After disassombling, all the parts should be tho-
roughly cleaned. Parts made of steel or cast iron
can be washed in a degreasing tank with a caustic
soda solution. Light-alloy parts con. however ,be
deatroyed by caustic soda so that they should pre-
forably be cleaned with white spirit.

Pistons and baaring shells must never bo washed in



Fig. 224, Esgine on stasd

caustic soda. Ainse the parts with warm water and
blow them dry with compressed alr after washing.
Clean the oilways thoroughly, All sealing plugs
at the oilway openinga in the cylinder block must
be removed during the cleaning process.

ASSEMBLING ENGINE

Whaen assembling the engine; follow the instruc-
tiong for the parts concerned. Check the marking of
the bearings accosding to Fig. 2-26. The main bear-
ings ara 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 assombling. Always use
new goskets, split pins and lock washers.

Mo adhesive should be used on the gaskets.

Fig. 335 Removing valve tagpets

Fig. 228, Marking main snd big-end barings
1, Main bearing No:t 2. Bigeand basrieg No. |
3 Main besiing Mo 2

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 Volvo parts should be used, Fitting Is
faciitated by coating the rings with soap solution.
The rings are fitted on the pipes and then pressed
into their correct positiona before the attaching
bolts are tightened. The oil pump Aange should lie
fiush against the cylinder block before tightening.
The timing gear casing and rear sealing flange must
be nccurately centerad when fitting, See under the
headings “Replacing liming gear casing” and
“Fitting rear sealing flonge"

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

The reinforcing bracket on the flywheel housing is
fitred according to poi# under “Replacing sump
gasket” (page 2:7)

The cylinder head i fitted with the help of guide
pins 2435, The bolts must be tightened in a certain
sequence as shown in Fig. 2-28, in order to avoid
unnecessary stresses. Chack that the oll hole (Fig.
2.28) for lubricating the rocker arma is ciear. The
pliot bearing (5. Fig. 2-27) should be lubricated be-
fore fitting with heat-resistant ball bearing grease.
The bearing and protecting washer are held in posi-
tion by a circhp (6).

The most important bolts and nuts should be tight-
ened with o torque wrench, see “Tightening Tor-
ques” in "Specifications”, Re-tighten the cylmdar
haad bolts. See “Valve grinding and decarbonizing”,
Use a cylinder head gasket of the right thickness.
sen "Specifications”.

2:1



VALVE GRINDING

AND DECARBONIZING,

B20A,B20B

1. Drain off the coclant from the radiator and cy-

linder block. To do this remove the plug on
the right-hand side of the engine and discon-
nect the lower radiator hose,

Disassemble the theottle control, Disconnact

thie choke control.

Remave the air cleaner and carburator.

Disconnect the exhaust pipe at the exhaust

manifold and disconnect the hoses to the ra-

dintor as well as other connections to the cy-
lindar hoad.

5. Remova the rocker casing, rocker arm shaft
and push rods.

6. Remove the cylinder head bolts and disconnect
the water pipe as well o8 the attachement on
tha rear exhaust manifold. Locsan the alterma-
tor tensionar arm. Lift off the eylinder head.

. Clean the piston crown, combustion chambers,
inlet ports and exhoust ports very thoroughly.
Do not use emery cloth aince small grinding
particles cen get in botween the piston and
cylinder walls and consequently cause scoring

8 Rocondition the vahwe system as described

under the heading “Cylinder head and vahwes".

Fit the valves. Scraw the guide pins 2435 Into

the block, one in the front right-hand hole

and the other in the left-hand rear hole, see

Fig. 2-30, Install o new cylinder head gasket

with thae “TOP” upwards (wide edge). Install

new sealing rings for the water pump and
fit the cylinder head. Scrow out the guide ping
and fit the bolts In these holes as well. For
tightening saquence, see Fig. 2-28. Tightening
should be In three stages: 1 st stoge 40 Nm

(29 1b #); 2nd stage 80 Mm (58 Ib ft); 3rd stage:

after running the engine, see point 10. Fit the

other parts. Fill up with coolant according to
the instructions given under “Filling with coc-
lant whan the system has been amptied”

10. Adjust the valve clearance for B 20 A 0.45—
0.50 mm (0.018—0.020") and for B 20 B 0.55—
0,60 mm (0.022—0.024"). (Not final clearance.)
Run the engine for 10 minutes. Final-tightan
the eylinder head bolts to 90 Nm (85 Ib i)
with tool 2889, Final-adjust valve clearance
to valua given in *Specifications”.

e

&
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B20E,B20F
1. Drain off the coclant from the radiater and
cylindar biock by unscrewing the plug on the
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Fig. 230, ON bols In cylinder besd

right-hand side of the engine and, if necessary,
disconnect the lower radiator hose
Remove the positive lead from the battary.
Remove the hoses for the pressure sensor,
brake servo, crankcase ventilation and ignition
distributor. Place the upper hoses on left whoel
housing
4. Remove the electric cables from the. thraitle
walve, cold start valve, temperature Sensors
for coatant and from the injectors.
Femcve the ground cable from the inlet duct
and take out the cable harmess.
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14,
15,
16,

Fig. 298, Gulde pins for fiting e cylinger hasd

. Remove the eleciric cable from the tempera-

ture sensor for the coolant thermomater.
Remove the hose for the induction air.

. Remove the lock pin and bracket for the thrott-

fe cable.

. Pinch the hose from the fuel tank to the distri-

buting pipe and the return line from the press-
wre ragulator. Use pinchers 2901.

. Remove the hose from the distributing pipe.

HAemove the heating hose and the upper radia-
tor hose,

. Remove the alternator tension bar from the

cylindar head,

Unscrew the bolts for the inlet duct stay.
Aemove the inlet duct nuts.

Remove the clamp for the water pipe.

Remave the ignition lesds and spark plugs.
Aemeve the rocker arm cover, the rocker arm
shaft and the push rods.

- Remove the cylindor head bolts and [ift off the

head. Take off the cylinder head gasket, the
flange gasket and the rubber rings for the
witer pump.

. Clean the piston crown, combustion cham-

bers. infot ports and exhaust ports vary tho-
roughly. Do not use emery cloth since small
grinding particles can got in batween the piston
and cylinder walls and consequently cause

Fig. 231, Re-sighimaing cylinder hesd balts

scoring. Reconditicn the valve aystem as de-
woribed under the heading “Cylinder head
and valves”, Check that the ollway to the
rocker arm mechanism on the valve tappet
side in the meddle of the head is clean. In the
eylinder head oll goes up through the belt
hole, between the bolt and hollow partition.
through o diagonal oitway to the attaching bolt
for the rocker arm shaft and then up into the
shaft

Screw the guide pins 2435 into the block, one
in the front right-hand hole and the other in
the left-hand rear hote. see Fig. 2-30. Install
a new cylinder head gasket with the “TOP"
upwards (wide edge). Install & new injet duct
gasket and naw sealing rings for the water
pump. Fit the cylinder head. Scrow out the
guide pins and fit the belts in these holes as
well. For tightening sequences, see Fig, 2-28.
Tightening should be In throe stages: ist
atage 40 Nm (29 Ib R); 2nd stage 80 Nm (58
Ib ft): 3rd stage: after running the engine, see
paint 34

20, Fit push rode and rocker arm shaft, Adpust the

2
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26,

o

walves to 0,45—0.50 mm (0.018—0.0207). (Not
final clearance.)

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

. Fit the clamp for the water pipe.
. Fit and tighten the infet duct nuts and bolts.
. Fit the bolts for the inlet duct stay, Fit the

alternator tension bar and adjust the fan belt.
Connect the upper radiator hose and the
hose for the heating system.

. Connect the fuel hoses and remove the pin-

chers.

Fit the bracket and lock pin for the throttls
cable.

Fit the hose for the induction air.

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

Place the cable harness In position in the inlet
duct mounting.

- Fit the electric cobles for the throttie switch,

cold start valve, injectors and temperature
sensor for coolant.

. Connect the hose for the pressure sensor,

brake servo, crankcase ventilation and ignition
distributor. Re-fit the battery lead.

33, Fill with coolant and check function and for

leakage.

34, Aun the engine for 10 minutes. Final-tighten

the cylinder head bolts to B0 Nm (B5 |b f)
with tool 2898, Final-adjust valve clearance to
valuse given in “Specifications”.



Fig. 332, Valvs snst width A men (2.007]

CYLINDER HEAD AND VALVES
DISMANTLING

1

Remove the valve springe by first compressing
them with vabve pliers and removing the valve
collats, mftor which the pliers ore releasod,
Place the valves In order in a valve rack Re-
move the volve guide seats.

Measure the clearance batween the stem and
guide. With a new valv the clearance should
not exceed 015 mm (0.0067). Also check that
the vales are not excessively worn. See the
*Specifications” under the headings “Valve
system” and “Wear tolerances”.

CLEANING

Remove carbon and combustion deposits from the
walves, combustion chambers and porta by using
rotating brushes

SV0 2818

Fig. 333 Aeplacing vahve guides
AT o (OUNAT) {Fee B 20 EIF. V10 mime. 357

1. Mt ring
2. Rusber meal

GRINDING VALVES AND VALVES SEATS

(5]

@

Grind the valves in a machine after thay have
been cieaned. Fit new valves if the old cnes
are excessively worn

Grind the valve seats, Use an elactrically driven
grinder or & hand milling cutter A pllot spindie
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 fs 457
and the width of the sealing surface should be
apprex. 20 mm (0.067), see "A" Fig. 2-32. W
the sealing surface |s too wide ofter grinding,
it can be reduced by using a 707 grinding stone
from the inside and a 20° grinding stone from
the cutside,

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 VALVE GUIDES

1

2

Lo

Pross out the old guides with tool 2818,

Press in the new guides using drift 2819 which
glvea the correct dopth, see Fig. 2-23. For the
B 20 E/F engine a 0.4 mm (0:016") thick wa-
sher ia placed between the tool and cylinder
head.

Check that the guides are frea from burr and
that the valves move sasily in them,

ASSEMBLING

1

Chack that the parts arg in good condition and
clean, Test the springs to ensure that they main-



Fig: 245, Rephacing bush in rotker sm

tain the values given in the “Specifications”
2. Place the valves in position. Fit the valve guide
seal, valve spring, upper washer and collet

REPLACING ROCKER ARM BUSHES

AND GRINDING THE ROCKER ARMS

1. IF wear amounts to 0.1 mm (0.004"), replace the
rockar arm bush. Use tool 1867 for pressing
the bush out and in, see Fig. 2-35 Then ream
the bush to an accurate fit on the shaft using
o suitable reamer. The hole In the bush should
caincide with the hole in the rocker arm.

. If necessary-grind the pressure surfece against
the valve in a special machine.

M

INSTALLING CYLINDER HEAD
See under “Vatve grinding and decarbonizing”

ADIUSTING VALVE CLEARANCE

The valves clearance can be adjusted satisfactorily
with the engine stationary, irrespective of whether
or not 1t s cold or warm. The clearance is the some
for both the inlet and exhaust valve. When odjust-
Ing, use two feelsr gauges, one "Go" 0.40 mm
(0.016”) thick and the other "Mo-Go" 045 mm
(0.018") thick for the B 20 A, E and F {0.50 and 0.55
mm = 0.020—0.022" for the B 20 B). The clearance
|s adjusted so that the thinnast gauge can ba insert-
ed easlly while the thicker one must not enter.
When the piston in No. | cylinder s at top dead
centre (the compression stroke), adjust valves Mos.
1. 2. 3 and 5 (counted from the front), and with the
piston in No. 4 cylinder at top dead centro, vaives
Nes. 4, 6, 7 and B.

Fig. 330 Mraturiag ylisdes bore

CYLINDER BLOCK

MEASURING CYLINDER BORES

The cylinder bores are measured with a special dial
Indicator as shown in Fig, 2-36. Measuring should
be carriad out just balow the top edge. of the bore
ond only in the transverse direction of the engine.
A latter (s stamped on each cylinder bore indicating
the classification of the bore and piston [(only on
standard modals).

PISTONS, PISTON RINGS

AND GUDGEON PINS

Measuring pistons

The pistons are moasured with a micrometer ot
right angles ta the gudgeon pin hole 12 mm (0.47)
from the lower adge on the piston murked 7114
on the crown face.

Fit of pistons in cylinders

The fit of the pistons in their respective cylinders
i tested with the piston rings not fitted. The
clearance ot right angles to the gudgeon pin hole is

2:15



Fig. 237, Maasuring piston claarance

measured with o feeler gouge 1/2° wide and 0.04
mm (0.00167) (For B 20 E and B 20 F: 005 mm
[0.0020°]) thick attached to o spring balance. The
force apphed should be 10 N (2.2 Ib), This gives the
average value for piston clearance. When the
above-mentioned ferce is applied, the piston clea-
rance obtained is equal to the thickness of the
foeler gauge used. The test i carried out at sevaral
different depths. See Fig, 2-37. Standard bore cy-
linders have o letter stamped on which shows the
dimenpions, and the pistons concerned should be
marked with the same latter.

Piston ring fit

IN A NEW OR RE-BORED CYLINDER

1. Push down the giston rings one after another in
the cylinder bore. Use a reversed piston to

Fig. 23, Piaton risg clusrmecs b groove

ansure that the rings coma into the correct posi-
o

2. Measure tha ring gap with o feeler gauge, soe
Fig. 2-38. The gep should be 040—055 mm
(0.016—0.0227). If necossary, the gap can be
Increased with the help of a special file,

. Check the piston rings by rolling tham in theic
respactive grooves. Aleo measure the clearance
at o few points, See “Specifications” for me-
aBurements.

w

IN A WORN CYLINDER BORE

When checking the it in a womn cylinder bore, the
rings must be checked at the bottom dead centre
poaition where the diameter of the bore is smallest.

Gudgeon pins

The gudgeon pins are available in oversize 0,05 mm
{0.002") larger than the standard diamater 22.00 mm
{0.866"). If the gudgeon pin holo in the piston s
womn 80 much that an oversize |8 nocessary, the

Fig. 240, Replacing bush I conmscting rod



Fig. 241, Gudgesn pin M

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

The fit is correct whan the gudgeon pin can be
pushed through the hole by hand with light re-
B5tance

CONNECTING RODS

Replacing bushes

If the ald bush in a connecting rod i8 worn, press it
out by using drift 1867 and press in & new bush
with the same tool. see Fig. 2-40. Moke sure that
the lubricating holes index with the holes in the
connecting rod. Then ream the bush to the correct
fit. The gudgeon pin ahould shide through the hole
under light thumb pressure but without any notice-
abla lgosaness, see Fig. 2-41

Straightening

Before baing fitted, the connecting rod should be
checked for straightness, twist and any S-distor-
tion. Straighten If necessary, see Fig 2-42 Nuts
and bolts should be replaced with new ones when
reconditioning is being carried out.

Assembling and installing piston and
connecting rod

When assembiing make sure that the piston is fac-
ing correctly so that the slot on the piston crown

i, 240, Chacking eoanscting rod

points lorwards, see Fig, 2-43, There will be & 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
installed.

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

Use installation ring 2823, see Fig. 2-44, when fitt-
Ing the piston and a torgue wrench, see *Specifica-
tions™ for the correct tightening torgue.

Fig 343 Marking on pision ang block




Fig. 284, Fitting plston

Instafiaticn ring 2823

CRANKSHAFT

After the crankshaft has been cleaned, its journals
must be with & mi . o]
should be carried out at several points round the
circumierance ond along the longitudinal axis of
each joumnal, Out-of-roundness on the main bearing
Jjournal should not exceed 0.08 mm (0.002") and
007 mm (0.003") on the big-end bearing journals.
Taper should not exceed 0,08 mm (0.0027) cn 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, Sultable bearing shells are
availablo in 2 undersizes. The measurements con-
cerned are ta bo found In the *Specifications™.
Check that the crankshaft is straight to within 0.05
mm (0.002") by wsing o dial gauge. The crankahaft
is placed on two V-blocks and a dial gauge placed
against the centra bearing journal after which the
erankshaft |5 rototed. If necessary, stroighten the
crankshaft in 8 presa

Grinding crankshaft

Before the crankshaft s ground, a check should be
made to ensure that it is straight, this being done as
described previously. Grinding s carred out in a
spacial maching whareby the main bearing journals
and the big-end bearing journals are ground to
idantical Thesa

which are ghven in "Specifications”. must be care-
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Fig. 345, Baaring jounal

fully followed in order to ensure correct clesrance
with ready-machined bearing sholls,

On no account must the bearing shells be shaved
or the bearing caps filad

The fillats at the ends of the journal should have
o radws of 2.0—2.5 mm {0.080—0.100") on all jour-
nalg; sea Fig. 2-45. 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

Aftgr grinding has been completed. all the burr
should be carefully removed from the oifway open-
Ings and all the journals lapped with a fina grinding
pasta 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 eddition to standard sizes, bearings shells are
available in undersizes of 00107 and 0.020". The
rear main bearing shells are provided with flanges
and have a larger width ralative to their size, If the
crankshaft has been ground to the cormect measure-
ment, the right bearing clearance ks automatically
obtained when the bearing shell concerned s fitt-
ed. The bearing shells must not be shaved and the
caps must never be filed in order to cbtain cloger
bearing fit.



i, 345, Contaring fmir sealing flasge

The bolts should be tightened with a torque wronch,
see “Specifications™ for the tightening torgue,

INSTALLING REAR SEALING FLANGE

1. Make sure that the seal is in good conditicn and
that the flange s clean. The drain hole must not
be blocked by incorrect fittipg of the sump gos-
ket, The sealing ring must not be fitted In the
Hange.

. Fit on the sealing flange but do not tghten the
ba'ts.

3 Center the flange with sleave 2439, Fig, 2-46.
Tumn the sheeve round while tightening the bolts
and adjust the position of the flange if the aleeve
joms. Check that the flange comes flush against
the underside of the block.

. Fit a new felt ring and place in the washer and
circlip. Press the cirelip into position with the
centering sleove. Check that the circlip engages
in ita groove,

(o
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GRINDING FLYWHEEL

If the wear surface of the flywhee! Is uneven or
burnt, the surface can be ground in & saddla-mount-
ed grinding machine, Not more than 0.75 mm (0.03")
of the original thickness mist be ground off.

PILOT BEARING FOR INPUT SHAFT

The pilot bearing circlp ond protecting washer are.
removed, the pllot bearing pulled out with tool 4090
and checked after hoving been washed in white
spirit, I the bearing |2 worn, it should be replaced

Fig. 247, Timing gear ansing
1. Drain betes. 2. Bealing ring

with & new one. Before fitting, pack the bearing
with heat-reaistant ball bearing gresse. The be-
arings are fitted with drift 1428, after which the pro-
tecting washer and circlip are fitted,

REPLACING OIL SEAL IN TIMING

GEAR CASING

1. Release the fan belt Loosen tha attachment of

the stabllizer at the frame.

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

. FRemave the circlip for the washer which retains
the falt ring. Remove the washer and felt ring.
Chack that the casing is correctly fitted by in-
serting a 0.10 mm (0.004") fecler gouge in the
gap betwoon the casing and hub on the erank-
shaft-and maving it afl round. If the fesler geuge
jams at any point, the casing should be centor-
od, see under “Roplacing timing gear casing”.

. Fit a new falt ring. Place the washer in position
and fit the cirglip, Check that the circlip fita
properfy in position.

. Fit the remaining parts and tension the fan belt.

"

-
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REPLACING 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 crankshalt belt pulley
and remeve the pulley.
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Fig. 40 Conbariag timing gear asing

. Remove the timing gear casing. Skacken &

couple of extra bolts for the sump and be care-
ful not to damage the gasket. Remove the cir-
clip, washar and felt ring from the casing.

Maoke sure that the gaskets are in good condi-
tion and that the drain hole is open and clean
inside the timing gear casing which i to be
fitted, seo Fig. 2-47.

. Place the casing in position and fit the bolts

without tightening them.

Center the casing with sleeve 2433, ses Fig.
2.47. Turn the sleeve while tightening and adjust
the position of the casing so that the sleove is

Fig. 349, Removieg bub o6 crmkshatt

Fig. 280, Mempving camaha® gear

not jammed, Check after final tightening of the
casing that the sleeve can be easily rotated
without jamming.

Fit a new felt ring washer and circlip. Push them
into position with the centering sleeve 2438
Chack that the circlip hag engaged in its groove

. Fit the other parts and tonsion the fan belt. See

“Spocifications™ fdkthe tightening torque. Fix
the stabilizer attachments lirmly to the frame.

REPLACING TIMING GEARS

1. Drain off the coclant and remove the cover plate

(Y
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and radiator.

. Carry out operations 1—3 in previous section.

Remove the hub from the crankahaft with puller
2440, See Fig. 2—49.

Before applying the tool, s large nut must be
screwed backwards so that the cone k= 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
scrawing in the center bolt

. Remove the camshaft nut and pull off the gear

by uging puller 2250, zea Fig. 2-50.

. Pull off the crankshoft gear by using puller

2405, Fig: 2-51. Screw out the ol nozzle, blow it
clean and then re-fit it as shown in Fig, 2-54
The gears are lubricated by oil fed threugh this
nozzle.

Fit the crankshaft gear by using tool 2407 and
the camshaft gear by using 2408, see Figs. 2.52
and 2-53. Fit the hub on the crankshaft. Do not
push the camshaft backwards so that the seal
washer on the rear end loosens
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Check that genrs are in the corect position
rolative to each other, as shown in Fig '2.54.
Tool 2407 has a socket intended for turning the
erankshaft.

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

Center and fit the timfg gear casing as well
@3 the other parts according to operations #—8
In the previous section.

POSITIVE CRANKCASE
VENTILATION

OVERHAUL

At intorvals of 40000 km (24 000 miles) unscrew
and clean the nipple (3, Fig. 2-23) and flame guard
{B). Check the hoses at the same time. Replace any
that are in & poor condition

For U.S.A. vehicles, the nipples are cleaned during
the 20 000 km (12 000 miles) servicing

Fig. 3432, Finiing craskshalt geas

Fig. 253, Fitling comabah gea

Fig 344, Markieg on timing gears
0O nemle 7 Markisge

Fig. 255 Measuring footh flask clesrance




GROUP 22

LUBRICATING SYSTEM -
DESCRIPTION

The engine has a force-leed lubricating system, sea
Fig. 2-56. Pressure iv provided by a gear pump
driven from the camshaft and fitted under the
crankshalt in the sump, The gear pump forces the
oil pant the relief valve. which Is also fitted on the

Fig. 286, Lubrigaing vystem
100 e

2. Sump

2 Norsie

4 il Hier

OIL PUMP, RELIEF VALVE

The oil pump, see Fig. 2-57, is of the gear type and
I driven through a gear train from the camshaft.
The delivery pipe from the pump to the cylindaer
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 pips there are sealing rings made of special
rubbor, The relief valve | fitted directly on the
pump and consists of o spring-loaded ball. The ball
has & cylindrical guide with a stop at the end poal-
tion and, therefore, operates flexibly. Even at idling
speed thers is a cartain amount of overflow, ao that
the oil pressure |s then ralatively low.

izl

pumgp, through the oll filter and then through oil-
ways out to the various:lubricating points, All the
il supplied 1o the lubricating points. therefore, first
papsen through the ol filter.

OIL FILTER

The oil filter (sae Fig. 2-58), which s manufactured
8- ‘single unit complete with element. is of the
full-How type and |s screwed directly onto the cylin-
dor block The ol which is fed out to the various
lubricating points in the engine first passes through
the oil filter elemant which is made of special pa-
par. In the oil filter there is o by-pass valve which
allows the oil to by-pass the element if resistance
to flow ahould become excessive. When replacing
tha filter, the old one |s discarded completely and
o new one fitted
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Fig. 357, Ol pump
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OIL COOLER

The B 20 E (for the EEC. market also B 20 F) is
fitted with an ol eooler.

The oll cooler (Fig. 2-59) is fitted between the ol
filter and the cylinder block snd consists of an
inner section for the ol which I8 surrcunded by
a cooling packet. The engine coolant is led through
the cooling jacket On ita way to the ol filter, the
oil posses through the cooler and some of the
heat in the oil is conducted away by the coolant
The coclant cannot take the shostest path from
the inlet (1) to the outiot (3), but is forced by rubber
seals (4] to take & zig-zag course ond round the
ooober, an indicated in Fig. 2-50 by the blue arrows.
The discs (2) are cocled by the coolant and are
divided by & plate into two compartments, which
are linked ot the disc periphery. OIl enters tho
first compartment, nearest the engine block (see
red arrows), and s forced the length of the discs
{2) inta the other compartment and then nlong its
discs, and theveafter into the ol filter.

1, Coslar indet
2 Discs
1 Cosking utlet

2:23



REPAIR INSTRUCTIONS

Fig. 280, Removing o1 fihes
| Cashet feided) 2 Fittes

REPLACING OIL FILTER

Together with the element and relief valve, the ol

filter {seo Fig. 2-58) is scrowed as a complate unit

on to a nipple fitted in the cylinder block.

The filter should bo repleced every 10 000 km (8 000

miles), when the old filter is discarded. With a new

or reconditicned engine, the filter should also be
changed the firat time after 5000 km (3000 miles)

1. Remova the old filter with the help of chain
tongs, see Fig. 2-60.

. Coat the rubber gasket (1, Fig. 2-61) of the now
filter with oil and make sure that the contact
surface for the ofl filter s free from dirt. By
smearing it with oil, the gasket slides into better
contact with the sealing surfsce. Screw on the
(¥iter by hand until it just touches the cylinder
block.

3. Screw on the oil filter n further half turn by
haned. Chain tongs must not be used when fitting.
Start the engine and check that there is no loa-
kage at the joint. Fill up with ofl If necessary.

M

E
Fig. 245, Gl Niter snady for fining

REPLACING OIL COOLER

Drain off the engine coolant by ramoving the
plug In the il coaler,

Discannect the coolant connection on the ofl
cooler, Remove the of
Unacraw the nut on the nipple for the ol cooler,
and pull off the coolar.

Fit the oil cooler with 8 new rubber ring to the
connaction againat the engine block. The O-ring
against the cylinder block should be replaced.
The new O-ring should be Inserted into the
groove on the oll cooloer before re-fitting, Coat
the groove with o thin layer of adhesive for ex-
ample, Pliobond 20, which is resistant to ofl up
to tempuratures of 140°C (280°F). With the
nut tigtened to a torque of 10 Nm (7 i f), check
that the cooler is In good contact with the cy-
lindar block oll round. Tha nut is finalty tighten-
ad to & torgue of 30—35 Nm (23—25 Ib f).

Fit the ofl filler and connect the coolant pipe

Fill up with coclant and, If necessary, also with
anging oil

7. Start the engine and check for leakage.

If tha nipple for the cooler has been replaced, the
new ane should be tightened to a torque of 45—55
Nm {340 1b 1)

Pt
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OIL PUMP AND RELIEF VALVE

Aftor the pump has been disassembled and ciean-
wd, check that all the parts are in good condition
Teat the relief valve spring (2. Fig. 2-82), see "Spe-
cifications” for the values concerned.

Check that the tooth Hank clearance is 0.15—035
mm (0.008—0.014"). sen Fig. 2-64.

Measure the end floar, 0.02—010 mm (0.0008—
0.00407), with  feeler gauge and a new cover oF
the old one if nat noticeably warn. If the bushes o
shaft are worn, replace them with new ones. MNote
that the driving shaft with gear is replaced as a
aingle unit. The new bushes should be reamed after
prossing in with a reamer provided with a pilot
guide;

The sealing rings at the ands of the delivery pipe
ore made of special rubber and are manufactured
to very close tolerances, see Fig. 2-65. Use only



Fig. 242 0Nl pump
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genuine Volvo parts; The dalivery pipe must be
clamped In its correct position first in the oll pump
and then the oil pump and pipe together clemped
ogainst tha block. The pump connecting flange
shoutd lie flush against the block before being
tightened, Before baing fitted, the rubber rings on
the pipe can be coated with soapy watar since this
enables the pipe to take up ity position more eauily.
Tap lightly on the pipe with a soft mallet if neces-
sary,

Fig. 240, Distribetor drive position
Far B 0 A Amappmos. 35°
For B30 B, 020 E snd B 20 Fi Amapgens. 5°

Fip. 364 Maassring tooin Mank clesrance

OILWAYS

Before being finted, oll the oftways munt ba clesned
wirry thorcughly to avoild damage to the bearings,
bearing journals and other components

To clean the cylinder block ollweys, remave the
sealing plugs. After cleaning and drying with com-
pressed air, it new plugs.

INSTALLING OIL PUMP

When MNo. 1 cylinder is at top dead center, install
the ol pump drive and distributor. The small part
at the groove | tuned obliquely. upwards-back-
wards-and the groove set at an angle of 35° or 57
to the longitudinal axis of the engine, see Fig, 2-63
(A}, Make sure that the shaft goes down into it
groove in the pump shaft.

NOTE, When the timing gear marks are opposite
ench other, then the piston for Mo. 4 eylinder is in
the top dead center poaition, firing poaition.)




GROUP 23

FUEL SYSTEM

CARBURETOR ENGINES
DESCRIPTION

The B 20 A engine s fitted with a horizontal carbu
retor of type Stromberg 178 CD-2 SE, see Fig.
2-66.

The B 20 B engine is fitted with two horizontal car
buretors of type SU-HIF 6, ses Fig. 2-67

The B 20 B engine in & car with right-hand drive
in fitted with two horizontsl carburetors of type
Stromberg 175 CD-2 SE. see Fig. 2-68
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ZENITH-STROMBERG

CARBURETOR

The carburetor for the B 20 A angine is shown in
Figs. 2-68 ond 2-70. It has boon designed with a
view 1o obtaining cleaner exhaust gases by means
of a gas evaporative control system.

It m provided with o fixed jet. pressed nto the cor-
buretor housing, the fuel fiow onfice arsa of which
in varied by means of a movable tapered needie
The position of the needie is determined by the
carburetor housing vacuum operating an air valve
in which the noedle is fitted in a spring-loaded sus-
pension, The spring force always prosses the need-
e againsi the same side of the jet and this ensures
an stcorataly controfled fuel fiow through the jet
The carburetor condists of three main parts of
light-alloy, the middle part of which compriaes the
carburetor housing, The lower section |s made up
of & flostchamber, which encloses the jet and the
float. The uppar noction consists of a suction cham-
ber cover, which forms o suction chamber together
with & diaphragm fixed in the air valve. The suction

2:28
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chamibber regulates the air valve It and theraby the
location of the nesdie in the pet.

By means of channels in the valve, the suction
chamber |8 linked to the space between the carbu-
rotor throttle and valve,

The carburetor in fitted with & cold start device (8,
Fig. 2-68) in order to provide the sngine with exira
fuel for cold atarting.

The carburetor i fitted with 8 temperature com-
pensatar (8, Fig. 2.70). Thin in constructed as an air
valve rogulated by the L it
maintasing the feel-air mixture constant irrespective
ol the fuel temperatura.

The throttie spindle ia provided with seals to reduce
waar on the spindles and busheu und also 1o elim-
nate air loakoge.

On B 20 B engines with twin Stromberg carburet-
ors, these differ structurally from the carburetor
for the B20A engine as follows: (see Figa. 2-71,
2-72, 2-73 and 2-74}
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Tha vacuum connection for the ignition distributor
I8 located on the front corburetor (see 2, Fig, 2-72)
and iz connected to the side of the throttle which is
againgt the manifold. This gives the distributor a
so-called "negative vacuum setting” as distinct from
the B 20 A distributor, the vacuum setling of which
is positive, that is, the connection opens out be-
tween the carburator throttle and alr valve.

Both carburetors ara fitted with o cold start device,
see Fige. 2-71 and 2-73.

Tha hot start vatve (12, Fig. 2-68) is described on
page 2:38.

Float system

Fuel flows Into the flcatchambar via the flot valve
{4, Fig. 2-75), Tha float (1), which is made up of twin
wxpandod rubber floats, s carried on a bridge in
the lower part of the carburetor housing. As the
fual lovel rises, the fioat lifts and, by means of the
Moat arm (2) and tag, closes tho needle on its seat-
ing when the correct level has been attained

The fuel goes through hobes in the floatchamber
plug and then to the inside of the jet, where the le-
vel |s the same a8 In the fioatchamber. Sealing be-
tween the floatchamber plug and chambar ks provi-
ded by an D-ring.

2:30
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Cold start device and fast idle

To facilitate starting during cold wenther, the carbu-
rotor is provided with o cold start device (Figs. 2-76
and 2-T7).

The cold atart device consists of o choke lever (3,
Figg. 2-78) which s provided with four calibrated hol-
s and an elongated opening as well as & channaled
disc (4) mounted on a spindle which i oporated by
the choke control, On the same spindle, cutside the
housing (5), there is o cam disc {8, Fig, 2:69) with
connoction for the choke control pull wire. When
the cold start device is engaged, the valve disc
twns and this links up the channel (1, Fig. 276}
fram the floatchamber via one or several of the ca-
librated heles to the channel on the ather side of
the vaive digc and further through the drilling in
the channal (2); which terminates in the venturi
batween the vacuum plenger and choke flap. By
means of this link-up the engine receives extra
fuel {richer mixture) to facilitate cold starting. At
the samo time, a litthe extra air is obtained by
means of the choke device. When the choke con-
trol ja pushed in, the valve disc tums and closes
the inlet to the chennel. At the same tima as the
cam dise 18 operated, the throtte flap opening is all-
8o influenced in such a way that turning the cam
disc epena the throttle through the fast idle stop
screw (11, Fig. 2-68) and the fever, before any of
the calibrated holes open the connection to the
fued drilling, With this arrangemant, the idling apeed
can, if necessary, be raised by the driver of the
wvehicte during the warming-up paricd of the engine.
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Idling

When the engine is idling. the vacuum in the carbu-
retor suction chomber is low and the column bet-
waen the air valve and tha bridge will be amall
{see Fig. 2-78) At thin stage. the thicker section of
the metering needle is in the jet and thus only a
small quantity of fuel, correspanding to idling ra-
quirements, is sucked inta the engine. The tem-
parature compensator (Fig, 2-77) is regulated by a
bi-metal spring (3) which influences & valve (2).

‘When the air valve (10, Fig. 2-77) lifts, the damper
plunger (7) Iz forced against its seat and o/l is pre-
vanted from flawing past the lower side of the dam-
per plunger from the upper side, and this retards
the movament of the valve (10). A mare powerful
vacuum 5 temporarily obtsined above the jet so
that the fuel-air mixture becomes for the mament
richar,

The downward stroke of the air valve is assisted by
the speing (6). The rod in the valve should be filled
o within a 1 /4" from the upper edge

‘Whan the engine is warm and the n
the carburetor rises, the valve opens and air is
supplied to the carburetor venturl to compensate
for the increase in the fuel flow, which is cbtained
due to the alteration in the fusl's viscosity, see Fig.
2-78. Fine adjustment of the angine idling speed can
e carred out with the idie timming acrow (1. Fig.
277

Normal running

Whan the throttle flap opens, approximately the
same vacuum s obtained in the suction chamber as
|n the engine intake manifold. Due to the pressure
difference betwean the underside of the air valve,
where thera = preasure in the carburelor inlet
port. and the upper side of the valve, where there
i vaguum, the valve lifts from the bridge. This also
lifts the tapered maetering nesdia (15, Fig. 277),
which is attached to tha valve, out of the et The
wifactive choke ares widens and incresses the fuel
fiow. Sea Fig. 279,

Since the vacuum in the engine induction manifold
is dependent upon the engine speed and load, the
comect fusl flow s obtained under all opevating
conditions.

Because of the variable choks ares between the
bridge and the valve, the air velocity and prossura
drop across the jet orifice will always remain ap-
proximately constant, thus ensuring good fuel
atomization st oll speeds.

Acceleration

To provide at any point in the throttie range & tem-
porary richer mixture at the moment the throttle i
suddenly opened, acceleration, a hydraulic damper
& incorporated in the valve rod, The hydraulic dam-
per consists of o plunger mounted on & rod. The
plunger operates n oil. When the thratile is sud-
donly opened, the vacuum in the suction chamber
incresses rapidly.

3

with oil which (s approved as "Automatic Tranamis-
wion Fluid, Type A"

SU CARBURETOR — HIF TYPE

Twa Slb-carburetors of the above type are used
for the twin-carburetor engine, The design can be
seen from Figs. 2-80, 2-81, 2-82 and 2-B3.

The carburetors are constructed for the exhaust
emisalon control system. They sre fitted with a
temperature-controlied fuel jet, metering needle,
wpring suspension, hot start valve ond, for the
Canadian markat, overrev valve in throttle.

The carburetor consists of & carburetor housing
(12, Fig. 2-84), the lower port of which is desigred
as a fiostchamber and a upper part which is call-
ot @ suction chamber (1). A movable spring-loaded
air vaive (8) is located in the suction chamber. |t
i the lower section of the valve which regulates
the volume of air admitted The suction chamber s
connected by channels to the space between the
carburetor throttle and vahe.

Located in the carburetor housing Is an adjustable
fuel jot (10, in which & movable tapered needie (7)
warses the through-flow volume of fuel. The needle
is mounted in the oir valve and in a spring-loaded
suspension {5). This spring load always forces the
needle against the same side of the st and resulis
In an sccurntely regulated through-flow of fuel.
Tha fual jet is manually adjusted by means of the
adjusting screw (14) and sutomatically by the bi-
metal spring (18).

The adjusting screw in covered with a plastic plug
after having been adjusted at the factory.

The bi-metal spring is located in the floatchamber
fugl where it i actuated by the temperature of the
fuel. When the lemperature incroases. the viecosity
of the fusl changes and a larger volume can pass
through the jet. Thia is compensated for by the bi-
matal spring, which bends with change in tompera-
ture and alters the location of the jet.
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This automatic regulation of the jet means that the
carburator |5 stable from o temperature point of
view. The fuel-air mixture relationship does not
change with alteration in the temperature of the
carburetor.

The carburetor is fitted with a het start valve (12,
Figs. 2-87 and 2-88), the purpose of which is to re-
gulate the cutiet for a channel from the floatcham-
ber.

When the weaather is warm and the ongine hot, a
considerable amount of fuel fumes form especkally
In the flochamber. When the throttle flap is at
idle, the valve is sctuated so that the fuel fumaes are
led out into the atmosphere (Fig. 2-88) via rubber
hoses (Fig. 2-80) (or to a venting filter see page
2-37). When throttling takes place (Fig. 2-89), the
valve shuts off the cutlet to the atmosphere and
opens a channel for the air cleaner. The fuel fumes
are lod to the cleaner under suction with the air
current and take port In the combustion

By evacuating the fuel fumes to the stmosphere
when the throttle flap is at idle, hot start difficul-
ties are avoided.

The throttle spindle is provided with seals (Fig.
2-128) in order to reduce the wear on the spindle
and bushes as well as eliminate air leokage.

On wehicles for the Canadian market an overrev
valve (4, Fig. 2-82) is located in the carburetor
throttle, This valve opens when the throttle is clos-
ed during engine braking. A suitable quantity of

=l
in dling pasition
1. Charmal 1o air clasner

Fig. 2490 Hoses Instatied from het atert valves {dews net apply
14 webicles wih gaa svsporative comtrol]
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2.3 Hosss from kot stan vabve
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fuel-air mixture passes through the valve and this
reduces considerably the volume of noxious ox-
haust gases (see Fig. 2-91).

The cold start device (5, Fig. 2-82) is connected ma-
nually. Turning the cold stan device spindle opons
a channel between the floatchamber and venturi.

2:35
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Extra fuel for the venterl is obtained through this
channal (seo Fig. 2-03),

A domping device (3, Fig, 2:84) is located n the
spindle of the valve in order to produce o tempars-
rity richer fuel-air mixture with acceleration.

The vacuum connection (1, Fig. 2-81) for the distri-
butor is locsted on the rear carburetor and con-
nects with the side of the primary throttie facing the
manifold. This gives the distributor so-calied ne-
gative vacuum setting.

On vehicles fitted with o gas evaporative control
wystem there |8 8 vacuum connection (B, Fig. 2-80)
on the front carburetor. It connects to the space
batween the carburetor throttle and alr valve.

Float system

Fuel flows Into the floatchamber through the float
valva (4, Fig. 2-02). The ficot (B) Is journalied on &
fioat spindle (7). When the fual level rises, the fioat
lifts and ot the proper fual level the float valve is
shut off by the float tab.

Cold start device and fast idle

During cold atarting, tha fuel-air mixture is given
oxtra fuel through the cold start device. This de-
wiee consists of a vaive housing (14, Fig. 2-83) part-
ly located i a space in the lower secticn of the
earburetor housing and is provided with seals (8 and
15). A pivolable spindle (18) is located in the center
of the valve housing. When the spindle 8 turned to
cold start poaition, fuel is drawn from the botiom
of the floatchamber through the channel (2) to the
space round the valve housing. From there it is
taken through a hole in the valve housing, a chan-
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nal in tha center of the spindle and a chonnel in
the carburetor housing to the carburetor vanturl ot
the bridge. The linkage betwean the hale in the
walve housing and the chonnel in the center of the
spindle 1s made up of a hole and a V-slot. When
the spindla turne, the through-flow area is alterod
gradually in the V-slot, and at full turn, the fuel
goes directly through the hole, see Fig. 2-83. In this
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way the quantity of additional fuel is regulated. A
channel (4) between the floatchamber space above
the fuel level and the channel (2) for the fuel give
the cold start fuel o litthe extra supply of air,

The fast idle cam (6] follows the pivolal maove-
mant of the spindle and actustes the position of
the throttle. Tho fast idie cam opens the throttle
alightly bafore the slot in the spindle reaches the
hole in the valve housing. With this arrangement,
the driver can raise the idiing speed while the
angine s warming up.

Idiing

When the engine is idling, the vacuum in the car-
Buretor suction chamber (s low and the column
between the air valve and bridge s namow (Fig. 2-
BE). The matering needle is then positioned in the
thicker section of the jet and only a small amount
of fuel, to idling in
drown into the engine. The amount of air is deter-
mined by the size of the column betwean the valve
and bridge

Running

When the theottle Is opened. the suction chamber
obtains about the same vacuum as in the engine
Intake manifold. Owing to the pressure difference
between the bottem side of the air valve, where
there is pressure at the inlet port of the carburetor,
and the top side of the vahwe, where there is va-
cuum, the valva lifts from the bridge and also
causes the tapered needle (7, Fig, 2-B4) secured
ot the valve to lift from the jet. The effective choke
area widens and increnses the fuel flow. Since
the wvacuum in the engine induction manifold is
depondont upon the engine speed and foad, cor-
rect fuel flow s obtained for all operating condi-
tions. Because of the variable choke area between
the bridge and the valve, the air velocity and pres-
sure drop across the jot will abways remain ap-
proximately constant, thus ensuring good fuel
atomization at all speeds.

Acceleration

To provide ot any point in the throttle range o tem-
porarily richer mixture at the momaent the throttle
Is suddenly opened, acceleration, & hydraulic dam-
per ks incorporated in the valve rod. The hydraulic
domper consists of o damper plunger (3, Fig. 2-84)
mounted on a rod. The plunger operates in oil.
‘When the throttle is suddenly oponed, the vocuwm
In the suction chamber increases rapidly.

‘When the air valve (8) lifts, the damper plunger is

forced ngainat ite seat and oil i prevented from
fowing past the lower side of the damper phmger
from the upper side. and thiz retards the move-
ment of the valve (8). A mere powerful vacuum is
temporarily cbtained above the jot so thot the fuel-
air mixture becomes for the moment richer,
The downward stroke of the air valve is assinted by
the spring. The rod in the valve should be filled
within 1/4" from the uppar edge with oil which is
a8 ic T Fluid, Type

A,

Fig. 284, Gas svapevativs conirol aystem with control

rod () ot e
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GAS EVAPORATIVE CONTROL
SYSTEM

Vehicles for the Canadian market are fitted with a
gas evaporite control system which prevents fuel
fumea from being released out inta the atmosphare.
Ite function is outlined in Fig. 2-84 and Fig. 2-05.
Fuel fumes formed In the fuel tank, especially dur-
ing warm weather, are led to the expansion tank (2}
and from thers to the venting filter (3} where the
fumas are absorbed by active carbon. On the 140
madel, the expanaion tank s located in the luggage
compartmant. see Fig. 2-98. {On the 145, it Is ploced
on the right-hand side in the cargo space.) The vent-
ing filtar (Fig. 2-06) is located in the engine com-
partmant on the right-hand side, see Fig, 2-80.

Fual fumes from the floatchamber (10, Fig. 2-94) are
led vin the valve (B) to the venting filter when the
angine has been switched off or during idling.
Thrattling shuts off the connection between the
venting filter and the floatchamber so thot the
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Fig. 245, Gas svapirative cootrol system with
control rod st rensing

fumes travel vin the valve to the air cleaner, (Fig.
2.95).

The air valve (Fig. 2-87) controls the connection
betwesn tha venting filter and the carburetor ven-
turi. The space above the diaphragm (1) is connact-
ed by a line to the carburetor venturi on the side of
the throttla Facing the induction manifold, see Fig
2.4,

The vacuum in the induction manifold depends on
the engine load and speed.

At high vacuum, the vacdum vaive is hept closed
(Fig. 2-84), When the vacuum drops the valve
opens and alr is drawn through the cannister and
vacuum vakve to the carburetor venturi. Fual fumes
stored in the wenting filter follow the air into the
engine and ke part in the combustion (Fig. 2-95).
The valve (6), which is known as the hot start valve,
8 to bo found on all vehicles with twin carburators.
The difference batween a valve used on a vehicle
with or without @ gas evaporative system is that in
the latter casa there is no hose connected to the
outlet and the fumes are led directly out into the
atmosphors when the engine is switched off or
idiing.

HOT START VALVE

For the SU-carburetor, the hot start valve s de-
seribed together with the carburetor.

The function of the hot start valve on the Strom-
berg carburetor ks as follows:

During warm weather and whan the engine is hot
a great deal of fuel fumes develop in the float-
chamber. These are vented through a channel to
the air cleaner and result in the engine obtaining a
somawhat “richer” fusl mixture. This makes it
difficult to start the engine. To counteract this on
B 20 B, the hot start vaive is fitted to the connec-
tion between the floatchamber and air cleaner by
means of hoses.
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When the throttie is at idling position, the lever (1.
Fig. 2-101) presses against the valve control (2).
The pistan (14) is theraby (ifted to its upper position
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by the control red {16). The connection between the
floatchambar and alr cleaner is: closed and fuel
fumes are lad directly out into the astmosphere
through the outlet (12)

When the accelerator pedal is depressed (see Fig.
2-101), the lever (1) releases the vahve cantrol (2)
and the piston (14) is pressed by the spring (15)
against its lower position. The outlet (12) is shut
off. the fuel fumes are lod into the air cleaner and,
when the engine staris running. then through the
carburator and into the engine combustion cham-
bors

IF it is o function properly, it I8 important that the
hot start valve is accurately adjusted ao that it has
proper contact with the carburetor lever.

B Het aiant vakn
Lochrut 3, Attaching vt
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EXHAUST GAS RECIRCULATION
(EGR)

Vehicles for the Canadian market and with a B 20
B-angine are equipped with exhaust gas recircula-
tion. This makes for cleaner exhaust gases when
driving on half throttle.

The system congists of o recirculation line (2,

Fig. 202, ot siarl vales, benciion. drivisg
Ranith-Birsmbary carburstor)
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Fig. 2-104) botween the exhaust manifold and the
intake manifold, and a vacuum-operated EGR valve
(3) connected to the return channel, The syatem is
operated by the control line (1) between the EGR
walve and the carburetor venturl

Exhaust gas recirculation takes place when the
throttie Hap is between the closed (idie) and the
half-open position (full throttle).

When the throttle flap Is closed, Fig. 2-108a, the
opaning for the control line on the EGR valve is
in front of the alr shutter. The pressure in the con-
trol ling and also in the EGR valve vacuum cham-
ber is then equal to atmospheric pressure. Since
the pressure in the EGR valve reference chamber
ta alwnys equal to atmospheric pressure, the same
pressure exists on both sides of the disphragm and
this koeps the valve in 8 closed position under the
force of the spring. In other words, there is no
oxhaust gas recirculation,

Whan the thrattle flap is partly open, Fig. 2-106 b,
the opening for the control line “moves” behind the
air shutter. Behind the throttio flap there is partiol
vacuum which s transmitted to the vacuwm chamb-
or of the EGR valve. The atmospharic pressure
in the EGR vahlwe reference chamber now presses
the disphragm backwards so that the valve opens.
Exhoust gas recirculation now takes place to the
intake manifold and back into the cylinders

With & fully open throttle flap, Fig. 2-106 ¢, there is
atmospheric pressure in the intake manifold and

Fig. 2904 EGR wabve, fitted
8 EGA line 4 Howe for ek
2. KGR ling to sebsust mandoia 5 Nigple [T-aippis)
1 EOR vabve

Fig. 2M5. EGA valve
1 Waoium chamber 4 Fefarance chamier
2 Fetum wpring & Paton
2 Eeapbrage

this |s tranamitted to the vacuum chamber of the
control valve, The prossure on both sides of the
diaphragm is now equal so that the valve is closed
by the spring. Exhoust gas recirculation has now
stopped.
When adjusting the carburetars, it is particularly
that the sy g is done 4
in erder to ensure the function of the exhaust gas
recirculation.
The EGR system should be cleaned at certain
intervals, see “Repair Instructions”

Fig. 2108 EGR vabve, peireiple fumctien



Fig. 2007, Ale chaasr B30 A

AIR CLEANER

The air cleaner functions both as a cleaner for the
intake air and as an Intake silencer.

The air cleaner {Fig. 2-107) on the B 20 A unit s re-
placed complate. Change It every 40 000 km (24 000
miles) or earlior if driving conditions require it

The air cleaner (Fig. 2-108) on the B 20 B engine
has o replaceable paper insert. Note that the insert
for the SU-cerburetors and the Stromberg carbu-
rators differ from one ancther and must not be
confused.

The angine is fitted with o constant alr temperature
wnit for the air cleaner, see Fig. 2-108,

The constant air temperature wnit consists of a flap
housing (5), 8 hose (8) for cold air and heat-resi-
atant hose (7) for warm air as well &8 & heater plate
{8). which is secured to the exhaust pipe. The ther-
maostat (2] fitted in the flap housing Is inserted in
the air cleaner housing and regulates the flap (4) by

AVLRARRAAARY
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Fig. 2108 Akr cleaner B2 B
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cover botinn section
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means of the flap control (3), The warm air token
ot the exhsust pipe and the cold air taken at the
front of the vehicle are regulated by the flap, mixed.
The temperature of the mixture then influences the
thermostat. In this way, the air supplied to the cor-
buretors |s maintained at a constsnt temperature
of approximately 90°F

This device eliminates the formation of ice in the
carburetor. It also ensures that the driving pro-
perties of the vehicle are Independant of the tam-
parature of the osutside air.

e
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FUEL PUMP

The fuel pump is of the diaphragm type and is dri-
ven by a com on the camshaft. When the rocker
arm In the pump is pressed upwards by the cam,
the disphragm is pulled downwards and fuel is
drawn up to the pump. When the rocker arm re-
turns, the diaphragm b pressed upwards by a
spring (5. Fig. 2-111) and fuel is fed to the float-

chamber in the carburetor, When the level in the
floatchamber is sufficiently high, the float valve
closes and the pressure in the delivery line rises
until the pressure on the upper side of the pump-
ing action cesses. The red arrows show the direc-
tion taken by the fual,

Two alternative fuel pumps are used. One (Fig. 2-
110) is of S.EV. make and the other (Fig. 2-111} i
produced by Plerburg,

For both the pumps, the filter (13, Figs. 2:110 and
2-111) should be cleaned after every 10000 km
{6000 miles). Mo parts are stocked for these
pumps. If the pumgps are defective, they must be
replaced by a new one, of make Pierburg. However,
thare is o filter kit for both the pumps when clean-
ing.

[o=Se Y
Fig. 2912 Filber in fusl task

FILTER IN FUEL TANK
A filter is locoted in the suction line in the tank,
see Fig. 2-112, and it prevents impurities from being
sucked up from the tank into the fusl pump.
Thig filter should be cleaned at intervals of 40 000
im (24 000 miles).

REPAIR INSTRUCTIONS

ZENITH-STROMBERG

CARBURETOR

The carburetor is specially set by the manufacturer
and fine-adjusted with a CO-meter at the factory.
In order not to disturb the setting of the carburetor,
it is absolutely essential that the following repair in-
wtructions are accurately followed when any work
is to be done on the carburator.

PERIODICAL CHECK

Every 10000 km (5000 miles) check that there is
oil In the damper cylinder(s). The spindle i the
piston should be filled to about a 1/4” from the
upper edge with oil approved as “Automatic Trans-
migsion Fluid, Type A", See Fig. 2110,

Bafore any adjustment or repalr to the carburetor

2:42

is carried out, the following should be checked and,
If necessary, remodied:

Valve clearonce, spark plugs, compresaicn, igni-
tion breaker (dwell angle) and Ignition setting.
Also chack, That there is no alr leakage on the in-
take side and that the air cleaner s not blocked. To
e on the safe side, check alao the flap function of
the constent oir temperature unit.

Tha function of the throttie control and throttle(s)
should be checked as well.

SETTING CARBURETOR

The best setting of the carburstor is obtained by
using a CO-mater

Howwever, the setting can be checked without the
use of this meter, but if checking with either of
these methods results in unsatisfactory running of
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the engine and it hoa been established that the fault
Is due t an “averrich” carburstor or “ioo lean”
fue! mixture, the carburetor nozzie should be ad-
|usted by a special tool in sccordance with Work-
shap Bulletin P-23-44,

Use a synchro test for synchronizing the car-
buretors on the B 20 B.

SETTING WITHOUT CO-METER

B2OA

Check that there & oil in the damper cylinder.
Seo under "Periodical Check” (page 2:42).
Connect ¢t tachomater and run the enging warm
at 25 r/s (1500 rim) until the coolant thermostat
opens. The sotting should be made within about
10 minutes aher the coolant thermostata has
opened

{One way of finding this out is by feeling the
radiator at the upper radiator hose which should
start to get warm.)

Adjust the engine speed to 12 rjs (700 rfm) with
the throttie stop screw (12, Fig. 2-60).

Adjust with the idle trimming ncrew (8, Fig. 2-
70} so that the best idling speed s obtained.
Adjust the link rod. With the control sgainst its
stop on the manifold bracket, the link rod should
e adjusted 8o that there is a ciearance of about
01 mm (0.0047) betwesn the lever and the
flange of the primary throttle spindle. See Fig.
17,

(e

Setting the fast idle: Pull out the choke 20 mm
{0.87), Then adjust the fest wle screw (11, Fig
2-89) to give an engine speed of 23—25 rfa
(1400—1500 rm])

Check that the cable (Fig. 2-128) ls well stretch-
ed and, If necessary, adjust the cable sleeve
adjustment (6).

Faght-hand steered vehicles:

‘Adjust the length of the lang vertical link (2, Fig.
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2-116) for the pedal 5o that there s a clearance

of 1 mm (0.0387) between the throtthe lever lug

and the full throttle stop on the carburetors,

when the accelerator pedal is fully depressed
. Lubricate all ball joints.

BB
1. Check that there is oil in the demper cylinders.

Ses undor “Periodical Check” [page 2:42).

Serew the idio trimming screw (8 Fig 2-70)

to its bottom position.

3. Connect up a tachometer and run the engine
warm at 25 r/s (1500 rfm) until the coolant
thermostat opens. The setting should be made
within about 10 minutes after the coolant ther-
montat has opaned.

~
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{One way of finding this out is by leeling the
radiator &t the upper radistor hose which
should start to get warm.}

Adjust the engine speed to 13 rfs (800 r/m)
with the throtths stop screws (12, Fig. 2-84).
The speed should be adjusted to 12 rfs (700
rfm) for & vehicle with sutomatic tranamisalon.
Check with a syncro test that the stream of
induction air to both carburetors s the same.
Make sure that the syncro test is fitted o
that its cpening carresponds with the carburet-
or venturi. Turn the synchrotest throttling wash-
e until & sultsble register for ita piston i
nchieved.

Adjust the idling scraws urtil the synchro test
shows the same register for both carburetors
(adjunt both scrows so that the idling speed i
withheld).

Adjust with the idie trimming screws (6, Fig
2-70), so that the best idiing speed is obtained.
Serew aqually for both carburettors.

Adjust the link rods. With the control against
ita stop on the manifold bracket. the link rods
ahould be adjusted so that there is a clearance
of about 0.1 mm (0.0047) between the lever
and the primary theottle spindle flange. See
Fig. 2117,

Adjust 50 that the valve control of the hat start
valve is against the carburetor lever with the
valve piston in the upper position and the
throttle control at idle. (See Figa. 2-100, 2-101
and 2-102).

Lubricate the contact surface with Molykote
und check that the engine returns to idling
speed after briefly revving-up several times
Setting the fant idle: Pull out the choke control
20 mm (D.87). Then adjust the fast idle screw
(11, Fig. 2-66) to give an engine spoed of 15—
27 rfw {1100—1600 rfm)

Adjust the length of the long, vertical link {2,
Fig. 2-16) for the pedal, so that there is a clear-
ance of 1 mm (0.038") batween the throttla
laver lug and the full throttle stop on the carbu-
buretors, when the accelerator pedal s fully
de

Lubricate all ball joints

SETTING WITH CO-METER

The setting should be made ot o temperature of 60
—80" F and must be made within 8 minutes after
the coolant thermostat has opened, Warming-up
should be done with a completely cold engine.
‘When measuring with 8 CO-meter, it i important
that the carburetor lemperature in the correct one.



Fig TUIL Fanmel for axhaust svssstion

When the angine i idling. the floatchambor is ox-
posed to heat radwtion from the exhaust manifold
while the flow of cobd fuel through the floatchamber
is smoll. The resultant rise in temperature causes
an increase in the fuel flow through the jet due to
the alternation in the viscoaity and the incresee in
the CO-value. Racing the engine speed coals the
carburetor to a certain extent due to the step up
in the fuel flow. The temperature can be checked
to make sure that it in not excessive by fealing the
fioatchamber with the hand. It should “feel cold™,
that s, it more or less should not exceed room
tomporature.

Balore making a reading. rev up the engine so that
the air valve takes up the proper position

In order to be cartain that the measured CO-value
8 cormect, messuring should be carried out within
the tme period menticned above.

Thers are 8 number of different types of CO-maters
available which function with acceptable accuracy.
The Instruct on their use sach me-
ter. Mote that when connecting the hose for eva-
cunting the exhaust gases, the hose must not be
placed so that the exhaust gases are completely
avacuated from the CO-meter connection to the ex-
haust manifold. A funnel. sae Fig. 2118, coubd suit-
ably be used here With the funnel installed, the
suction ot the connecticn would not be so great
a8 W upset the messuring but sufficient to suck
up the exhoust gasen no that they do not Bl the
workshop,

When doing any measuring with the CO-meter, it is
smportant that the exhaust pipe and silencer are in
pood condition, that is, they do not leak

B20A
1. Check that there is oil in the damper cylinder.
Swee under “Periodical Check” (page 2:42)

"

Connect at tachometer and run the engine warm
ot 25 r/n (1500 r/m) wuntil the coolant therma-
stat opens. (One way of finding this out is by
feeling the radistor ot the upper radiator hose
which should start te get warm.)
Adjst the engine speed to 12 r/s (700 rim
with the throttle siop screw (12, Fig. 2-68),
Connect 8 CO-metar and check that the CO
content is 25 9. With the help of the idle trim-
ming screw (8, Fig. 2-70), the CO-content can
be adjusted within small deviations, (If the CO-
content is too high, check first the temperature
compensator, see under the heading “Tompera-
ture Compensator”.)

Adjuat the link rod. With the control against its

stop on the manifold bracket, the link rod should

e adjusted so that thete is o clearance of

about 0.1 mm (0.0047) between the lever and

tha flange of the primary throltle spindle. See

Fig. 2-117.

6 Setting the fast idle: Pull out the choke control
20 mm (0B") Then adjust the fast wle screw
{11, Fig. 2-89) to give an engine speed of 23—
25 rfs (1400—1500 r/m})

. Check that the cable (Fig. 2-128) s well stret-
ched and, If necessary, adjust the cable sleeve
adjustment (6}

Right-hand steared vehicles:

Adjust the length of the long vertical link (2, Fig
2-116) for the pedal so that there is a clearance
of 1 mm (0.0397) betwean the throttle lever lug
and the full throftie stop on the carburetors,
when the accelerator pedal Is fully dop-essed
Lubricate all ball joints

@

'

o

BNEB

Check that there is oil in the damper cylinders.
See under "Periodical Check” (page 2:42)
Screw the idie trimming screws (6, Fig. 2-700
to battom position

Connect at tachometer and run the enging
warm at 25 rfs (1500 rfm) until the coolant
thermostat opena. (One way of finding this out
is by fesling the radiator at the upper radiator
hose which should start o get warm )

Adjust the angine speed to 13 rfa (800 r/m)
with the throttle stop screws (12, Fig. 2-69)
The speed should be ndjusted to 12 r/a (700
rim) for a vehicle with automatic transmission
Check with & synchro test that the stream of
Induction air to both carburetors s the same.
Make sure that the synchro test is fitted so
that its opening corresponds with the throats
of the corburetors. Turn the synchro test

£
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Fig. 3418, Cold start davies

throttle washer until & suitsble register for
ita piston is achieved.
Adjust the idling screws until the synchro test
shows the same register for both carburetors
{odjust both screws so that the wdling speed s
withheid).
Connoct & CO-meter and check that the CO-
content is 25 U With the help of the idie
trimming screw (6, Fig. 2-70) the CO-content
can be adjusted within small deviations. Screw
equally for both carburetors. (If the CO-con-
tent is too high, check first the temperalure
, soe under Com-

penaator”.)

Adjunt the link rods. With the control against its
stop on the manifold bracket. the link rods
should be sdjusted oo that there s a cloarance
of about 01 mm (0.0047) between the lever
and the flange of the primary throttie spindle
See Fig. 2117

Adjust sa that the valve control of the hot start
valve 1= against the carburetor lover with the
valve piston in the upper position and the
throttle contral at idie. (Ses Fige. 2-100, 2-101
and 2-102)

Lubricate the contact surface with Molykole
and check that the engine returns to idling
spend after revving-up briefly several timea
Setting the fast sdie: Pull out the choke con-
tral 20 mm (0.87).

Then adjust the fast idle screw (11, Fig. 2-88)
to give an engine speed of 18—26 r/s (1100—
1800 rjm).

Adjust the length of the long, vertical fink (2,
Fig. 2-116) for the pedal. so that there is o
clearance of 1 mm (0.030°) between the thrattle
lever lug and the full throttie stop on the car-
burettors, when the acoelerator pedal is fully
depressed

12. Lubricate all ball joints.
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FAULTY CARBURETOR FUNCTION

Check 1o mike sure that the reason for the fault
in the function is not due to wrong damper oil
or oil level, impurities in the flosichamber or 8
faulty float valve and flost. See the respective
headings

Fomowe the air cleaner and check that the suc-
tion valve(s} operste essdy and without jamm-
ing. (The damper piston(s) removed.) If this is
not the case, remove the suction chamber covar
and clean the pistons. A1 the same tme, check
to make sure the diaghragm m in good cond
tion. Plug-senl after fitting

MOTE. If the metering neadls must be released
or moved, it should be adjusted. see under the
heading “Replacing the metering needls”™ A
CO-meter s recommended for this purpose.

TEMPERATURE COMPENSATOR
A Should there be a powerful drop in the diing

speed during idling for a lengthy period, espech
ally when the weather is warm, check the func-
tion of the temperature compensator by remav-
ing the plastic cover and pressing in the valve
{3, Fig. 2:120). This should move under vary
light pressure and return to it8 pesition withoul
jamming. This applies ot a temperaturs sbove
85" F. The valve starts opening ot 70°—77" F
Presaing the valve inwards deteriorates the qua-
lity of the idle. If the valve has o tendency to be
stiff in operation or If the compensator i incor-
rectly adjusted, the latier should be replaced



complote. Ses under “Replacing temparature
compensator”,

For adjusting slockan one of the cross-alotted
scraws (B). for the bi-metal spring and conter
the valve so that its function will be ss above. If
necessary adjust as follows

At T0°—T7" F the valve should just start o
apen, In other words. the valve should be looss
in Its seat st this temperature.

When checking the setting, remove the lempe-
rature compensator from the carburetor and
store it 8t & temperature of T0°—77° F until it
has reached this temperature, Adjust with the
nut (8 for the bi-metal spring.

REMOVING CARBURETORS, B 20 B

{in principle, the same method s uvsed ag for the
B 20 A)) Release the control for the hot-start valve
and remove the air clesner. Remove the link rod
ball joirts from the carburetors. Take off the fuel
hoses, vacuum hose and choke wire.

Remove the nuts for the carburetors and take off
the carburetors. Remove the protection plates and
paskets. Maak over the intake holes with tape

FITTING CARBURETORS, B 20 B

Clean the gasket surface. Fit the protection plates,
new gaskets and then the carburetors. Cannect
tha ball joints, fuel hoses, voouum hose and choke
wire. Make sure that the choke contral an the dash-
board is pushed in. Then sscure the pull wire in the
clamping screw of the rapid idle cam After this
clip on the outer sleave of the pull wire.

Fit the air cleaner and connect the hose for the
crankcase ventilation. Fit and adjust the control for
the hot start vihve, Adjust the carburetors, see un-
der “Setting carburetors”

CLEANING FLOATCHAMBER

The footchamber s removed by unscrewsng the
ficatchamber plug (B, Fig 2-114) and the screws
(1), Ciean the gasket surface and fit o new rubber
ring [4). Fit the floatchamber with o new gasket
Bafore tightening the Hoastchamber screws, fit the
plug (5).

FLOAT LEVEL
Balfore checking the float level, remove the carbu-
retar, invert it and take out the floatchambaer.

Fig. 2190 Plast beval
A= 81 me 07
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The float is remaved by carefully breaking the float
spindla from the bridge. The float is fitted with the
sloping side facing away from the carburetar hous-
ing.

At the correct float level, the top point on the Ros
should lie 15—17 mm (5/87) and tha rear edge 6—
13 mm (1/27) above the sealing surface [see Fig.
2121}, IF the level is incorrect, adjust by bending
tha tag at the fioat valve,

NOTE. Da not bend the arm between the float and
the pin.

REPLACING DIAPHRAGM

1. Serew ocut the damper piston. Make |ine-up
marks on the suction chamber cover and car-
buretor housing. Remove the seal plug. release
the screws and take off the suction chamber
caver, Remove the spring

. Pull up the air valve with diaphragm. Femove
the disphragm by unscrowing the four acrews
Cilean the air valve
NOTE. Observe due care that the metering
needle is not bent or moved from its position.

"

Fig. 3120, Oiaphasges in sir vabve



Fig. 223, Dispheage In sorbearabir hessing

3 Fit the new diaphragm, see Fig. 2-122 The rub-
ber regiater should fit into the valve groove

4 Move the oir valve down and fit in the rubber

rogister a8 shown in Fig. 2123, Fit the cover

and fill with dampar oil

Plug-sea! the suction chamber cover

m

REPLACING TEMPERATURE COMPENSATOR

The temperature compenaator is replaced complete.
It is removed from the carburetor by unscrewing
the screws (6, Fig. 2-120). Take out the old seal (1)
from the corburetor and fit a new one. Place a new
seal (2) on the tempersture compenzator and fit
the compensator

NOTE. The temperature compensator |s marked
=120°" for the B 20 A sngine and “60°" for the B
20 B engine (see 11, Fig, 2-120)

REPLACING METERING NEEDLE
After replacing the metering needie, the following
check with a CO-meter is recommended.
If necessary the carburetor nozzle should be sd-
justed by a special tool in sccordance with Wark-
shop Bulletin P-23-44
1, Remove the air vak
clean it
Aemove the needle by unscrewing the lock
screw and pull the needle out with the spring
suspansion.
3. Before fitting the new needle, check the neadie
designation
For B 20 A: B CC
For B20 B: B1BL
The designation is punched on the needie and
can be read by pulling the needle out of the

® from the carburetor and

.

spring suspenséon far encugh to reveal the de-
signation.
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Fig. 210, Ftieg the metaring meadie
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4. Fit the neadie with the spring suspension so that
the fint surface faces the lock scrow. The needie
should incling from the holes n the air valve,
i, in towards the air cleaner flange.

The needie should be inserted so far that the
plastic washer lies flush with the valve, soe Fig
2-124. Tighten tha lock sorew.

Fit the alr valve in the carburetor. Plug-ses) the

suction chamber caver

<«
|
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Fig. 8. Dasper planges o

DAMPER DEVICE

If the engine deoes not resct properly during acce
|eration, the resson may be a faulty clearance on
the damper plunger, the axial clearance of which
(see A, Fig. 2-125) should be 1.0—1.8 mm (0.04—
0.07)

With any fault in the damper plunger change it
complete

If the damper dovice ia to function correctly, then
the level of the damper ol must be correct (see
Fig. 2-115). The interval prescribed for the periodi-
cal check ks 10 000 km (6 000 miles)



SU-CARBURETOR B 20 B

The carburetor i specially odjusted by the manu-
facturer and fine-sdjusted with & CO (carbon mo-
naxide} meter at the factory. In erder not to disturb
the setting of the carburetor, it is absohutely assen-
tal that the following repair instructions are accu-
rately followed when any work has to be done on
the carburetor.

PERIODICAL CHECK

Every 10000 km (6000 miles) check that there is
ail in the damper cylinders, The spindle in the pis-
ton should be filled to about 1/4% from the upper
edge with oll approved as *Automatic Transmission
Fluid, Type A", see Fig. 2-115,

Belore any adjustment or repair to the carburetor
in carried out, the following should be checked and,
il necessary, remedied:

Valve spark plugs, P , on-
tact bresker (dwell angle) and ignition setting
Algo check that there is no air leakage on the in-
take side and that the air cleaner is not blocked
To be an the safe side. check also the flap func-
tion of the conatant alr temperature unit,

The function of the throttle control and throltles
should be checked as well. It ahould be noted here
that. on vehicles for Canada, because of both the
overrey viilved, the engine drops ds. idling spead,
after having bean ravved up, somewhat more slowly

Fig. 2130, Luwar sectieon dissssembled
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than the engine which does niot have ovarrey valkv-
o8

Check that the control rod of the hol start valve
does not prevent the retusn af the theottle to idling
fonition

At certain intervals, for exampla whon changing the
air clopner, it |8 sutsble to remove and carefully
clean the suction chamber and air valve.

The flostchambers should be cleaned ot the same

tima.

-d‘
ADIUSTING CARBURETOR
The best setting of the carburetor (s obtained by
using 8 CO-meter. However, the setting can be
checked without the use of this meter.
Use & synchro test for synchronizing the corbure-
tars. There are various makes of CO-meters in the
market which give good results. Instructions fo-
thesr use are supplied with the respective matar
Mote that when connecting the exhaust gas eva-
cuation hose. |t must not be placed so that the
exhoust gases are completely drawn awsy from
the CO-meter connection in the exhaust pipe. A
funnel such as the one shown in Fig, 2118 can
suitably be used. With it the suction at the connec-
tion will not be 8o grest as o disturb the measur-
ing, but at the same time sxhaust gases will be col-
locted and prevented from coming out into the
workshop,
When measuring with 8 CO-meter, it is Important
that the exhaust pipe and silencer are in goad con-
dition and do not lesk
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After sach adjustment and before reading the CO-
walue, briefly rev up the engine so that air
valves are in their proper position

Since the carburstors are fitied with lemperature-
controlled jots, the temparsture of both the carbu-
retors (fleatchambers) should be about the same
at the basic setting.

With ] the are
not so sensitive I the engine is allowed to idie for
any length of time,

1. Romove the air cleaner.

2. Carry out the bosic setting for the fuel jets:
Lift the air valve and scrow in the adjusting
serew (8, Fig. 2:80) so that the upper sdge of
the fuel jet comes level with the bridge (3, Fig
2-84).

Then lower the jet by turning the sdjusting
screw 2 1/2 turns clockwise

This applies with a carburetor temperature of
about 170° F. If the in

3. Check to make sure that theve is oil in the
damper cylinders. See under “Periodical
Check”,

4, Connect a speedomater (and a CO-meter).
Fun the engine warm ot 25 rfa (1500 r/m) until
the cooling water thermastat opens. (Feel the
radiator with the hand at the upper radiator
hose which shauld bagin to gt warm.)

5 Adjust the engine speed to 13 r/s (800 r/m)
with the throttle stop screws (1, Fig, 2-83). The
spoed should be sdjusted to 12 ris (700 r/m)
for & vehicle with automatic transmigsicn.

6. Check with & synchro test that the stream af
induction air 1o both corburetors is the same.
Mako sure that the synchro test is fitted so
that ita opening corresponds with the carburel-
or wventuri, Turn the synchro test throttling
washer until & sultable register for ita platon is

7 Adjust the idiing screws until the synchro tast
shows the same register for both carburetors
{adjust both screws so that the idling speed is
withheld).

Ba. With CO-meter: Screw equally and simul-
tansously on both the adjusting acrews (8, Fig.
2-80) so that the CO-value i 25 3. (Ant-
clockwise screwing reduces the CO-content])
Aftor each adjustment and before reading the
Co-value, briefly rev up the engine so that
the air valves are in their proper pasition.

b, Without CO-maeter: Screw squally and simul-
tanscusly on both the adjusting screws (B
Fig. 2-80) so that maximum rfs ia obtained.
Then screw both equally anti-clockwise o that
the speed just starts to drop (briefly race the
engine a couple of times duting adjustment).

9. Lift the sir valve for one of the carburetors
with the pin and check the fall off in engine
speed. Repeat the procedure with the other
carburator.

10. If adjustment is correct. the fall off in speed

should be approximately 25—4 rfs (150—250
rfm) in both cases.
If the speed falts off too much when kfting, for
axample, the rear corburetor vakve, adjust the
front carburetor ko a somewhat richer mixture
(clockwise scrowing).

11a With CO-meter: Screw equally and aimul-

ly on both the adjusting screws so

should be ingly made.
Turning the adjusting screw a 1/4 turn com-
pensatés for a temperature difference of about
70¢ F. if the temperature is higher than 70° F,
serew the adjusting screw less than 2 1/2
turns, ond &t lower temperature more than
212 tuma.

that the CO-value is 2.5 %,

b Without CO-meter: If & corburetor has boen
ndjusted to o richer mixture according to paint
10, this can be remedied by scrawing equally
and simultaneously on both the adjusting
scrown {anti-clockwiae] until there is & afight
Indication that the rfa Is starting o drop.



Fig. 21 Geming the comtral
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Check and adjust If necessary the idling speed
with the aid of the synchro test as per point 7.
Adjunt the link rods. With the control against
ita stop on the manifold bracket, the link rods
should be adjusted so that there s a clearance
of sbout 0.1 mm (0.004%) botween the lover
and the Hange of the throttle apindle. Ses Fig
2128

Adjust the hot start valve. With the contral
rods (Fig. 2-130) pressed down to the bottam
pasition, the distance (A) between rod and
ndjusting screw should be max 1.0 mm (0.047)
[Check 10 make sure that the control rods
move withoul jamming.)

Adjunting the rapid idie: Pull out the eold start
control st the instrument panel 20 mm (0.87).
Then adjust the engine speed to 168—27 rfs
{1100—1800 r/m). Screw equally on both fast
idle mtop screws.

Check thot the cable (Fig. 2-128) is well-
stretchad and i necessary adjust with the
cable sleeve adjustment (8}

Lubricate all ball joints,

Fit the air cleanars and test run the cas. During
teat running. cary out a new “pin test” and
any adjustment necessary. Fit the plastic plugs
aver the adjusting screws.
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REMOVING CARBURETORS

Aemaove the nir clearer. Remove the link rod ball
joints from the carburetors. Take off the fuel hoses,
wocuum hoses, hose for hot-start valve and choke
wires,

Remave the nuts for the carburetor and take off
the carburetors. Remove the protection plates and
paskets, Mask cver the intake holes with tape.

INSTALLING CARBURETORS
Cloan the gasket surface. Fit the protection plates,
now gaskets and then the carburetors. Connect the
ball jeints. fuel hoses, vacuum hoses, hose for
hot-start valve and choke wires. Make sure that the
choka control on the dashboard is pushed in. Then
secure the pull wire in the clamping scrows of the
rapid idle cam
Fit the air cleaner and connect the hose for the
P i Adjust the o0
under ~Setting the carburetors”

CLEANING FLOATCHAMBER

Ramove the floatchamber by unscrowing the four
serews (17, Fig. 2-127) for the cover. Use a new
rubber ring (10} when fitting the cover. The oover
should be fitted with the inside collar at the float
valve.

FLOAT LEVEL

To check the float level, remove the carburetor,
turn it upside down. and remove the fHoatchamber
cover.

2:5



Fig. 23 Flost bevel
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At the correct float level. the measuremant A (Fig
2.132) between float and flange should be 0.5—15
mm (0.02—0.067)

The float has an adjustable motal tab.

The float is removed by screwing the float shafl
out of the chambar,

Note when fitting that the float valve retainer
should hook round the float tab (Fig. 2-134).

FIT OF AR VALVE

The it con be checked by plugging the air holes
in tha valve with, for example, smail corks. The
damper plunger ia fitted but not filled with oil The
air valve spring kb not fitted. Normally the valve
should gink to the bottom, from the position shown
in Fig. 2133 in about 5—7 seconds

If the valve |s worn, both valve and suction cham-
ber should be replaced mince they are matched
togathar.

&
3
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REPLACING METERING MEEDLE AND FUEL IE1
Remove the suction chamber and take out the

alr valve.

Aemove the flostchamber cover.

Undo the scrow (1, Fig. 2-134) and 1t the bi
metal spring out with the jet

3. Unhook the jet from the bi-metal spring and
hook on tha new jot

If the saal (1, Fig. 2-127) for the jat sleeve kas
to be replaced, this s done by undoing the
loeknit {3) and (fting out the (et sleeve (Firnt
romove the float)

Fit the (ot in the sleeve and the bi-metal spring
in position. Make nure that the slot on the
lever fits on the adjuating screw pin, Fit the
apting (8) and the scrow [5).

Mote. Make sure that the cormect jot ia firted
in tha right carburetor according to Fig. 2134
6 Screw on the adjusting screw oo that the
upper edge of the jst comes level with the
bridge {9, Fig. 2-84). Then sceew the adjusting
sorew 2 12 turns clockwise

Fit the Noatchamber cover with o new gasket
Undo the lock screw in the air valve and pull
out the metering needhe with sheeve.

(]

'S

o

@

Fit the new metering neadle n the air valve,
The needie designation s BAZ (for Canadian
market. BEB).

The needle should Incline in the direction of
ihe carburstor sir cleaner flange. This is ob-
tained when tha mark A, Fig. 2-135) on tha
slesve points from the holes in the air valve
The mark shows whers tha pin, which presses
over tha neodie, i located. The sloeve should
lie boved with the valve, sea Fig. 2-135

10. Fit tha air valve and suction chamber



COLD START DEVICE
Replacing seals

1

w

=

-

Bend up the lock washer and remove the nut
for the “channel disc” on the cold start device.
Disconnect the spring and remove the “channel
dise”. Remove the spring.

Undo the two screws and remove the spring
retainer.

Pull out the cold start device from the carbure-
tor housing. Press the spindle out of tha cold
start device housing. Remave the gaskst (7,
Fig. 2.137), the rubber ring (4) and the seal (8).
Clean all parts. Blow clean all channels with an
air line,

Fit & new rubber ring and seal. Oil the seals,
Fit the apindla in the housing,

Placo a new gosket on the housing and move
the device into position in the carburetor hous-
ing no that recess iz ot tha upper screw,

Fit the apring retainer and the screws. Place
the return spring in position with the shorter
wire ond i the apring retainer slot

'
2
a
1

8

i
" 1
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Hook the “channel disc” onto the spring end
and place the disc on the spindie. Fit the lock
washer and nut

HOT START VALVE

Tha haot start valve cannot be dissembled. Removal
frem the carburetor housing lor cleaning is done
by unscrewing the two screws, Clean all the chan-
nels with an sir line. Check to make sure that no
impurities pravent the valve disc from sealing. This
can be done by blowing lghtly with the mouth in
the hose connection. Da this first with the control
rod in the outer poaition, then pressed in and with
& finger covering the hole (2, Fig. 2-138).

Fig 2AM Mot sart vahes memoved
1. Channel, comnetind be aif clammer
2 Chaenel, consactnd i
3 Gaskmt (10 ssswesbly powtant
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The valve will not seal against any high prassure.
Also check that the control rod doos not jam when
moving

Fit the valve with & new gasket. Make sure thot the
gaske! faces in the proper direction,

DAMPER DEVICE

If thie engine does not react properly during accele-
ration, the renson may be o foulty clesrance on the
dsmper plungor, the axisl clearance of which (see
A, Fig. 2-125) should be 1.1—1.7 mm (0.04—0.07")
With any fault in the demper plunger, change it
complete

I the domper deviee is to function correctly, then
the level of the damper ol mest be correct (ses
Fig. 2-115). The intorval prescribed for the periodi-
cal checks is 10 000 km {5 000 milas).

REPLACING THROTTLE CABLE
1. Disconnect the cable end from the laver for
the control rod.

2 Remove the cable sleeve from the bracket on

the deshboard.

Aemove the cable split pin and spit pin boit

fram the spring retainer at the attachment to

the accelerator pedal

4. Remove the coble sleeve lrom the attachment
to the cowl and pull the cable through the hole

. Unhook the cable end from the spring retainer.

. Hook the new cable onto the spring retainar,

Insart the cable through the hote in the cowl

Place tha wear washer in postion from inside

the engine compartmant and lock the cable

sleave by fitting the washor and nut and

tightening up the nut from inaide the car com-

partment

8 Connect up the spring retainer o the pedal

Lock the split pin bolt with the split pin,

s

=@

2:54

2

. Connect the end of the cable 1o the lever and

the cable sleeve to the bracket on the cowl
10, With the cable slesve, adjust the cable o that
it is properly stretched

FLAP HOUSING FOR CONSTANT
AIR TEMPERATURE DEVICE

W the fap (5. Fig. 2-139) does not open, thore will
be too high a tempersture for the intake ai and
this will have o negative effect on the engine

The thermostat can be chocked in lukewsrm water.
The fap showid be closed for cold nir at a tempera-
ture of 70—77° F and for warm air at 85—105°F.
IF corract function s not obtained, replace the flap
housing with the thermostat complate

The fap location can be checked with the flap
housing fted in position. A small tab on the flap
spindle projects from both sides of the housing
(s#e 3, Fig, 2-140). The longitudingl pin for these
tabs conicides with that of the spindie and tuns
parablel with the spindie. In other words, the loca-
tian of the flap can be neen ot differant temporatu-
res by comparing the angie of a tab in relation 1o
the marks (1] and (2). Cold=open for cold air
Hot=open for warm air.

Whan fitting the flap housing. note that the thermo-
stat should be in the middle of the air flow and that
the hose clamp screw should be on top of the flap.

AIR CLEANER

Tha air cleaner on the B 20 A and the insart on the
B 20 B should bo changed every 40 000 km (25 000
miles) unless the driving conditions are severs, in
which case replacement should take place more
fraquently.
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Fig. 390 Fusl pump. Piarieary
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Ne cleaning of any kind should be done between
the changes

On no condition must the Insert be moistened or
olled.

A nign of & blocked air cleaner is increased fuel
consumption.

FUEL PUMP

PIERBURG

If the fuel pump is defective, replace it complete.
Thare s a filter kit for cleaning it.

Cleaning fuel pump

1. Remove the cover (6, Fig. 2-142), the filer (3)
and the seal (2)

2 Clean the body and cover. Blow the filter clean

or replace it

Pilace the seal and filter on tha body.

Fit the cover. Make sure that the profiles in the

body and cover (see | and 5, Fig. 2-142) coin-

cide.

P

FUEL PUMP

S.EWV

It a S E V. fuel pump becomes defective. replace
it complete with the Plerburg fuel pump. AB Valvo
Parts stocks only the Plerburg type fuel pump.
However, a filter kit in stocked for cleaning both the
Pierburg pump and the S, E. V. pump

CInning fuel pump

RAemave the cover (1, Fig. 2-143). the spring (5)
and the seal (4).

Blow clean in the fuel pump body.

RAemove the filter (6) and blow it clean or re-
place i

W
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P 2L Fesl pomp, SEV.

1 Covee 4 Easl

2, Buwa for cardewing wpring (5] 3. Boring

3. Borww i cover & Filles

4. Fit the filter. Place the seal in position with
the open part over the fifter. Place the spring
(5) in posstion and fit the cover with the boss
{2) facing the spring,

FUEL FILTER'IN TANK

The filter should be cloaned at intervale of 40000
km (24 DOO melea) for vehicles with carb. engines.
The filter in accessible after the bottom piug (see
Fig. 2-145) has been screwed off.

Whan fitting the filter, check to make aure that the
suction plpewis centered with the flange hole
Otherwise the filter can be pressed down at an
angle when fitting the pipe or when fitting the
bottom plug and atioma this could shut off the
fuel supply, =

Fig THL Fusl il in tank

VENTING FILTER

The foam plastic filker (1, Fig. 2-96) should be
changed svery 40000 km (24 000 miles). This is
done by slackening the brocket screws, lilting up
the venting filter and drawing out the foam plastic
filter. Fitting is in reverse order.
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EXHAUST GAS RECIRCULATION
(EGR)

The EGR line= and valve should be clesned at inter-
wals of 20 000 km (12 000 miles)

At every other cleaning, that is. every 40000 km
(24 000 miles) the EGR valve should be replaced by
n new one.

When cleaning. ramove the lines from thelr con-
nections ot the exhaust pipe and carburetor.

The intake manifold should only be cleansd whon

necessary. Remove the manifold to do this. The
function of the EGA system is checked by connect-
ing up the distributor vacuum hose to the EGR
valve vacuum chamber with the engine at ldlo
This should cause the enging 1o stop or to run very
ungvenly. If this does not happen, check to make
sure that the EGA pipe and the EGR line are nat
blocked. If this s not the cane, in other words the
EGR pipe and EGR line am without fault, replace
the EGA valve with a new one

GROUP 24

FUEL INJECTION ENGINES
DESCRIPTION

The B 20 E engina is fitted with an alectronically
controfled fusl injection system. The system is
made up of the following units:

Contral unit, slectric fuel pump, fusl filter, preasure
regulator, Injectors, cold stort valve, inlet duct,

Whrotthe valve pwitch, auxilinry air regulstor, tem-
perature sensors (induction gir snd coolant), pres-
sura sensor {for pressure kn inlet duct), triggering
contacts in Ignition distributor, thermal timer and
electronic control unit, see Figa. 2-145 and 2-148
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FUNCTION

Fusl is drawn by the electric pump from the tank
wia the fusl line and through the filter from where
It is conveyed under pressure into the fuel line to
the injectors.

The pressure regulator, which in connocted to the
end of the pressure line, limits the fuel pressure to
2.1 kpjem? (30 p & 1). Excess fuel from the pressure
rogulator flows back to the tank through the returm
lina. The electro-magnetic fuel injectors, which are
mounted in the intake ports in the cylinder head.
are connected to the fusl line.

The duration of injection for the injectors is gover-
ned basically by engine lond and speed.

The pressure sénsor senses the absolute pressure
in tha infel duct and converts it to electrical im-
pulses which are processed by the control unit.
Since the pressure in the inlet duct is progortional
to engine load, the control unit recalves information
conceming the engine load in this way.

The triggering contacts in the ditributor provide
the control unit with information about the engine
spoad.

Thacontrol Lnit processes this informatien and, by
meana of signals to the injectors. determines how
long the: ingectors will be open in order to provide
the right amount of fual.

The opening time for the cold start valve, which

E] - =
Indtien oo,
‘bafre e thiottie vahe

Induction air, P i
e g throttie vahe

L) =
et Tl fina,
rannn 1o lwak industion line L

Fig. 3448 Foul injection systen, prisiple of opsration

1. Tamgan 7. 1 Distributes mith riggerag cantacts
indhation air B Controd wnit . Prossare regulaior

2. A connmr V. Damary B inpactare

3. Thesttla vahve 1. Fusl back 17, Thopimal timae

4. Thrsltle vahw swich 11, Fuad Fiter, sucteen line . Temparalus samser for cosint

5. Caad waart valew 33, Fusnd fitter, dincaarga line VB Aauilisey wir regulstne

[ B Fusl pump 2 I0ing adjustmast sceew
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reduces with Increased engine temperature, is re-
gulated by the thermal timer relay.
Over ond above the basic fuel, extra fuel must be
supplied to the ongine for starting, running wanm
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 infar-
mation from the temperature sansor n the cooling
water circuit and a8 a result permits the Injoctors
to remain open for a fittle longer time. If the engine
is to function as it should with the increased
of fuel, mare air is required. Extra air is obt
thraugh the asuxiliary alr regulstor which gradus
clozes as the engine temperoture rises.

The elactronic control unit receives impulses for
additional fuel during accel n from the throttis
valve switch, When the accelerator pedal is de-
pressed, Impulses are released from the throttle
switch to the control unit which msues orders to
the injectors to inject a number of times between
the ardinary inj (o) the

pedol quickly would cause the duration of the injec-
tion to bae Jonger than the ordinary injection time.

CONTROL UNIT

The control unit is located as shown in Fig. 2-147
Itw function is to process the infarmation from the
various sensors and determine the cpening inter-
val for the infectors and when the fuel pump should
start operating, The fuel pump s cperated via &
control relay located on the right wheel arch, see
Fig. 2-148. Hare, In the same place, the main ratay
feeding the control unit is also placed

The main relay s provided with o diode in the
control cireult to provent the injection system from
baing angaged and consequently damaged, ff the
Battery polarity is roversed

Fig. 77, Control umit, bastalled

Fig: 218, Gomirsl relays’ domnections

Fig. 2150 Fosl pump, Insiafied



The fuel pump is fitted under the vehicle to the right
of the fuel tank, aee Fig, 2-150.

The pump and pump motor are integrally built and
connected up In such a way that thay cannot be
repaired but must be replaced i damaged. Fuel is
sucked in at the front part of the pump and dis-
charged ot the rear end. With this arrangemant
the motor rotor and the electric brushes operate In
the fuel The pump Ie fitted with partly a bullt-in
religf valve and partly & check volve. The reliel
valve opens If the pressure for some. roason or
other exceads 4.5 kp/ee? (68 pai), which may be
due to, for example, & fault in the pressure regule-
tor, blockage in the fual lines. atc. Fuel is: pumped
round In the pump without any further increase In
prossure. The check wvalve shuts off whon the
pumg prassure drops to 1.2 kplem? (16 pal} or lo-
wer, which means that the fuel in the line between
pump and injectors will be under o pressure of 1.2
kpfem?® (16 psi) when the pump s not operating.
The pump runs for 1—2 seconds when the ignition
in switched on. It cperates thoreafier only when the
storter motor s engeged or when the engine is
running.

Lk than 45 bpfom? (4 pai)

Tig. 2458 Fusl pump
Flenae fos wle. st
Choarficm vaha

e

Pump rator
Chutlil mith sisnrutuen vahvn

A5 bpomt (W pei)

Fig. 282 Covaeflom vabve hanstion

1 Dvverfliw wbes chossd
If Covmitiom valve open




Fig 3193, Fual Bher, task

FUEL FILTERS

The fuel system is provided with two fuel filters,
one in the tank (suction line)-and one after the fuel
pump (discharge line).

PRESSURE REGULATOR

The pressure regulator s located as shown in Fig
2-155. It Is connected to the distributing pipe, be-
twean the 2nd and 3rd injector. The prossure regul-
ator is a fully mechanical regulator which controls
the pressure in the fusl lines 1o 2.1 kp/cm?® (30 pai).
The pressure i adjusted with the help of the adjust-
ing screw (4, Fig. 2-155)

When the pressure dropa below 2.1 kp/em? (30 pai),
the valve (1, Fig. 2-156) closes. Once the pressure
has exceeded 2.1 kp/em?® (30 psi) the valve opens
and releoses excess fusl into the retum line to
the tank.

Fig 2054 Fusl fier
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INJECTORS

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

The injectors oparate in two groups, that s two
and two. Injectors 1 -and 3 inject simultanecushy
and 2 and 4 simuitangously.

The fuel is injected while the intake valves are still
closed. This means that fuel is collected In the -
let duct until the intake valve opens.

The Injector consists of a housing containing &
sraling needla, magnetic winding and return spring,
see Fig. 2-158, When the magnetic winding (2) Is
not in eircult, the return spring (3) presses the
sealing needle (5) against a seat and this shuts. off
the supply of fual.

Aa the magnetic winding recelves current from the
control unit. it attracts the rear section of the seal-
ing needle [5), shaped as a magnetic armature
and this lifts the needle sbout 0.5 mm (0.027)
from the seat and permits fuel to pass. Since the
needle and opening In the valve are acourately
callbrated and the fuel pressure is constant, anly
the wvalve opening interval (2—10 milliseconds =
0002—0.01 seconds) will determine the amount of
fuel injectad,

b
Fig. 2ABT. Injacior with holder
1, Ganelip 4 Fluber eal
7. Btes| maatar 5 O-rieg
3. Fulsiotr veal

Fig. 2438 Isjectar
b Fiitar

Magnetis winding
[rp—

Sealing needle

COLD START VALVE

The cold start valve, which is mounted In the inbst
duct after the air throttle, provides the engine with
extra fual during cold starting. The injection time
Is governed by the thermal timar, which rogisters
the coolant temperature and cuts in current to the
cold start valve. At —20°C (—4°F) and colder,
the cold start valve provides extra fuel for 12 se-
conds, and 8t +35°C (95°F) the valve stops pro-
viding the engine with extra fusl at atarting. The
eald start valve will only inject when the starter
motor i running. Whan the engine is running and
the starter motor has been shut off before the in-
jection interval governed by tho thermal timer is
completed, the cold start valve also ceases Injoct-
ing fual.

The cold start conskats of o housing containing a
magnetic winding and an armature together with
return apring and packing. Its location can be sean
from Fig, 2-159,
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Fip 289, Cold sant walve, Imiatied

Whan the magretic winding (1, Fig. 2-160) Is not in
circuit, the packing (4) presses against the inlet of
the armature (3), which In its turn is actuated by
the retumn spring (2). This keeps the cold start
valve closed, Whan the magnetic winding is fed
from the thermal timer, the armature is drawn down
and fual is forced past the packing, through the
cold start valve and into the inet duct.

THERMAL TIMER

‘When the engine is cold (below -+35°C=95°F)
the contacts (1, Fig. 2-162) are closed. When the
storter molor g operating, currant flows from it 1o
the cold start valve and via cable (4) and contacis
(1) to ground, Current at the same time flows from

Fig. 2000, Cold start vabs
1. Mageatic wending
2. Ratern spiing
3. Mageatic armsturn
4 Packing
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Fig. 2101, Thermal tmer, instalied

the starter motor via cable (3) and contacts (1) to
ground. As long as the contacts (1) are closed and
the starter molor engaged, the cold start valve will
inject, Cable (3). however, heats up the bi-metal
spring (2) which bends so that the contocts (1)
spen and current to the cold atart valve is broken
The warming-up time will depend on engine tem-
perature.

Fip. 2080, Tharmal timee
1. Contain
2. Demetal sgring
3. Cable
4. Cabia



Flg. 21EL Theosts vabew smitch

THROTTLE VALVE SWITCH

The throtthe valve switch |8 mounted on the et
duct and is connected to the throttle shaft It has
two functions, to emit impulses to the control unit
to increase the fuel supply during acceleration and,
during Idling or retardation, to engage the conirol
unit's CO-potentiometer. by which the CO-content
con be regulated at idling

During acceleration, the switches, 2. Fig. 2-184, are
pressed together, This cuts in the circust so that
current flows from one switch to the other, As the
switch contacts move aoross the rig-zag, the con-
trol wnit receives impulses. thelr number and rapi-
dity informing the contral unit how much additicnal
fusel is to ba injocted (that is, how many additional

Fig. 280 Throttis vabve switeh

1 Siip swikchan

2. Sitch pais for sccalarator fumction
3. Cosnection with iheottla spindie

& Swiizh pair bur CO-rotaraiomenee

Fig. 8. Prassers semser, inabled

Injections will take place and how much the injc-
tion interval has to be extended). Throttle reduction
apens. the switches (2. Fig. 2-184) 1o prevent the
eontrel unit from receiving impulaes for "extra fusl™
when the air throttle valve is closed. At udling or
retardation, the switches {4, Fig. 2-184) close and
the CO-potentiomater of the controll unit engages
and this regulates the CO-content.

PRESSURE SENSOR

The pressure sensor senses the pressure in the
Inlet duct and, by permitting pressure variations to
influence the armature in the tranformer and so alter
the tranaformer inductance, the pressure sensor in-
forma the contral unit about the load on the engine.
The pressure sensor is located on the right whee!
housing and is connected to the inlet duct by
means of a hose, see Figs 2-165 and 2-166.

The pressure sensor, Fig. 2-166, is built into a light-
allsy housing,

‘When the engine i switched off, atmcspheric
pressure exista on both sides of the diaphragm (8,
Fig. 2-166) and the movable armature {11), which
I# suspended friction-free in both leal springs (3
and &) is pressed against the full-load stop (9) by
the spring (2). Moreaver. both the defiated diaph-
ragm bellows (7) are pressed together, since they
are influenced by atmospheric pressure. This per-
mits the armature (11) to move further to the right
In this position with the armature at extrema right,
the pressure sensor informs the control unit that
maximum possible fusl can now be injected
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When the engine starts and the underpressure
from the engine Inlet duct Influences the left-hand
aide of the disphragm (8), atmospheric pressure
forces the diaphragm over to the part-load stop
(10). At the same time, the disphragm bellows (7)
oxpand since they are Influenced by the under-
pressure ingide the pressure sensor and they move
the armature 8 bit to the left. Depending upon the
pressure in the inlet duct (engine load) the arma-
ture adjusts itself to different positions during
driving

At full engine throttle, the pressure in the inlet duct

fig. 2167, Asilisey alr sogolator, inatalled

Fig. 60 Pressiry seassr
Drampisg soring

Cail spring

Leat spring {agension]
e

will be almost equal to the atmospheric pressure,
ot which point the armature takes up the same po-
sition a3 when the engine starts.

The function of the valve (13} is to prevent press-
ure impulses in the inlet duct (from the piston
movement) from being conveyed into the pressure
sensor. This valve has o amall hole which constricts
the impulses. During sudden acceleration, when air
will rugh into the pressure sensor, the hole in the
vahve I8 insufficient to cope with this so that the
antire valve is moved by spring pressure sway from
the apening and air ks allowed to enter

Fig 2168, Aaabllary air regulator
3 Ausibiary wo pins
& Raturm gming.




AUXILIARY AIR REGULATOR

The auxiliary air regulator is placed at the front
and of the cylinder head and has its capillary wbe
projecting into the coolant system. see Fig. 2-167.
The regulator operating range is from —25°C
[—13° F), fully open to +60° C (1407 F), fully clos:
od.

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 the capillary tube (1, Fig, 2-168)
expands and presses back the regulstor slide (2)
which, at +80°C (140°F), completely shuts off
the through-fiow area

TEMPERATURE SENSORS

The system is fitted with two temperature sensors,
one for coalant and one for intake air.
The intake air temperature provides the control unit
with- information about the temperature of the in-
take air, At temperatures lower than +30°C (BE7F)
the injection interval Increases siightly
On the basis of the information supplied by the
temparature sansor for the coolant. the control unit
adapts the injection interval sccording to the tem-
pernture of the coolant.
The coolant temperature sensor i located at the
front end of the cylinder head, see Fig, 2-170, and
the temporature sensor for the intake air in front
of the pir clasner, see Fig. 2-168
The part of the temperature sensor sensitive to
variation is & with ne-
gative tempersture coefficient, that ls, the resis-
tance drops with increasing temperature. The resis-
tance slters considerably between different tem-

Fig. 2188 Temparatirs vansor for Intsks ais

Fig 200, Temporsber sambes fou coslasn |

pevatures. For expmple, the temporature sensor
has at —20°C (—4"F).a resistance of 15 000 ohms,
but at +80°C (140°F} anly 600 ohms.

INLET DUCT

The inlet duct is of aluminium, and (s cost in ono
piace, It consists of a comman inlet duct from in-
dividual induction lead to each induction part in the
cylindor head.

A throttle valve 1s mounted at the mouth of the
comman infet duct. During idling, the throttle vibve
is completely closed, Air then fiows in through &
“by-pass” pipe under the throttle vahwe Idling
spoed e adjusted by altering the cross-sectional
araa of the suwdliary alr pipe by means of the idie
adjustment screw, Fig. 2-171

Fig. 2471, Berew for sdjiting deling



TRIGGERING CONTACTS

Bolow the centrifugal govemor in the distributor
there is a contact device with two triggering con-
tacts. see Fig. 2172

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

The function of these contacts is to supply informa-
tion to the contrel unit about engine speed to ensb-
le the contral unit to determine partly when the
Injection should bagin and partly the duration of the
injection with the help of information from the
pressure Sensor.

CABLE HARNESS

All alectrical components in the electronic injec-
tion aystem are mounted in a specinl cable harness
with numbered cables. The connections batwoon
the cable harmess and components are of the so-
called “Amp” plug type. which mokes for good
elecirical contact as well as rapid removel and
fitting of the various cables. The plugs are provided
with grommats o ensure proper instaliation in the
various components. Check that the grommet en-
tars the cut-out on the control unit before pushing
in the herness plug firmly. The connections are
coverad by rubber protectors which akso serve for
locking purposes. These protectors are romoved
by pulling the “tongues”

Fig 2475 Distribusor with costect devies

8. Triggering ostacts
7. Elactrical eonnectise.
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Fig. 2473, Vesiing Niter, e
1 Comnection b ilet duet
3 Cosnection from exganas

GAS EVAPORATIVE CONTROL
SYSTEM

Vahicles intended for the U.S.A. market are fitted
with & gas exaporstive control system, which pre-
vonts gos fumes from being relexsed into the at-
mosphare. The system consists of an expansion
container and a venting filter, which ls filled with
active carbon. Also included are the connection
hoses batween the various components. The vent-
ing filter s located in the engine compartment on

T Cosnection to inlet dect
B Comection fnm sspaseson contame:

Fig. 275, Expanaton contaiser
1 Hses 1 funl Mlieg pige 3. Expansion oatimer
2. Hoa 1o st tack

the right-hand side, see Figs. 2-173 and 2-174. The
expansicn contalner is placed in the luggage com-
partment, sae Fig. 2-175

Gas fumes forming in the hermetically sealed con-
tainer, particularly during warm weather. are con-
wayoed to the sxpanaion container (2. Fig. 2-176) and
from there to the venting filter (4) where they are
mixad with the active carbon

When the engine starts, air is drewn through the
wventing filter and into the engine via the inlet duct.
Gas fumes stored in the active carbon are drawn
by the air flow Into the engine where they take
part in the combustion

The foam plastic filter at the bottom of the venting
filter should be replaced after every 40000 km
{24 000 miles)

Fig BATR Gam waporative costrul system, peinciple
1. Fusl ns 3. it et
2 Expanaion costainar 4. Venting Aiter



Pig. 2177, EGR vabve, installed

EXHAUST GAS RECIRCULATION
(EGR)

Vehicles with a B 20 F-engine In combination with
automatic transmission are equipped with exhaust
gas recirculntion, This mokes for cleaner sxchaust
goses when driving on hall throttte, The system
constats of a rocirculntion channel and an EGR
valve operated under & vacuum,

Exhaust gas recirculation takes place whon the air
shutter it batwesn the closed posltion (idle) and tha
holf-apen position (full throttie)

When the air shutter is closed, Fig. 2178 a the
opening for the EGR line on the EGR valve is in
front of the alr shutter. The pressure in the EGR line
and alzo in the EGR valve vacuum chamber is thon
equal to atmospheric preasure. Since the pressure

Flg. 2078 EGR walvn
1. Vistuum chamber
Retuen speing

rogm
Fatererde chamber
Mrassn

o
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Fig. 2470 a. Alr shuttes closed, no sxhaust gas reciroslition

in the EGR vatva reference chamber (s abwoys egual
to atmospheric prezaure, the same pressure oxists
on bath sides of the diaphragm and this keeps the
valve in a closed poaition under the forco of the
apring. In other words, there s no exhaust gas
rocirculation.

When the air shutter is partly open, Fig 2179 b,
the opening for the EGR line “moves” behind the
air shutter. Behind the air shutter thers Is partial
vacuum which is tranamitted to the vacuum cham:
per of tho EGR valve. The atmesperic pressure
in the EGR valve reference chamber now prezaes
the disphragm backwards so that the valve opens.
Exhaust gas recirculation now takes place to the
intake manifold and back into the cylinders

Fig 247 b, Al shumee pastly open, Exhauel s ressestion
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]
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With o fully open air shutter, Fig. 2-179 ¢, there is
atmoapharic pressure |n the Intake manifold and
thig s transmitted to the vacuum chamber of the
EGR wvalve, The pressuro on both sides of the
diaphragm & now squal so that the valve is closed
by the spring. Exhaust gas recirculation has now
stopped,

CABLE HARNESS NUMBERING

Cable
Mo, From Te
1 Control unit  Temperature sensor |

(intake- air)

2 Control unit  Cold start relay, terminal BS

3 Control unit Injector, cyl. 1

4 Control unit Injector, eyl 3

5 Control unit  Injector, eyl 4

6 Control unit  Injector, eyl 2

7 Conirol unit  Pressure sensor

8  Control unit Prossure sensor

8 Control unit  Throitle valve switch

10 Control unit  Pressure sensor

11 Control unit Ground

12 Control unit Distributor (riggering
contpcts)

13 Control unit Temperolure sensor |
{intake air)

14 Control unlt  Throttle valve switch

15 Control unit  Pressure sensor

168 Caontrol unit Main relay, terminal 87

17 Control unit Thrattle vahwe switch

18 Control unit Starter motor, terminal 50

19 Controd unit Pump relay, torminal 85

20 Contral unit Throttle valve switch

21 Control unit  Ignition distributor
{tripgering contacts)

22 Control unit Ignition distributos
{triggering contacts)

23 Control unit Temperoture sensor |1
(coolant)

Fig. 2470 6. Alw whetter fully opes. no axheest gas reclesalation

BB

2

3

9

38

Control unit
Fual injector,
eyk 1

Fusl infoctor,
eyl 2
Thermal timer,
8 terminal

Fuel injecter,
cyl. 3

Fuel injector,
oyl 4
Temperature
sensor 11
{caolant)
Cold start
volve

Cold start
valve

Fuel pump (—)
Fuel pump (4]
Connector
Main relay,
terminal 85

Main relay, terminal 87
Ground
Ground

Starter motor.
terminal 50

Ground

Ground

Ground

Thermal timer,
terminal W

Thermal timer,

terminal G

Ground

Connector

Pump relay, terminal 87

Igniticn cail,
torminal 15



Fig. 248,
ignition cail

Thecrtle vaive pmilch

Prossura ansor

Tharmad tistet

Cold wtart waiva

Stutas motar (arsminal 834
Dintesbetor (viggering contucis]
Coréral it

Coolan temparaturs sensor
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Ta fuse 1 s
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REPAIR INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
WORK ON VEHICLES WITH
ELECTRONIC FUEL INJECTION

Never let the engine run without the battery
being connected

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

At least one battery lead shauld be disconnect-
ad whaen about to use a high speed charger to
charge the battery in the vehicie

4, On no account may the contral unit ovarheat

asbove 185°F. The control unit must not be con-
nected up (the engine started) when the am-
blent temperature exceeds 185°F. (With paint-
work, 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 temperatu-
res exceading 185°F, the control unit must first
b removed)

The ignition must be switched off bafors con-
necting up or disconnecting the cantrol unit
For oll work with fuel lines, great care must be

Fig: 281, Tast instramam connected 63 ceble humass

taken to make oure that no dirt enters the
systern. Even small dust particles cen jam in-
[ectors

TESTING INJECTION EQUIPMENT
WITH BOSCH TEST INSTRUMENT
EFAW 228

1.
2.

w

S

Switch off the ignitton

Remove the control unit (see page 2-77).
Cannect the cable from test Instrument to the
cable harness in the vehicle, see Fig. 2-181
Switch "A" on the instrument to position *Maa-
suring circuit B,

Test as follows

(Mote. When testing with the test instrument,
the entice program should be carried out. Any
faulty component should be replaced or adjust-
ed before continuing the test. Extra starting
button for operating the starter motor may not
be connocted until the test “Voltage Il starter
metor” has been corried out)

L
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“Valve check”. (Switch "B poaition is of no importance bero.)
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Position of wmiich “8°

Turn switeh “A” 1o
Valve check
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Fig. 483, Ramsvisg dontrol ana

CONTROL UNIT
REMOVING

e

w

9

Move the right, front passengar seat to the reas
slop poition

Remove the baolt between the tubular bend and
screw. Move the seat to the front stop poai-
tion and fold it backwards, see Fig. 2-183
Ramove the control unit by unscrewing bath the
screws which secure the control unit In posi-

tion,
Remaove the screw for the cap holding the cable
harness 1o the control unit, see Fig. 2-184

Make a puller like the one shown in Fig, 2-185.
Heok in this puller, see Fig. 2-186, and pull out
the plug contact carefully

INSTALLING

w

-

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

Mount the control unit and fit the screws

Fold back the seat and move it to the rear stop
position

Fit the bolt between the tubular bend and the
link screw.

Fig 208 Removing plug costact



FUEL PUMP
REPLACING

Remove the protective casing by unscrewing
both the screws, see Fig. 2-

2. Disconnect the contact unit from the fusl pump.
and clean the pump hose connections.

3 Pinch the pump hoses with pinchers (2801}
Slacken the hose clamps and remove the hoses.
Fig. 2-187.

A, Romove the bolts securing the pump and take
down the pump.

5. Fit the new pump.

8. Connect up the hoses to the pump and remove
the pinchers.

7. Connect up the contact unit. Check to. make
sure the pump functions and that there is no
leakage at the hose connections

8 Fit the protective casing.

CHECKING

The pump should be capable of delivering 1.67
dm?/s (0.35 Imp.galls. = 0.44 LIS galis. /&) al & pres-
sure of 2.1 kpjem?® (30 pai). At this load, current
consumption should be 5.0 amps.

Note. The pump is pole-sensitive. Obssrve dua care
when testing a disconnected pump.

Fig. 257, Removing beel pums.

“

FUEL FILTER
REPLACING

1. Clean the filter hose connections.
2. Pinch the filter

hoses with pinchers (2001),
Rolease the hose clamps and remove the filber
from the hoses. see Fig. 2-188.

Mote. Make sure that the naw filter is fitted with
the arrow pointing in the direction of fuel flow.
Fit the new filter and tighten the hose clamps
Remove the pinchers,

Check to make sure there is no leaksge at the
hese connections

PRESSURE REGULATOR
REPLACING

t. Release the clamps at the hose connections for
the pressure regulator.

Flg, 2188, Ramavisg besl her
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Remove the pressure regulator by disconnect-
ing the hoses.

Fit the new pressure regulator and tighten the
clamps.

ADIUSTING

"

o

n

. Remove the hose from the fuel pump at the

distributor pipe and connect up the pressure
gauge. soe Fig, 2-189.

Aun the fuel pump aither by starting the engine
or by connecling up test Instrument Bosch
EFAW 228

Slacken the locknut and adjust the pressure to
2.1 kpfem? (30 psi). (Reploce regulator if pres-
sure ia Incorrect)

. Disconnect the pressure gauge and connect

the fusl hose to the distributor pipe.
Check to make sure there is no leakage.

INJECTORS
REPLACING

Disconnect the hose clips for oll injectors. Re-
mave the hoses from the retainer at the ther-
mostat housing. Disconnect the cable harness
from the distributer pipe.

Fip. B Coameating peessine gasge

@
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Remove the plug contact from the injector.
Remove the distributor pipe.

Tum the lock ring. Fig, 2-190, anti-clockwise 8o
that it loosens from the bayonet fitting,

Pull out the injector.

Fit the now injector and lock it securely with
the lock ring.

Fit the distributor pipe.

Fit the cabla harness to the distributor pipe and
secure the plug contact to the injector.

Fit the hoses to the thermostat housing.

‘When removing all the Injectors, for exomple,
For the purpose of checking, the hose clips need
not b removed since all the injectors and dis-
tributor pipe can be |fted up at the same time,
sop Fig, 2191

Maote. The rubber ring on the injector should be
replaced each time the Injector is removed.

CHECKING

Measure the resistance betwesn the tarminal pins.
It should be 240 ohms at +20°C (88°F).

MNOTE Never tast an Injector by connecting up 12
volts to the terminal. This would ruin the injector
immediately since it only caters for 8 max. operat-
ing voltage of 3 volta.

Maximum leakage for the injectors s five drops
per minute at 2.1 kpfem? (30 psi)

Fig. 2190, Removiag injectse



Fig. 211 Injecters remsved foe chovkisg

COLD START VALVE
REPLACING

Remave the plug contact and the fusl hose from
the valve

Romove both the screws and lift off the valve
Fitting is in reverse ordar.

THROTTLE VALVE
ADIUSTING

: ot

Release the locknut for the throttle valve stop
serew (1, Fig. 2-182), and back the screw &
couple of threads so that it is not against the
stop on the throttle valve shoft. Check to make
sure that the vakve I8 fully closed.

Screw in the stop screw until it touches the stop
on the throttle valve shaft Then serew in the
screw 1/2 turn and tighten up the locknut.
Check to make sure the throttle valve does not
stick or jam in closed position

Adjust the throttle valve switch

NOTE. ldie must not be adjusted with the stop
serew.

THROTTLE VALVE SWITCH
REPLAGING

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.

2:80
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2. Prese on the new throttle valve switch carefully.
Fit the screw loosely. Connect the plug con-
tact Adjust the throttle valve switch according
ta below.

ADIUSTING

Connect Bosch test instrument EFAW 228, see
page 2

Set switch "A" to position “Measuring” and
switch "B” to poasition “Throttla valve switch
e,

Slacken the scrows in crder to turn the throttle
valve switch. Mark the inlet duct at the upper
screw |f there is not one there already.

Turn the throttle valve switch clockwise as far
o8 it can go. Then turn it slowly anti-clockwise
until the peinter on the instrument goes over
from “ca' to 0™

Then turn o further 19 (1/2 graduation mark on
scals at upper attaching screw) and securn the
throttle valve switch,

Check to make sure that the instrument pointer
goes over 1o “ga’” when the throttle valve opens
about 1°, (Place o 0.50 mm=0,02" fesler gauge
between the stop screw and stop on the throttie
valve spindle. Change to a 0.30 mm (0L0147)
feelar gougo. but the pointer should not swing
to “ga”.)



CHECKING

Several components are connected up for the

following checks, 8o 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 & group of Injectors to indicate that
avitra fuel for acceleration has been injected.

THERMAL TIMER

REPLACING

1. Drain the coclant.

2. Disconnect the electric cables.

3. Unscrow and roploce the thermal timer.
4. Re-connect the electric cables,

5. Fill with coolant.

AIR CLEANER, 140
REPLACING (every 40000 km = 24 000 miles)
1, Turn the stesring wheal to the right to full lock.
2. Disconnect and move to the one side the ex-
pansion bottle.
3. Disconnect the hose batwoon the air intake and
the air clesner.
4. Remove the screws securing the cleaner and
remaove the cleaner.
5. Move the air intake over from the old cleanar
to the new ono.
B. Fit the new cleaner.
7. Connoct the hose between the air intake and
the cleaner.
. Restore in position and screw tight the expan-
sion bottle.

TEMPERATURE SENSOR |

(INDUCTION AIR)

REPLACING

1. Pull cut the four-way plug from the sensor.

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

3. Re-fit the four-way plug

CHECKING
Msagure the risistance between the terminal ping
and compare with Fig. 2-193.

00

| I B
soa L1 I I R
+10 +10 +30 +4

Fig. 3090, Resivtance in semparsvers vamsor for industion sl

TEMPERATURE SENSOR I

(COOLANT)

REPLACING

1. Drain off the coclant

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

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

“

CHECKING
1. Measure the resistonce betwsen the terminal
ping and compare with Fig. 2-184.

Fig. 2104, Hesistance in temparaturs wesscr boe coslam

2:81



AUXILIARY AIR REGULATOR

REPLACING

Drain off the coslant.

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

. Fit o new ssabing ring and scréw on the new
regulator,

4. Re-fit the alr hosen and fill with coolant.

7

CHECKING
. Run the engine warm {approx. 176" F). Read off
the idiing speed. After that pull off the hoses be-
tween the infet duct and the auxilary air regu-
Intor. Cover the hose opening with the hand.
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.

P

PRESSURE SENSOR

1. Pull cut the four-way plug.

Remova the hose from the pressure sensor,

Undo the three fixing screws holding the pres-

aure sensor to the wheel housing,

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

»

CHECKING

Measure the resistance betwaen the terminal points.
The resistance should be approx. 90 ohms botween
7 and 15 (primary winding).

Approx. 350 chma between B and 10 (secondary
winding).

All cther combinations should give “oa” ragistance.

IGNITION DISTRIBUTOR

TRIGGERING CONTACTS

REPLACING

1. Remove the ignition distributor,

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

3. Apply a litthe grease (Bosch Ft 1 v 4 or cor-

to the fibre dell pleces of

the ignition breaker lever on the now holdar.

4, Check 1o make sure the rubber rings are not
damaged, replace if necessary.

5. Fit the new helder in the distributor and secure
It (i ia not possible to adjust the contacts.)

& Fit the distributor and adjust the igniticn.

2:82

ADIUSTING THE IGNITION

1.
2.

Connect o rev. counter and. stroboscope.
Remove the hose for the air clesner at the
inlet duct. Disconnect the hose for the distri-
butor wacuum contral from the inbet duct.

Start the engine. Fit the plastic cover, 989
2002, as shown in Fig. 2-185, and adjust down
the spoed to 12—13 rfs (700—800 r/m) by
maoving the bar across the hole in the plastic
covar.

. Adjust the ignitien to 107 BTD.C. (For the

adjustment, slacken the distributor housing and
turn in the desired direction.)

Remove the plastic cover. Re-fit the hose on
the vagcuum governos. Re-fit the air cleanor
hose.

Fig. 2098 Cover for Igaition seiting

ADJUSTING THE IDLING

1.

2

L

Run the angine until it is warm (approx. 176° F).
Connect & rev. counter.

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

Check to ensure that the auxhiary nir regulator
is completely closed by pulling off the hose be-
tween the inlet duct and the regulator and by
covaring 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.

Adjust the idling speed to 15 rfs (900 r/m by
means of the idle sdjuster scrow, (If the speed
cannot be lowered sufficiently, check the basic
setting of the thrattle vaive, see Fig, 2-195)
Re-fit the air cleanor hose.



ADIJUSTING THE CO-VALUE

This adjustment is done ot idiing speed and
warm engine (B0= C= 1767 F).

Connact up 8 CO-meter,

2. Adjust the CO-value to 1—1.5 %, (Automatic 0.5
=1.0' 55) with the adjusting screw on the con-
trel unit

Turning the adjunting scrow clockwise increases
the CO-content

EXHAUST GAS RECIRCULATION
(EGR)

The lines and valve should be cleansd at int
of 20000 km (12 000 miles).

At mvery other cloaning, that is, every S0000 km
(24000 miles), the EGR valve should be replaced
by a new one.

When cleaning. remove the lines fram their con-
nections at the exhaust pipe and carburetor.

The intake manfold should only be cleaned when
necessary. Remove the manifold to do this. The
function of the EGR system is checked by connect-
ing up the distributor vacuum hose to the EGR

rvals

Fig. 2196, Adjeating the CO-vabve
Aarow = 0

ag werem

valve vacuum chamber with the engine ot idle.
This ghould cause the anging to stop or to run
very unevenly. If this does not happen, check ta
make sure that the EGR pipe and the EGR line are
not blocked. If this is not the caso. in othar words
the EGA pipe and EGR line ara without Faul
place the EGR valve with a new ane

re-

2:83



GROUP 26

COOLING SYSTEM
DESCRIPTION

Fig. 2197, Sealed type cosling srstem

GENERAL

The engine is water-cooled and the cooling system
is of the sealed type, see Fig. 2-197.

The fan is & fixed fan or a speed-regulated fan, o
so-called viscous type (see Fig. 2-188).

The function of the viscous typo is to ensure thal
the fan bisdes do not exceed a certain spaod even
if the engine speed is excooded. See Fig. 2-198.
The sbx fan blades are mounted asymmetrically to
keap down the noise leval. The fan coupling con-
sists of the casing (11, Fig. 2-198) in which the fan
blades (1) are secured with the bolt (2). The casing
(11) has two halves which, however, cannot be se-
parated for repairs, the fan coupling then being re-
placed complete. The hub (B) has a fight fit on the
water pump flange (8) and is locked by means of
the center bolt (7). The hub is provided with a alip
disc of friction material (3) surrounded by oil. Dur-
ing idling and at low speeds, stipping Is ingignifi-
cant, 5o that the fan provides an air current for
good cooling, When the ingoing speed (that of the
water pump) exceeds sbout 58 rfs (3500 rfm),

slipping increases (see Fig. 2-206). With this arran- ik o e
gement the fan speed should never exceed about 3 on 0. Friction material
04 rfs (26 r/m). The fan noise output would then e = m:‘:’o
ba low compared with a fan which runs at the same B Flangs, water pump.

2:84



2 impaiter B Shah wis bait besrings
A Seal ring {inbagral weit)
4 Flange T. Wear ring

high speeds as the water pump. Compared with
thia latter type of fan, the output loss will be less
for the viscous type fan. A centrifugal pump, Fig,
2-192, takes core of the coolant circulation and &
twin opersling thermesatat provides ropid warming
up of the engine and contributes to the engine
maintaining the most sultable temporature under all
operating conditions. The cooling system has o
copacity of 10 litres (10 gts.). OF this quantity, 0.6
litre (0.6 qt) fills tho exponsion tank at moximum
lenved,

In order to ochieve the desired affect with the
sealed cooling system, it must be well filled and
not leak. As coolant, a mixture consisting of 50 95
othylena gycol and 50 %, water is used all year
round. This mixture provides protection sgainst
frost down to minus 35° C (minus 32° F) and
should ba changed every other year, on which oc-
casion the engine, radiator and expansion tank
should be flushed with clean water.

If Volve anti-freaze for cars is used (it has o red
colour), it should not be mixed with other types of
anti-freaze.

COOLING SYSTEM INNER CIRCUIT
(BY-PASS)

The cooling aystem consists of two circuits, an in-
ner and an outer one. When the engine ks warming
up and n very cold weather when large quantities
of heat are required for warming up the inside of
the car, the coolant circulates almost sciclusively

4 Bypas pipe

through the inner eircuit (the by-paes). This cireult
covers the engine and car heater. The thermostat
is closed, that is, the outlet to the radiater is shut
off. The coolant posses through the thermostat by-
pass to the distributor pipe (5, Fig. 2-200) in the
cylinder head. Thie resulte 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 & constant temperature. The
coolant surrounding the cylinder walls is circulnted
by means of thermo-syphon action,

COOLANT SYSTEM OUTER CIRCUIT
When the coclant in the inner circult reaches a sult-
able temperature for the engine, the thermostat be-
gine to open, during which time the by-pasa bet-
ween the thermostat housing and the pump gradu-
ally closes, sea Fig. 2-201,

2:85



Coolant flows from the engine into the upper part
of the radiator is coaled and then sucked by the
pump out from the lower part of the radiator from
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 pormits the coolant to expand
without Invalving any losa of coolant 5o that thera
ia oir suction ot 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
alr from antering this system, The akr, however, is
subsequently separated and forced out into the ex-
pansion tank whera it s replaced by coolant from
thin tank. It is, therefors, important to check the
coclant level after the system has been emptied
and filled with new coslant

The expansion tank cap s provided with a valve
which opens when the pressure in the system goes
up to 0.7 stmospheric gauge. There is also a valve
which optns when there is o partical vacium in the
system and admits air into the expansion tank.

REPAIR INSTRUCTIONS

RADIATOR
TOPPING UP WITH COOLANT

Topping up with coolant, connisting-of 50 % ethy-
lane glycol and 50 %, water {all year round) ia done
in the expansion tank, when the level has fallen to
the “Min™ mark.

MOTE. Mevar top up with water only.

DRAINING COOLING SYSTEM

To drain the coofing ayatem. semove the plug on
the right side of the engine and remove the lower
radiator hose, The expanaion tonk i emptied by
first taking It off its mounting and holding it at &
sufficient height so that the coolant runs into the
radiator. Anothar way to empty the tank is to tum it
upside down

FILLING EMPTY SYSTEM WITH
COOLANT

Before filling, flush the cooling syntem with clean
water. When filling with coolant, thraugh the filler

2:86

opening on top of the radiator, the heatar contral
should bo set at max. heat. Fill the radiator to the
top and fit the cop. Fill also the expansion tank to
the “Max” mark o¢ to max: 30 mm (1 1/87) above
this mark. Run tho engine for several minutes ot
differont apeeds, If necessary, top up with more
coolant and then it the expansion tank cap. After
driving for o short time, check the coolant lavel and
top up with more coolont since It takes soma time
before the system in completely deveid of sir.

COOLING SYSTEM LEAKAGE
CHECK

The cooling system ts checked for leakage os fol-
lows: Connoct & cooling systom pragsure teatar 1o
the hose batween the expansion tank and radiator.
Use o sultable T-nipple ond two piecen of hoses
Carefully pump the pressure up to-aslmost 0.7
kpfem® (10 pai). Observe the pressure tester



Fig. 332 Expamsicn tamk

gauge. The pressure must not drop noticeably dur-
ing 30 seconds. If it does, examine and remedy the
leakage,

REPLACING RADIATOR

Remove the radistor cap and drain the system
of coolant by disconnecting the lewer radioter
hose.

Remove the expansion tank with hose and
empty out the coolant. Remove the upper ra-
diatar hoaa

Remave the bolts for the radistor (and fan cas-
ing). Lift aff the radiatar.

Pace the radiator in position and tighten the
bolts for the radistor.

Fit the radiator hoses as well as the oxpanaion
tank with hose.

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

e

focd

-

=

REPLACING WATER PUMP

Remove the radiator according to the inatructions
given under “Replacing radintor” and serew 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 aide of
the pump letate correctly. Also press the pump up-
wards against the cylinder head mxtension under
the bolting, so that the sealing between the pump
and cylinder head will be satisfactory, Moke sure
thot the sealing rings at the water pipes are not da-
maged and press in the pipes thoroughly whon at-
taching,

THERMOSTAT

Aftar baing removed, the thermostat can be tested
in & vessel contnining heated water. The tharmo-
ntat should opan and close according to the values
given in *Specilications”. A faulty th

should be discarded. Use o new geaket when fitt-
ing the thermostat.

TENSIONING THE PULLEY BELT

Belt tensioner 2906 can be sultably used for
checking ond odjusting the bolt tension.

The gauge ia placed on the balt sa shown in the
Fig. 2-203. The belt must lie in the fork on the thrust
rod. Push the gauge down until both ends on the
stop ruie lle against the belt. In this position, rend
off the gauge. Fig. 2-204 ahows the corract values.
(Seo also tha table.)

Fip. 2204, Bel tecaiosing geuge valuss
Taw alse Ba table
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When adjusting the belt, usa the upper, max, limit-
ing value Indicated, since the tensioning reduces
somewhat after the engine has bean turned over
sovaral times

MOTE. The alternator must not ba obliquely loaded.
If an iron lover i used for adjusting, it should be
placed betwaen the engine and the frant end of the
akternator.

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

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

Without 2906
The pulley bolt is tensioned so that it can be de-
fiected 10 mm (approx. 3/87) with a force acc. to
table applied to the bolt midway betwean the wator
pump pulley and alternator pulley, see Fig. 2.205.
The amount of force applied will depend on the lo-
cation of the bolt in the oblang slot in the:

Fig. 2208, Fan belt tessien
Fafan fabls  Amid mm (appeos. 3]

a mark on the fan and one on the water pump pul-
lay. Find out the speed relationship betwean fan
and pulley by means of the siroboscops. The fan
speed should fallow the speed of the water pump
according to the curve given in Fig. 2-206.

Fan apesd

With the bolt at the end of the slot (long belt), the
force applied should be the lower value: and with
the bolt at the beginning of the slot {short belt), &
force of the higher value should be applied. If the
bolt is located anywhera between these extremes,
the force applied should be proportionally within the
twa limits: given.

FAN COUPLING
The fan coupling fuction can be checked with a
siroboscope with variable blinking frequency. Make

Fan belt tensioning:

Inpet speed, fim (watnr pums) TR
Fig. 3306 Curve far tan coopling allp

with 2006 F
A c LR G
Wahicle with I-h drive 8.0—100 7580 1.0 70—100 (15.5—22 )
Vehicle with rh drive 72—83 6.5—7.1 295 B5— 70 (12 —155)
Vehicle with r-h drive
and air conditicning 90100 BE—93 1.0 85—100 (19 —22 )

Aw Chock value with bolt tensioner gauge, 2908, now belt

8= With balt in outer position (stretched balt)
C=Value whan fitting new belt

F =Dapression force in N (Ib) when depressing 10 mm (3/8”) midway between pulleys,
(The lower value with belt in outer position, atratched.)
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GROUP 30

GENERAL

The electrical systermn i designed for a voltage of
12V T
main parts: Ba

ipment i made up of the

owing

v, aiternator and voltage regula-

tor, starter motar, ignition system, lighting, other
slectrical standard equipment and inatruments

GROUP 31

BATTERY
DESCRIPTION

The battery. Fig. 3-1, is placed on a shelf to the laft
of the radiator. It is & 12 V lead battery with a capa-

city of 80 ampérehours and with the negative pole
stwd grounded

REPAIR INSTRUCTIONS

REMOVING

1. Remove the coble terminals on the battery ter-

minal studs. Use a puller If the cable terminals

are stuck to the terminal studs.

Remova the securing bar and Nft up the battery.

Clean the battery with a brush and rinsa it down

with cloan. lukewarm waoter.

4. Clesn the battery shelf and the cable termingls,
Liae 0 special steel brush or pliers for the cable
terminats.

a4

FITTING

1. Place the battery in position.

2. Re-fit the securing bar and socure the battery,

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

SERVICING

If the battery is to function satisfactorily, the ocid
must be maintained at the specified level above the

plotes. Ensure that the acid level is about 5 mm
(3/187) above the plates. IF the level is too low, fill
with distilled water 1o the extent necessary. Alsc
make sure thot the battery is securaly fued and
that the cable terminals are well-tightened.

The cable terminale and battery terminal studs
should be coated with a light layer of vasakne to
prevent cxidaticn.

Fig. 3. Bamery



GROUP 32

ALTERNATOR

S.E.V. MARSHALL 14 V—T71270202

DESCRIPTION

Fig. 32 SEV. Murshall altarnstor dismantled

1, Brush heider 1 5w ring wnd sheid & Rator
2. Molation diode with 4. Rwctiur {Wison Soder) 7. Driew and shiskd
hoider b Suio B Puliey with fsn
e o o o 4 e s s The ah s & three-phase, dalt
i B+ alternating unit which is belt-driven from a pullay
——‘—I-O on the crankshaft.
5 Y 3 The alternator has o built-in rectifier in the séip ring
j S WY - end shiaid. This rectifier conaists of six ailicon dio-
! des. The rotor is a claw-pole type with the field
winding fed across two slip rings. The rotor I8 so
degigned as to parmit o maximum aiternator speed

|.
! of 250 /s (15000 r/m)
|
|
|

Fig. 3. Insar witing of the aitemator .L_L“ i | l_ BT
Hiator 4. Paciilies dides T e P
Fater (liakd winding) 5. leolasen. diod e
Biip rags ane brush halder Fig, 34. Ougon curve for alisemstor

I
- e e




The imolotion diode (2, Fig: 3-2) placed on the out-
side of the alternator has two functions: It octa as
an extra cut-out current protection far 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.

The olternator i self-limiting (max. 35 amps) ond
for this reason o simpla voltage regulator can be
usad with only voltage control.

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 palarity.

Mever 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.

Mo attempt should be made to polarize the al-

ternator since this is not necessary.

. When charging the battery while installed in the
wohiclo, the negative battery lead should be dis-
connected,

A rapid charger should not be used o5 an aid in
starting

When using an extra battery as an aid in atart-
ing, abways connect it In parallel

7. When carrying out any alectric welding on the

wahicle, disconnect the negative battery lead as
well as ol the alternstor leads. The welding
unit should always be connected as near as
possible to where the welding is to be caried
out

ol

-

-

o

-

REMOVING ALTERNATOR

Disconnect the negative lead to the battary,

Disconnect the leads to the alternator.

Remove the bolt for the adjustmant arm

Remove the bolt holding the alternstor to the

engine block

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

&g

DISASSEMBLING ALTERNATOR

(]

=

w

Release the two screws holding the brush hal-
der and remaove the isolation plate. Pull out the
brush holder

Fix the pulley with balt in & vice with soft jaws,
aee Fig, 3-8

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
tsclotion diode. Lift off the |sclation diode hol
der,

Mark the drive end shisld, stator and slip ring
end shield to aveid confusion when pssemb-
ling. Aemove the four attaching screws.




Fig & Femering pulley et

o

Remove the rotor and drive end shield with the

halp of two screwdrivers, which are inserted in

two of the slots betwaen the stator and drive

ond shigld, see Fig. 3-7.

MNOTE The screwdrivers may not be inserted

deeper than 2 mm (just aver 1/167), otherwise

the stator may be damaged.

Releaga the thres scrows holding the support

plate of tha drive end bearing. Release the

baaring by knocking the end of the shaft against

a peece of wood, see Fig. 3-8

8. Remove the nuts and washers for the dioda hal-
der for the negative dicdes

9. Aemove the stator ond diode holders for the

alip ring end shiald

Fig. 34 Removing drive wed shisld

CHECKING DISASSEMBLED
ALTERNATOR

STATOR

Check the stator for any short-circulting. If one or
several of the colla are burnt, thers must be o
short-circuit in the stator, Connect a test lamp (12
V., 2—5 W) between the stator plotes and & termi-
nal on the stater, see Fig. 3—4.

If the lamp lights, the isclation batween the stator
winding ond the stator plates must be burnt out, in
which case the stotor should be replaced.

NOTE. Only a 12 ¥, 2—5 W tost lamp may be used;
110 or 220 ¥, D.C. or AC. lamps may NOT be
used, This applies to all the alternator componaents.

Fig. 37 Dissssembling sberates

Fig 38 Cheehing stator



Chasck the diodes with n diode tester, ses Fig. 3-10.
If any of the rectdier dicdes s faulty, the entire
diode holder (with thres diodag) must be replaced.
If the isclation dicde is faulty, replace the holder,
complate with isolation diode.

If & diode tester is not available, the diodes should
be soldered loose (see page 3:6) and tested with
an chmmeter. The diodes should have high resist-
ance in reverse direction and low resistance in
the flow derection.

Fig. 341, Checking iesiution dinds

Fig. 312 Check mastuming rotor

ROTOR

Chack to make sure that the slip rings sre not dirty
or burnt

Check the winding for breakage or damaged Isola-
tion. Measure the resistance between the alip rings,
see Fig. 3-12. At 25°C (77°F) the resistance should
be 52+0.2 ohms.

If the slip rings are dirty, clean thom carefully with
a cloth modstened in trichiorethylene. The alip rings
can also be polished with fine sand paper.

If the winding is foulty, the entire rotor must be
raplaced

Check the bearings, (New bearings should always
be fitted when the alternator has bean dismantled)

BRUSH HOLDER

Connect a test lamp boetween the brushes. The
lamp maigt mot light

Connect the test lamp between the DF-terminal and
“4" brush. The lamp should give & steady light
even if the brush or the terminal cable is moved,
see Fig. 3-13. Connect the test lamp batwaeen the
brush holder frame *—" brush. The famp should
givee o steady light even (f the brush or the terminal
load is moved,

IT the brugh holder doss not meet the above requl-
rements, or If the brush length is loss than 5 mm
(approx. 3/167), then replace the brush holder.

3:5



Fig. 353, Checking brush balder

The brush length is measured betwoen the brush
contact surface and holder, with the brush resting
againet the spring, see Fig. 3-14.

REPLACING RECTIFIER DIODES

1. Mark the leads connecting the stotor to: the
diodes. Solder loose the leads.

2. Place the new diode holder in exacily the same
position eccupied by the old one. Hold the cut-
going diode lead with o pair of flat pliers, {This
I8 to conduct the heat from the saldering points
#0 a8 not to damage the new dicde.)

3. Solder on the dicdes. see Fig. 3-15,

NOTE. The complete *+" or "—" diode holder
must be replocod even If only ona diode is
Fauslty,

Use a well-heated soldering iran, minimum 100 W

far the soldering.

Mever change places for the two diode holders. The

Fig. 314 Measuring brush leogth

3:8

Fig. 315, Seldeisg divdes

positive diode holder is isolated from the frame by
means of igolation washers and sleeves and its
diodes are marked in red.

The negative dicde holder i not isolated and its
dicdos are marked in black.

REPLACING BEARINGS

DRIVE END SHIELD BEARINGS

Remeving

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

2. Pull the bearings off with o claw puller, see
Fig. 3-16.

Fitting

1. Place the support plote on the rotor shaft with
tha three elevations Facing the rotor winding.

2. Press the bearing in with the help of a tubular
aleeve which presses on the bearing Inner ring.
see Fig. 317

SLIP RING END BEARING

Removing

1. Place the rotor in a vice with soft jaws,
2. Pull the bearing off with a claw puller.

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



Fig. 336 Remaving beasings

REPLACING SLIP RING END
SHIELD O-RING

1

Romove the O-ring with o steel blade with
rounded adges (for example, & feelsr gauge),
sea Fig, 3-18

Fig. 347, Fitting Besrings

Fig. 308 Remevisg O-rag

2 Wash the groove clean
Chock that the hofo in the bearing shield is not
blocked.

3. Fit a new Q-ring.

Lubricate the O-ring and the hole with mineral
il or similar

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

ASSEMBLING ALTERNATOR

1. Fit the stator and the diede holders in the alip
ring end shield. (Do not forget the igolation
washers for the positive dicde holder). Fit the
nuts and washers on the negative diode holder
screws.

2 Press the rotor into the drive end shield. Fit
the three screws for the drive besring suppart
plate.

3. Fit togethar the rotor and stator sections.

4. Fit the attaching screws. Tightening torgue 2.8
—3.0 Nm {2.0—2.2 Ibf).

5. Fit the plastic tube and isolation washers on the
screws on which the isclation diode s to bo
mounted.

Fit the isclation diode, put on the nuls and
washers, Fit the brush holder.

6. Fit the spacer washer, key, fan, pullay, washer

and nut. Tightening lorque 40 Nm [28.0 faft)

3.7



. Connect o test lamp between B4 and the alter-
nator frame. Switch the connections, The lamp
should light anly in one direction, se Fig. 3-19.
After any ropairs, the alternator should be
test-run in a test bench

INSTALLING ALTERNATOR

1, Place the altemator in position while fitting on
the fan belt at the same time,

2. Fit the ataching bolts and tensioning iron with-
out tightening up the balts, Adjust the belt ten-
sion (see Part 2, Engine, Group 28} and securs
the alternator. NOTE, Force may only be applied
to the front end of the alternator when adjuating
the bait tension.

3. Fit the loads to the altarnator.

4. Fit the battery lead

Fig. $19, Checking shematcr

VOLTAGE REGULATOR

S.E.V. MARSHALL

DESCRIPTION

Fig. 320 Wohsge regelator fitted

The regulator. Fig. 3-20, is a twin contact regulator
with one upper movable contact and a lower one.
Tho movable contact ks secured to an armature
which is actuated by a voltage coll. The regulater
also containg throo resistors and one thermistor.

FUNCTION

When the ignition key in switched on, current flows
through the charging waming lamp to D4 on the
reguiator. It |8 then conducted via the regulater
through the field winding to ground

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



is roctified by the silicon diodes and the direct sur-
rent produced is re-fed vis the reguistor to the
field winding until the regulating voitage has been
reached, When the regulating voltage has baen
reached, the armature s attracted by the coil.
This couses the contacts to open and the field cur-
rant must pasa resistor A1, Fig. 3-21

If in spite of this, tha voltage rises, the armature is
drawn further down and the movable contact mests
the lower contact so that the fiold winding is
grounded at both ends, this causing the voltage 1o
drop rapidly. The cycle is ropeated continuously
a0 that the voltago is maintained constant.

—0%‘“ 51 Voltage. weding

?, 52 Acceleration wading
Rl Raguistor realstases
_DCDF g
P2 Danping resistsnce
W10,
", ) Companastisn
resistance {sdacted i3
AT durieg manudactura}
400~ BT Compatsation
tharmistor appeas
i 4w BC (TR

R
Fig. 30, Inser witlng of requlster

TESTING ALTERNATOR
AND VOLTAGE REGULATOR

GENERAL

Fixed clamps should be used for all testing of the
alternator equipment. So-called crocedile clamps
should not be used as they have a cortain tendency
to loosen. A loose lead con result in the alternator
and regulater being damaged. When about to con-
nect up Instruments, disconnect the battery first.

CHECKING ALTERNATOR

CIRCUIT

Before cammying out any tests on the altornator or
regulater in the vehicle, check the battery and ve-
hiche wiring systam for demaged leads or insulation,
loose or corroded lead terminals and poor ground-
ing.

Check the fan belt. Any of the above faults must be
remedied befora the electrical checks can be start-
ad,

TESTING BATTERY

Teat the battery with a hydromater 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 H necessary. A fully charged battery which is
otherwise in good condition should always be used
when testing.

CHECKING VOLTAGE DROP

This test is made to check the leads between the
alternator and the battery and also the battéry
earth lead. The test should be carried out with a
fully charged battery in good condition. The battary
terminals should be well cleaned and tightened.
Load the alternator with about 10 amps. Sultable
toad: Mainbeam Hghts switched on. With the en-
gine running and the alternator supplying 10 amps.,
measure with a suitable voltmater the voltage be-
tween the pasitive pole af the battery and B4 on
the alternator. IF the voltage at this test exceeds 0.3
wolt, there Is o fault in the lead or cantact, which
must be remedied immadiately. After repairing the
leads or contscts, measure once again. With the
same lond as sbove, measure the voltage drop
botween the negative pola of the battery and the
alternator terminal D—. Here the voltage drop must
niot exceed 0.2 volt. If the voltage drop exceeds 0.2
wvolt, check the battery ground, |ead, the altamator
eontact with the engine and the engine contact with
the chassis. After making the necessary ropairs,
measure again.

CHECKING ALTERNATOR
{In @ test bench or in the vehicle)
Cannect up the alternalor as shown in Fig. 3-22

3:9



T
V.
A o
A
A
2 c
B- BF,
-
Fig. 322, Wiring diagrem for tasting sitemaser
A Amgrnator D. Ammater 050 smps

E Valimster 020 wolts

Chuock thot the current through the field winding
(ammeter C) s 2—2.5 amps. (If the current is not
the correct one, then check the brush helder and
field winding) Aun the alternator to a spead of
50 r/s (3000 r/m). (Engine speed 25 rfs = 1500 rfm).
The alternator should then produce at jeast 30
amps at about 13 volts. (A further load may be
conncted up in order to maintain the voltage st
about 13 volts.) Measura the voltags at B+ and 81
when the alternator chorges.

The veltage should be DB—0.9 volt higher at ter-
minal 61, otherwize the isclation dicde is faulty
and should be replaced.

CHECKING VOLTAGE

REGULATOR

(In @ test bench or in the vehicle)

Connect up the alternator and regulator as shown
in Fig. 3-23. Run the alternator at about o spoed of
835 rfs (5000 rfm) (engine spesd 42 rfa = 2500 rjm)
for 15 seconds. Then read off the voltage on the
woltmeter. With no fond on the alternator, the volt-
meter should read 13.1—14.4 volts with the regu-
Intor ambient temperature at 25°C (T7°F).

Load the alternator with 10—15 amps, for example,
full-beam headlights, and read off the voltage. The
woltage should also lie on this occasion betwaen
13.1—14.4 volts. For ambient temperatures other
than 25°C (T7°F), see the diagram in Fig. 3-24,

310

Fig. 220, Wiriog dagram for testing voltsge ragelitor

A Ahernater . Vollsgs reguistar
B. Battery 09 A% F. Warsing lamp. 12 volts
© Valtmater G20 smps 2 wattn

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

If the voltage regulator is to be tested more accu-
rately, ingtall it in the vehicle which should then be
driven for obout 45 minutes ot o speed ahove 50
kmph (30 mph)

The reason for the driving is to enable the regulator
to obtaln the correct working temperature.

NOTE The vehicle must bo driven. It is not suf-
ficiant just to have the engine idling.

-0 +20 +40 460 B0
e

Fip. 334, Vohagetemparsturs disgram fee eold velags
Frgulstar



y after, or during  driving.
measure the voltage between B4 end D— on the
alternator. The engine should be turning over at
mbout 42 rfs (2500 r/m) when the measuring iz bo-
ing carried cut. When the regulator ambient tam-
perature is about 25°C (T7°F). the voltage should
be 13.85—14.25 volts. For other ambient tempera-
tures, aoo Fig. 3-25,

FAULT TRACING

15
e

©-20 0 20 440 +50 +80

Lo
Fig. 335, Voltaps-temparstors @agrem foe warm voduge
regubator
FAULT

s Alternator does not charge.

Charging weak or irregular.

Toa high charging.

REASON

Waorn or insufficiently tensioned fan belt.
Breakage in chargeng circuit.

Worn brushes.

Broakage in rotar winding.

Breaknge in isolation diode.

Faulty regulator,

‘Wem or insufficlently tenaioned fan belt.
Intermittent breskage in charging clrcuit.

Worn brushes.

Breakage or shori-circulting In one or several rec-
tfier diodes.

(Broskage in a diode reduces the charging current
about 5 ampa, Short-circuiting in o diode limits the
alternator charging current to 7—B ampa and cau-
se8 8 rumbling sound in the altemator.)

Partial short-circulting in the rotor.

Broakage or short-circuiting In the stator.

Faulty reguistor.

Faulty reguleter,
Faulty terminal on regulator or alternator,
Shart-circuiting in isclation diode.



Noise in alternator.

Charging warmning lamp giows.

312

Worn fan belt.

Locse pulley.

Womn bearings

Shaort-circuiting in one or several rectifier dlodes.
Alternator pulley incorrectly aligned in relation 1
the crankshaft pulley.

Voltage drop in fusebox.
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ALTERNATOR

S.E.V. MARSHALL 14 V—34833

DESCRIPTION

& Mectifier [silicon drdes)

The alternntor is & three-ph 1

Fig 326, Exploded view of shermator
e

5. Eaabor
& PMotor
7. Ortvm end abaid
& Fan
The has & roating fAeld (rotor) and statio-

alternator unit which is located on the right-hand
side of the engine and in driven by a V-balt from a
pulley on the crankshaft,

The alternator has a rectifier bullt into the alip ring
end shield. This rectifier consists of six silcan
diodes.

|

|

- e e

"

Fig 327, AMsmator ianer circult

1. Snstor A, Rectiier dioden

2. otae 16kt winding) 5 laslsticn diden
3 Slip rng aed brush bolder

nary generating windings (stator].

The rotor ks of the claw-pole type with the field
windinga fod over the slip rings. The construction
of the rotor has made it possible for the alternntor
to have a max. speed of 250 rjs 15000 r/m.)

The Isclation diodes (2, Fig. 3-26), which are placed
on the outside of the altemator, have two func-
tions: They prevent the battery from discharging
through the regulator and afternator fisld, and they
provide a simple means of operating the charging
warning lamg,

The alternator is self-limiting (max. 55 amps.) and
for this reason a simple voltage regulator can be
used with only voltage control,

] I
Tt e

| Il

| =

v/f

i

I I

Jis
W B e GBS 00 BBST e e :u



REPAIR INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
WORK ON ALTERNATOR
EQUIPMENT

1

When replacing or fitting the battery, make sure
that the new battery b5 connected with the cor-
rect polarity.

Mever run the alternator with the main circuit
broken, The bottery and/or afternator and regu-
lotor loads must never be disconnaected while
the engine is running.

No sttempt should be made to polarize the
alternator since this Is not necessary

4, When charging the battery while instalied in
the vehicle, the nogative battery load should be
discannected.

5. A rapid charger should rot ba used as & help
in storting.

& Whan using an extra battery as an aid In stan-
Ing. always connect it in parallel

7. Whan carrying out any electric welding on the
vehicle disconnect the negative battery lead as
well as all the alternator leads. The welding unit
should always be connected as near as possible
o whera the welding is to be carried out.

REMOVING ALTERNATOR

1. Discannect the negative lead to the battery

2. Disconnact the leads to the alternator

3. Romowe the bolt for the adjusting bar.

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

5 Remove the belt and [ift the alternator for-

wards,

DISASSEMBLING ALTERNATOR

@

n

o

-
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Aelease the two screws holding the brush hold-
ar and rameve the isolation plate. Pull out the
brush hoider

Remove the nut and washer. Lift off the puliey,
fan, key ond spacer wash
Femova the nuta and washers an termingl 61
and the carresponding on the athar side of the
taolation diode. Lift off the isclation diade hold
or, see Fig. 3-30,

Mark the drive end shield, stator and slip ring
end shield to avold confusion when assembling
Remove the four attaching scraws,

Remave the stator end slip ning end shiold with
the help of two screwdrivers, which are inserted
in two of the sockets between the stator and
drive end shield, sea Fig. 3-31.

MOTE. The screwdrivers may not be inserted
deeper than 2 mm (just over 1/167), otherwise
the siator may be damaged.

Polease the three scréws holding the support
plate of the drive end bearing FReleasa the
tearing by knocking the end of the shaft againat
o plece of weod, see Fig. 3-32

Remove the nuts and washers for the diode
holders

Remove the stator and dicde holders for the
slip ring end shield

Fig. 330 Memoving isalation dicdes
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Fig. 330, Dissssambling ahenstor

CHECKING DISASSEMBLED
ALTERNATOR

STATOR

Check the stator for any short-ciruiting. If one or
several of the coils are burnt, there must be a
short-cirouit in the stator. Connect a test lsmp (12
V.2—5 W) batween the stator plotes and a terminal
on the stator, see Fig. 3-33

If the lamp lights, the isclation between the stator
winding and the stator plates must be bumnt out,
in which case the stator should be replaced
NOTE. Only a 12 V, 2—5 W test lamp may be used;
110 or 220 V, D.C. or AC. lamps may NOT be us-
ed. This applies 1o all the slermator components.
Check the dicdes with a diode tester, see Fig. 3-34
If any of the rectifier diodes ia faulty, the entire

Fig. 332 Aemeving drive end shisid

Fig. 330, Checking wiaiar

diode holder {with three diodes) must be replaced
If any of the Isolaticn diodes is faulty, replace the
holder, complete with isclation diodes.

IF & diode tester s not available, the diodes should
be soldered loose (see page 3-17) and tested with
an ohmmater. The diodes should have high resist-
ance in reverse direction and low resistance in the
flow direction,

ROTOR

Chack to make sure that the slip rings are not dirty
o burnt

Check the winding for breakage or damaged isola-
tion. Measure the resistance betweoen the slip nings,
see Fig. 3-38. At 25°C (77°F) the resistance should
be 3.7 ohms.

mp
Fig. 3. Chacking Siodes

3:16



Fig. 335 Cheeking Isslation disdes

¥ the akip rings are dirty, clean them carefully with
a cloth moistenad in trichlorethylane. The slip ringa
ean also be polished with fine sand paper.

If the winding is faulty, the entire rotor must be re-
ploced

Check the bearings. (The bearings should always
be replaced when the alternator has been dismant-
led)

BRUSH HOLDER

Connect o test lamp betwen the brushes. The
lamp maust not light

Connect the test lamp between the DF-terminal
and 4" brush, The lamp should give a steady
fight even if the brush or the terminal cable |s mov-
ed, see Fig 3-37. Connect the test lamp betwoen

the brush holder frame “—" brush. The lamp

should give a steady light aven if the brush or the
torminal lead iz moved.

If the brush holder does not meet the above re-
quirements or if the brush length is less than 5
mm (approx. 3/16"), then replace the brush holder
The brush length |s measured between the brush
contact surface and holder, with the brush resting
against the spring, see Fig. 3-38.

REPLACING RECTIFIER DIODES

1. Mark the leads connecting the stator lo the
diodes. Solder loose the leads,
Ptace the new diade holder in exactly the some
position occupled by the old one, Hold the out-
going diode lead with o pair of flat pliers. (This
I& to conduct the heat from the soldering paint
0 as not to damage the new diede.)

. Solder on the diodes, see Fig. 3-38.
NOTE. The complete ° 4" or "—" diode holdar
must be replaced even i only one diode is
faulty.

@

Fig. 33, Checkmessuring rotor

Fig. 330 Measuring braah length



Fig. 3. Boldariag ¢a diodes

Use o woll-heated soldering iron, minimum 100 W
for the soldering.

Mever change places for the two diode holders,
The positive dieds holder is isolated from the frame
by means of isotation washers and sleaves and ita
diodes are marked in red,

The negotive diode holder |s not isolated and its
diodes are marked in black.

REPLACING BEARINGS

DRIVE END SHIELD BEARING

Aemaving

1. Place the rotor in o vice with soft jaws.

2. Pull the bearing off with a claw puller, see Fig,
340,

Installing

1. Place the support plate on the rotor shaft with
the three elevations facing the rotor winding.
Preze the bearing in with the halp of & tubular
sleave which presses on the bearing inner ring,
see Fig. 341,

SLIP RING END BEARING

Removing

1. Place the rotor in a vice with soft jaws.
2. Pull the bearing off with a claw puliar.

Installing
. Press the bearing on with o tubular sleove
which presses on the bearing Inner ring.

Fig. 240, Removieg braring

REPLACING SLIP RING END

SHIELD O-RING

1. Remeve the O-ring with a steel blade with
rounded edges (for example, a fecler gauge),
see Fig. 3-42.

Wash the grocve clean.

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

r

Fig. 340, Fintisg bearing
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Fit & new O-ring.

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

The O-ring should be replaced sach time the
alternator has been dismantid.

ASSEMBLING ALTERNATOR

&

m

. Fit the stator and the diode holders in the slip

ring end shield. (Do not forget the isclation
washers for the positive diode holder) Fit the
nuts and washers on the negative diode holder
BCTOW.

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

. Fit together the rotor and stator sections.
. Fit the attaching screws. Tightening torque 2.8

3.0 Nm {2.0—22 bft)

. Fit the plastic tube and isolation weshers on

the screwa on which the izolation diode is to be
mounted.

-

Fig. 343 Chacking shersater

Fit the lsclation diode, put on the nuts and
washers. Fit the brush holdar,

Fit the spacer washer, key, fan, pulley, washer
and nut. Tightening torque 40 Nm (28.0 isf).
Conrect a teat lamp between B4 and the alter-
nator frame. Switch the terminals. The lamp
should light enly in one direction, see Fig. 343,
Aftor any repairs, tha alternater shoul dbe test-
run in a test bench,

INSTALLING ALTERNATOR

1

(]

4.

Place the aiternator in position while fitting on
the fan belt ot the same time

. Fit the attaching bolts and tensioning iren with-

out tightening up the bolts. Adjust the balt ton-
sion (se Part 2, Engine, Group 25} and secure
the alternator. MOTE. Force may only be applied
to the front end of the alternator when adjusting
the belt tension. Fit the leads to the alternater.
Fit the battery lead.



VOLTAGE REGULATOR
DESCRIPTION

The regulator, Fig. 3-34, |s a twin contact regulator
with & fixed upper contact. a movable contact and
o fixed lowar one. The movable contact is attached
to an armature which is actusted by a voltage coll.
The regulstor alss houses four resistors and ane
thermistor,

FUNCTION

Whan the Ignition key is switched bn, current fows
through the charging waming lamp to 4 (61) on the
regulator. It is then conducted via the regulator
through the fiald winding to earth,

When the alternator starts rotating, alternating cur-
rant is formaed in the stator. This alternating current
s rectified by the silicon diodes and the direct
current produced I8 re-fed via the regulator to the
field winding until the regulating voltage has been

2 Dumping resiutesce
00-+1%

3 Compenstion

resistince. (adapled 10

RT during marducturs)
raaticn

thermintor_ sgprax
4w %°C GT'F)

reached. When the regulsting voitage has been
roached the armature is attracted by the coil, This
causes the contacts to open and the field current
must pass the resistances R, Fig. 3-45.

IF in spite of this, the voltago risos, the armature is
drawn further down and the mevable contact meets
the lower contact so that the field winding Is earth-
ad at bath ends, this causing the voltage to drop
rapidly. The cycle is repeated continususly so that
the voltage is maintained constant,



TESTING ALTERNATOR
AND VOLTAGE REGULATOR

GENERAL

Fixed clompa should be used for all testing of the
siternator equipment. So-called crocodile clamps
should not ba ueed as they have a certain tendancy
to loosen. A loose lead can result in the alternator
and regulstor being damaged. When about 10 con-
nect up instruments, disconnect the battery firnt.

CHECKING ALTERNATOR CIRCUIT
Before carrying out any tests on the alternator or
ragulator in the vehicle check the battery and ve-
hicle wiring system for damaged leads or insula-
tion, loose or corroded lead terminnls and poor
sarthing. Check the fan belt (see Part 2. Engine.
Grup 25). Any of the above faults must be remedi-
od befora the slectrical checks can be started.

TESTING BATTERY

Test the battery with & hydrometer and battery test-
er. If the battery in not fully charged, remove it
from the car and charge it or replace [t with a
new one if necessary. A fully charged battery which
in otherwise in good condition should always be
uaad when testing.

CHECKING VOLTAGE DROP

This test is made to check the leads botween the
alternator and the battery and also the battery earth
lead. The test should be carried out with a fully
charged battery in good condition. The battery ter-
minals should be well cleaned and tightened. Load
the alternator with about 10 amps. Suitable load:
Mainbeam lights awitched on. With the engine
running and the alternator supplying 10 amps.,
messure with a sultable voltmeter the voltage bot-
ween the positive pole of the battery and B4+ on
the alternator. IF the voltage ot this test exceeds
0.3 volt, there s a fault in the lead or contact, which
must be remedied immediately. After repairing the
leads or contacts, measure cnce sgain. With tha
same load as above, measura the voltage drop
betwean the negative pole of the battery and the
alternatar terminal D—. Here the voltage drop must
not axceed 0.2 volt. If the voltage drop exceeds
0.2 volt, check the battery earth lead, the alternator
contact with the engine and the engine contact
with the chassis. After making the necessary ro-
pairs measure again.

3:20

CHECKING ALTERNATOR

{In a test bench or in the vehiche)

Connect up the altemator as shown in Fig. 3-46.
Check that the current through the field winding
{ammeter C) is 3—35 ampa. (If the current is not
the correct one, then check the brush holder and
field winding) Run the alternator to a speed of
50 r/s {3000 r/m). (Engine speed 25 rfs (1500 rim).
The alternator should then produce ot least 48
amps at 14 volts. (A furthor load may be connacted
up in order to maintain the voltage at 14 volts.)
This applies to @ warm alternator and an ambient
temperature of 25°C (77°F).

Measura the voltage at B4 and 61 when the alter-
nator charges.

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

CHECKING VOLTAGE REGULATOR
(In & test bench or in the vehicle)

Connect up the alternator and regulator as shown
in Fig. 3-47. Run the afternator at about a speed of
B35 r/u (5000 r/m) {engine speed 42 r/s =2 500 rfs)
for 15 seconds. Then read off the voltage on the
voltmeter, With no load on the alterator, the volt-
meter should read 13.1—14.3 volts with the regu-
fator ambient temperature at 25°C (T7°F)

L
Fig. 340, Wirieg diageam for twiling albernatdr
© Amemetar 080 wmgs
£ Valtmeter 520 voms
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Fig. 347, Wiring Sagram for testing vohage regulster

A Alterrator E Valape regulesce
0 Batiney. 00 Ah F Wamieg lamg 12 vasta
© Voltmetsr 020 smps 2 wattn

D Amenptne O30 aevipe.

Lead the alternater with 10—15 amps, for example,
full-beam headlights, and read off the voltage. The
woltape should also lie on this occasion between
131—144 volts, For ambient temperatures other
than 25°C (77°F), see the diagram in Fig. 348,

If the voltage |a outside the tolerance limits; the
regulator should be replaced.

IF the voltage reguiator is to be tested more nocura-
tely, install it in the wehicle which should then be
driven for sbout 45 minutes at o speed above 50
kmph (30 mph).

The reason for the driving |s to anable the regulator
to obtain the correct working temperature.

MNOTE. The wehicle must be driven. |t is not suf-
ficiant just to have the engina idling.

Immediately after, or prefecably during driving, mea-
sure the voltage botween B4 and D— on the

o T
S 20 A0 e B0
Yo

Fig. 38, Valtsge-tempesaturs disgram foe cold vallags regeistor

alternator. The engine should be turming over at
about 25 r/a (1500 r/m) 50 rfs (3000 alternatar rfm}
when the measuring is being carried out When
the regulstor ambient temparature ts about 26°C
[T7°F) the voltage should be 13.85—14.25 volts.
For other ambiant temperatures, ses Fig. 3—48,

=20 +20  +40 <50 80
B
Fig 3, Vaapedemperatire Sagram for maem voltage regelates

2



FAULT

Alternator does not charge.

Charging weak or irregular,

Too high charging.

Noise in alternator.

Charging wamning lamp glows.

3:22

FAULT TRACING

REASON

Wom or insufficiently tensioned fan beit
Breakage in charging circuit.

Worn brushes.

Breakage in rator winging.

Breakage in isclation diodes.

Faulty regulator,

Worn or insufficiently tensioned fan belt.
Intermittent breakage in charging circult.

Warn brushes.

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

(Breakage in & diede reduces the charging currant
about 5 amps. Short-circuiting In 8 diode limits the
alternator charging current to 7—E& amps and caus-
o8 & rumbling sound in the alternator.)

Partial short- circulting in the rotor.

Breakage or short-circulting in the stator.

Foulty reguintor.

Faulty regulator,
Fauity terminals on regulator or alternator.
Short-cireuiting in isolation diodes.

Waorn fan belt

Loose pulley.

Worn bearings.

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

Voltage drop in fusebox.



ALTERNATOR

BOSCH

DESCRIPTION

Fig. 350. Bosch ahermstor dismantied

ing rectifiar diodes)
3 Brush helder 6 Stator

The s a three-phase, star
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 ara three so-
called magnatizing diodes, which feed the field
winding via the voltage roguintor. This type of ge-
narator differs from a D.C. generator in that it has
o rotating field winding (rotor) and o stationary
main winding (stator). The rotor is o 12-pole claw-
type with the feld winding fad acrose two alip
rings.

Since the alternator is self-limiting concerning the
current (max. 35 amps), 4 simple mechanical vol-
tage ragulator is used with only voltage control as
ita function

FUNCTION, ALTERNATOR—
VOLTAGE REGULATOR

When the (gnition is switched on, current flows
through the charging warning lamp to terminad D 4
on the voltage regulator. Via the regulator, the
current is conducted through the fald dinding to
ground

ol diods 4. Slip ring end shiald 7. Retee
5 Pectilier (nagstive

Whan the rotor starts rofating, 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 amall part of the current is rectified by the mag-
notizing diodes and ig ked via 61/D+ to the voltage
regulator and from there to the field winding. This
cycle is repeated untll the regulating voitage has

Fig. 351, Aeenstor faed



been reached, at which point the lower contacts (1,
Fig. 3:72) on the voltage regulator open and Field
current must pass a control resistance, If the val-
tage rises In spite of this, the armature on the vol-
tage coil is pulled further down so that the uppar

L A

B/ D+

4

L &

——

ISICT

o

Fig. 352 Inwer wiring of ahemator
4 Magestining dioan
5 fotor

contects (2, Fig. 3-72) close, whereby the field
winding is grounded at both ends, this causing the
voltage to drop rapidly, The cycle |s ropated con-
tinuoualy sa that the voltage in maintained constant.

H DT

T q0e0 2000 3000 (000 5000 6000 RsM
R

Fig. 353 ARemates cotpet curve
Amamgm, FMealiematon speediminds

REPAIR INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR

WORK ON ALTERNATOR

EQUIPMENT

1. When replacing or fitting the battery make sure
that the proper polarity |s cbserved when con-
necting up the new battery.

2. Mever run the altemator with the main circuit

broken, The battery and/or alternator and re-

gulator leads must never be disconnected while

the engine i& running.

Na sttempt should be made to polarize the altar-

nator aince this is not necessary.

4. When about to charge the battery installed In

the wvehicle, disconnect the negative battery

load.

‘Whan using an extra battery as an aid in start-

ing. always connect it in parallel,

Whan carrying out any electric welding on the

wehicle, disconnect the negative battery lead as

a

o

o

3:24

well a8 the B4+ 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 s to
be carried out.

REMOVING ALTERNATOR

1. Disconnect the negative lead to the batbery.

. Disconnect the leads to the alternator.

. Remaove the bolt for the adjusting arm.

Aemove the bolt securing the alternator to the
angine block.

Remave the fan belt and lift out the alternator.

bowo

o

DISASSEMBLING ALTERNATOR

1. Remove the nut and washer for the pulley and
take off the pulley, the spacer washer and fan.
Aamove the key.



Fig. 354 Memevivg pulbey
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Fig. 347, Ramoving rotor

Remove the screws holding the brush holder
and then take off the hotder, se Fig. 3-55
Remove nuts, washers and screws holding to-
gather the alternator and take off the drive end
shield and rotor from the stator and then the
slip ring &nd shield.

Press the rotor out of the drive end shield.
Remove the scrows for the washer which holds
the drive end shield bearing and press out the
bearing

Remove the nuts for the positive diode piate
and lift up and bend aside the plate, ses Fig,
358,

Solder locse the stator conngotions: from the
terminal points and it off the stator,

Fig. 388 Removing rotor and drive asd shisd

Fig. 358 Removing drive and shishd bearing



Fig. 288 Remening positive diods plsis

CHECKING DISASSEMBLED
ALTERNATOR

STATOR

Cnack the stator isclation by connecting a 40 V
alternating currant batween the body and a phase
lead. Check the stater for breakdown by measuring
the resiatanco between the phase leads. see Fig,
361

The resistance should be 026 ohm + 10

ROTOR

Check the rotor isclation by connecting a 40V al-
tarnating current betwean tho rotor frame ond a
slip ring, sea Fig. 3-562.

Measure the resistance between the siip rings
The resistance should be 4 ohme + 10 %,

If the slip rings are burnt or damaged in any other

Fig. 341, Checking statee realstance

way, they can be lathed. For the Iothing, o tail-
stock chuck should be used. The diameter of the
slip rings may be less than 315 mm (1.37). After
the lathing, check the slip rings for possible out-
of-round with a dial indicator, Max. radial throw is
0.03 mm {0.0012")

Fig, 12 Chucking sotsr inalatien

Fig 340, Cheeking stator nolaticn

Fig. 341 Chashing retsr raslstante



BRUSH HOLDER

Check the brush holder isolation with a 40 V alter-
nating current. Measure the length of the brush s
shown in Fig, 3-84. Minimum length is 8 mm (0.327).

DIODES

Check the dicdes with a diode tester, IF a diode ia
Faulty, replace as follows:

REPLACING DIODES

POSITIVE DIODES

1. Solder loose the positive diode plate from the
terminal points. Press out the faulty diode with
& suitable drift.

a

Calibrate the hole in the positive diods plate
with o suitable tool (for example, Bosch EFLI
§7/0/3 and 57/0)).
Press the new diode in with a suitable tocl. Be-
fore fitting the new diode, ol it with silicon ol
(for example, Bosch OF 63 V 2).
Paint the now diode and any bare spots on the
outside of the heat sink with black chlorinated
rubber enamel (Bosch Fi87V1 or correspond-
Ing) to prevent corrosion..

. Solder the heat sink to ita original position.
Check with the diode tester,

w

-

o

MNEGATIVE DIODES

Solder loose the negative diodes from the ter

minal patats and Iift off the positive diode plate

with the magnetizing diedes.

2. Pross out the faulty diode with a suitable tool.

. Ol the new diode with silicon oll (for example,
Boach Ol 64 V 2) and install it in the end shield,

4. Solder the negative diodes to the terminal

points and check with the dicde tester.

w

MAGNETIZING DIODES
1. IF & magnetizing diode should be faulty, replace
tive entire plate with all three diodes.

ASSEMBLING ALTERNATOR

1, Fit the stator in the slip ring end shield and sol-

der the stator leads to the termingl point. Fit

the positive diode plate,

Grease the drive end bearing (use Bosch Ft 1 V

3 or corresponding) and fit the bearing and

washer in the drive end bearing shieid,

3. Press the drive end bearing shield and spacing
ring on the rotor, see Fig. 385,

#, Grenso the alip ring end shield bearing (Bosch
Ft 1 V 35 or corresponding). Coat the slip ring
end shisld bearing seat with a light layer of
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 togother with the scrows and
nuts. The screw should be tightened to a tor-
que of 50—60 Nm (3.6—4.3 |bft) and the nuts
to 4.5—6.0 Nm (3.3—4.3 [bft).

5. Fit the brush holder.

»

327



Fig. 346 Assembling tha rotor and drive and shbsid

6. Fix the key, fan, spacer washer and pulley.
Piace the washer in position and tighten up the
pulley with the nut

Tighten the nut to a torque of 40 Nm (29.0 Ibf)
After sasembling the alternator, testrun it on a
test bench before installing it in the vehicle.

INSTALLING ALTERNATOR
1. Install the alternator nd fit tha fan belt at the
sama time.

2.

o

Fit the attaching bolts and tensloning iren with-

Fig. 387, Altarmssor termisals

1 OF To tield winding
2. 61D+ From magestining rectilier
38+ To bamery

out tightening it.

Adjust the belt tension (see Part 2, Engine,

Group 26) and secure the alternator

MOTE. Force may only be applied to tha front
ond of the alternator when adjusting the belt

tension,
Ae-fit the leads to the afternator,

Re fit

he negative lead to the battery



VOLTAGE REGULATOR

BOSCH

DESCRIPTION

The wvoltage regulator is located on the wheal
housing ot an angle behind the headlamp, see Fig.
3-68. It is-a machanical, single—pole voltage regu-
lator with o lower contact, & movable contact and
an ugper contect, sen Fig. 3-7T2. It is connected to
the charging circult by means of a three-pole phug.
The regulstor resistance is placed under a plate
o h the regulator. T
tion (& operated by a bimatal spring which influen-
ces the spring tension so thot the regulator re-
ceives lower regulating voltage at higher tempara-
tures.

Fig. 3. Veltape reguistor fitied

REPAIR INSTRUCTIONS

REPLACING VOLTAGE

REGULATOR

1. Remove the negative battery lead.

2 Pull the plug out of the voltage regulator.

3 Remove the screws and change the reguistor.

4. Fit on the new regulator and insert the plug.
Fa-fit the negative battery lead.

Concerning regulator adjustmet, ses under “Test-
ing and adjusting the voltage regulator”

o

Fig. 1. Insar witing of voltage regulstor
S Voltags winding % 1
Al Feguistor msistance 245 0
WF Compossation revistince 50 O
L Contat impedance Gail




TESTING ALTERNATOR
AND VOLTAGE REGULATOR

For oll testing of the alternator equipment. fixed
elamps should be used, So- called crocodile clamps
should not be used as they have a certain tendency
10 looson. A loose jeod can result in the afternator
and regulator being demaged. Disconnect the bat-
tory before connecting up any inatruments.

TESTING ALTERNATOR CIRCUIT
Before carrying out any tests on the alternator or
regulator in the vehicle, check the battery and the
vehigla wiring for fault in the leads or isolation,
loose or carraded lead terminals and poor earthing
Check the fan belt. Any of the faults just mentioned
must be repaired before the eloctrical checks are
started.

TESTING BATTERY

Tast the battery with & hydromater and battery tes-
tar. If the battery is not fully charged. remave it
from the car and charge it or replace it with a new.
one if necessary. A fully charged battery which is
otharwise in good condition should always be used
when testing.

CHECKING VOLTAGE DROP

This test s made to check the leads between the
altarnator and the battary and also the battery earth
tlead. The tost should be carried out with a fully
charged battery in good condition. The battery con-
nections should be wall cleaned and tightened.
Load the oiternator with about 10 amps. Sultable
load: Mainbear lights switched on, With the en-
gine running and the altarnator supplying 10 amps.
measure with a suitable voltmeter the voltage bot-
ween the positve pole of the battery and B4 on
the alternatar. If the voltage at this fest exceads
0.3 volt, there is a fault in the cable or contact,
which must be remaedied Immediately, Aftor repair-
ing the faulty leads or contacts, measure onCe
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agarin, With the same [ood as above, measurs the
voltage drop between th nogative pole of the bat-
tery and the alterntor terminal D—. Hera the vol-
tage drop must not excoed 0.2 volt. If the vaitage
drap exceads 0.2 volt. check the battary earth lead,
the alterator contact with the engine and the en-
gine contact with the chassis. After making the no-
cessary repairs. mespure again.

TESTING ALTERNATOR

{In & test bench or in the vehicle)

Connect up the alternator as shown in Fig. 3-70.
Run It e a speed of 100 r/s (6000 r/m). Regulate
the valtage to about 14 volts by means of the foad
resistance F. The alternator should produce 35
amps &t 100 rfs (6000 r/m) and & voltage of 14
valts

At the same time check to make sure that the
charging warning lamp does not light or glow,

If the alternator does not meot the above require-
ments first check the brushes and diodes.

TESTING AND ADIUSTING
VOLTAGE REGULATOR

(in & test bench or in the vehicle)

Connect up the ragulator to an alternater in goad
condition as shown in Fig. 371,

Fig. 370, Wiriag disgram far imsting ahemator

A Ahernator
B Control liemp- 12 valia,

O Ammater 050 smps
. Batery 8 ampicshours

2w . Losd resistasce
€. Valtmater 523 walt



Fig. 371, Wising dlagram for tssting voliags regulitor
A Altminator ¥, Perguiator remistince
D. Vokage lemp 12 vel G Battery 40 ampbeehous
C. Comtrot lame 12 wohe H. Lead rewistance

2 et £ Ammatir 080 g
B. Volimater 0—30. wikis

Run the alternator to o speed of 67 rfs (4000 r/m)
(engine speed 33,5 rfs (2000 r/m). Load the alter-
nator with about 28—30 amps.

Rapidly lower the alternator spead to about 169 /s
(1000 rfm} (in vehicle, idling speed), raise the speed
again to 67 rfa (4000 rfm) engine spoed 335 rfs
(2000 rfm)and pdjust the load to about 26—30 amps
Fead off the voltmeter. The valtage should be 14.0

= —15.0 volts and the regulator should be regulated

on the left (lower) contact (1, Fig. 3-72). The reading
should be made within 30 seconds after the test has
begun. Reduce the load on the sltermator to 3—8
ampa and read off the regulating voltage. This volt-
age should now e within the tolerance 0 volt 1o
minug 0.3 volt in ralation to the first reading. The
regulator should now be reguisted on the right
{upper) contact (2, Fig. 3-72).

The regulating voltage in the lower regulating range
s odjusted by bending the tensioner for the bi-
metal spring, see Fig. 3-73.

If the tensioner is bent downwards, the regulating
woltage should drop, if bent upwards the opposite
should be the effect. If the regulating voltage in the
uppr regulating range is too high or too low in
raiption to the lower reguiating range (0 volt to
ming 03 volt) this is adjusted by bending the hol-
dar for the foft (lowor) contact and comecting at
the same time the gap between the right (upper)
contact and the movable contact according to Fig
372

If the holder is bent towards the nght (upper) con-
tact, the ragulating voltage in the uppar regulnting
range will drop. To avoid faulty adpustments due to
residusl magnetism in the regulator core, it s ne-

cesaary to reduce the alernator apeed down to-

wards O after each adjustment and then incroase

the speed and make & now reading.

{If the adpsting is comprehensive and the regula-

tor ip warm, It can be sultably cooled to amblent
by means of air befors the

final reading Is made.)
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FAULT TRACING

SYMPTOM

FAULT TRACING METHOD

FAULT

Warning lamp doss not light with engine off.

Test lamp (12 volts 2 wotts) between B4+ and
B1/D 4 on alternater lights.

Test lamp between B+ and 61/0 4 does not light
Test lamp between 61/D+ and earth lghts.

Teat lamp betwean 81/D + and sarth gives a weak
light. Remove the plug at the regulator and con-
nect an ammeter botween B4 and OF an the alter-
nator, The ammeter shows: 0 amp.

20—25 amps.

Warning lamp burnt out or break In its circult to
D+ on ragulator,

Short-circuiting in a positive diode,

Weorn brushes, cxide on slip rings or breakage In
rotor winding.

Broakage in regulator or in lead DF from regulator
to DF on alternator.

Warning lamp lights with engine off or running.

Disconnect the plug 8t the regulator:
Contral lomp still lights.

Warning lamp goes out. Re-fit the plug in the
reguiator and connect on ammeter betwesn B4
and D4 on the altemator,

Read off the value on the ammeter:

Less than 2.0—2.5 amps.

Greater than 20—25 amps.

Short-circuiting in the circuit between D4 on re-
qguiator and 61/D+ on alternator.

Defective regulator (breakage).

Short-circuiting in the circuit between DF on the
reguintor and OF on the alternator. Short-circuiting
In the winding.

Warning lamp lights with angine off but starts to give a weak light when engine is running.

Test lamp between B+ and 61D+ on the alterma-
tor with the engine running:
Does not light.

Gives a weak light.

Fit new regulator.
Test lamp boetwaen B+
and B1/D4:

Does not light.

Gives a weak light.

3:m

Transition resistance in the charging circuit or in
tha lead to the warning lamp.

Dafective regulator (overcharging of the battery) or

defective alternator (insufficient charging of the
battery).

Removed regulator defective.

Defective alternator.



GROUP 33

STARTER MOTOR

TOOLS

DESCRIPTION

The starter mator, Fig, 3-75, (s mountad on the fly-
wheel housing on the left-hand side of the engine,
It consists of a 4-pole series-wound mator. The
pinion on the starter mator rotor shaft moves axially
1o engage with the flywheel ring gear. The pinion is
cantrolied by o solenaid.

Turning the ignition key to the starting position cuts

in the sslencid cawsing the armature in the sclencid
to be drawn in and the starter pinion to engage the
ring gear on the engine fiywheel. When the arma-
ture has moved a certain distance, the contacts for
the main current close and the starter motor starts
running.
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Fig. 375, Starter moter

1. St fenr it Fuobiar gasket . Aemature

2 Proot e (bearing screw) 12, Eima 2. Pole shie

3 Plasgur 13, Snap ring . Sator
1. Bush M, Fists winging
18, Commutitsr and frama 25 Dive eod fame
16, Adjustng washers 0. Oy clinch
17, Beush_ bepides 7. Pinkon
18 Brsh W Sip rirg
1. Brsh spring 2 Bess ring
2. Commstutor 30 Bush

REPAIR INSTRUCTIONS

REMOVING
1. Remove the cable terminal from the battary ne-
gative terminal studs.
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2 Disconnect the leads from the starter motor.
3. Unseorew the bolts which hold the starter motar
to the timing gear casing and iR it off.
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Fig. 378 Staner maor. genaral arangement

DISASSEMBLING STARTER
MOTOR -~

1. Remove the small cover on the front end of the
shalt
Lift off the lock washer and adjusting washers
18 shown in Figs. 3-79 and 3-80.

. Remove the two bolts holding the commutator

ond fram and remove the frame.

Lift up the brushes and helders.

Fig. 377, Starter mstor Instalbed

5 Remove the brush bridge from the rotor shaft.
NOTE. The washers are &8 shown in Fig. 3-80.
When the bridge i2 removed, the negative
brushes follow alss. but the positive brushes
will remain in the field winding.

6. Unscrew tha nut which holds the fiald terminal

cannection to the control solenoid,

Unscrew the attaching screws for the control

solencid. Remove the aclencid

tiresishesbrribe o

Fig. 3T Starier mator terminals
V. From battery 2 Frem ign dich 3. To Held winding
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Fig. 370 Rempring luck wabar

8 Remove the drive end frame and armature
from the stator

8. Remaove the rubber washer and metal washer,
see Fig. 384

10, Remove the screw on which the shift lever ia
carriad.

11. Lift the armature with pinion and lever out of
the drive end frame

12 Knock back the stop washer and remove the
anap ring on the armature shaft.

13, Remove the stop washer and pull off the star-
tor pinion

INSPECTING

Examine the armature for mechanical damage such
&8 @ bent or worn shaft. scored commutator and
damaged windings

Fig 381 Startee molor mith besisg shisld remoerd

If the armature shaft is bent or worn, the armature
should be replaced.

If the commutator ks scored or unevanly won
should be turned. The commutator dinmater must
niot ba less than 33 mm (1.37).

The commuator shuld be checked with a micro-
maoter after turning. A radial throw of 008 mm
{0.003") may be considered permisaible. The isola-
tion between the laminations should be milled down
to 0.4 mm (0.016") below the surface of the [amina-
tione, see Fig. 3-86 and 3-87. This work Is carried
out In a special apparstus, or if such is not avail-
able, with a ground-off hacksaw blade.

Examine the armature for shorting by placing it in
@ growler machine. Switch on and hold o hacksaw
blade a few mm from the armature, see Fig. 3-88.
the blade vibrates In any position when the arma-
tures s rotated, one of the following faults can be
the reason: shorting through the armeture frame,

Fig. 398 Removieg sdjusting washars
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shorting In the sommutator or batween the wind-
Ings. Check the stator with 40 volts A.C_ see Fig
3-89

Examing the drive end frame with brush holders
If any of these parts are damaged or excessi-
vely worn, they must be replaced. A bearing cloa-
rance of up to 0,12 mm (0.0057) may be considered
permissible.

Inspect the other parts and replace any that are
damaged or wom. The snap ring should always be
replaced with a new one, since when boing remov-
ed it may have been damaged or lost its tension,

CHECKING CONTROL SOLENOID

If the control sclencid 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. 284 Memoving sesting wanber

battery positive terminal and the control solencid
contact screw for the control lead. If the control
solenaid still does not engage the starter pinion
and main current, it should be removed from the
starter motor. |f, on the other hand, it engages sa-
tisfactorily, examine the starter switch and leads.
When the control solencid has been removed, it
should ba wiped clean. Then press the armature in
several times and test again by connecting it to o
battery. If the control solencid does not function
after the above measures, roplace it with a new
one.

REPLACING BRUSHES

When replacing the brushes, the starter motor is
removed and dissssembled. The brushes are sol-
dored loose from their ottachments in the brush

Fig. 388, Milling commutator
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Fig. 187, Commutstor milliag

A incomest milling  B. Corect milling

holder and fald winding respectively. The now
brushes should be soldered on quickly and with
sufficient heat. Solder must not be allowed to run
down into the brush leads as this will prevent the
movement of the brushes in the brush holders and
moy reduce the brush spring pressure. Brushes
which have worn down less than 14 mm (approx.
1/2") ghould be replaced with new ones.

INSTALLING 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 outl, with the result that they wear
quickly. For replacement purposes, bushes are
supplied ready-machined to suitable

When baing Fitted, the bushes should not be ma-
chined internally or externally since the pores can
then be partially blocked up. resulting in reduced
lubricating capacity.

Fig. 388 Testing smstors
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Fig. 348 Chackie statee

Replace the bushes as follows:
Drive out the worn bushes with the help of a
sultable tool.

2. Clean the hole for the bushes and cut awey
any burr.

3. Press in the new bushes with the help of a suit-
able drift
NOTE. Before a self-lubricating bush is fitted, it
should lle in light ol for at least a 1/2 hour.

REPLACING FIELD WINDING

1. If the starter motor has not been dismantied,
this must b done. Follow the instructicns under
the heading "Disassembling”.

wE
Fig. 390, Rstating slamping bock for remeving fiald wiading
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Fig 390 Stator with sobdered brushes

=

Mark the pole shoes and pole housing in a suit-
able manner so that they come in the same
position when sssembling.

3, Then place the stator in the rotating clamping
block (Bosch EF AW 8 or similar) and unscrew
the pole screws as shown in Fig. 3-90.

. Bafore fitting new field colls, warm them sligtly.
Then piace the pole shoes in position in the
fiodd coils ond alide them into the stater. Tighten
the pole screws lightly. Press in a sultable drift.
Set up the stator in the ratating clamping block
and tightan the pole shoes firmly.

5. Force out the press drift with & press tool

Check the fitted field windings for breakage and

shart-gireulting.

=

ASSEMBLING STARTER MOTOR
1. Lubricate the parts of the starter motor accord-
ing to Fig. 3.93.

Fag. 342 Press diift for iiting feld winding
O 8A—-B0L00 o (15682 027 LB e (33807

Use
™

LFLTV E  Phace o this byt of grasss £ the (s

Fig. 380 Lubeinating sehars for starier motor
Bosch lubricast (o squivalent] In stosedance with the ke
diractions

2 -
e, the shaft and, the adusting wasters and deck

wisshar.
2,001V 13 Place the bush in il for 1 heur balace fiting
AFIVE Aply plenty of grems in the st thresd and

the sagaging lever groove.

4 FL2V 3 Pace a thin leper of gresve on the amatire shalt
B 01TV 13 Placa the bushas in ol for o 13 bour bafors Iming
BRIV Lebrcew the sngaging lever joisty sed e koa

Cote Of e solenaid wan a T laywr o Qresss

2 Fit the atarter pinion on the armature shafft,
ond the wear washer as well a8 the snap ring.
Seurs the wear washer In position

3 Fit the engaging arm on the pinion. Fit the
armature in the drive end frame

4. Fit the serew for the shift laver.

5. Fit the matal washer and rubber washer in the
drive end frame.

6. Fit the stalor on the armature and the drive
end frame.

7. Secure the sclencid in the shift lever. Screw
tight the sclenid,

B. Fit the washers on the armature shaft as shown
in Fig. 3-82.

9. Ploce the brush bridge in position. Fit the
brushes.

10. Fit the commutator bearing frame. Screw the
gtartor motor together with the two through
balts.

11, Fit the adjusting washers and the snap ring
on the shaft end. Check the axial clearance of
the mrmature If necessary, odjust with the
waghers until the play agroes with the values
in the “Specifications™.

12 Screw on securely the small casting over the
shaft end.

INSTALLING

1. Place the starter motor in poaition and secure it.

2. Connoct the electric cables.

3. Fit the lead terminal on the negative pole stud

of the battery.
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GROUP 34

IGNITION SYSTEM

TOOLS

‘Svoza01

Fig 3. Special tocks far Igaltion setting. B 30 €
EVO 201 Puschers  SV0 30 Covver

The designation SYO bafore the tool number is to be replaced by the numbar =)
This applies algo to new production of older tools.

DESCRIPTION

The ignition aystem s of the battery ignition type
It consists of the following main parts: Ignition coil.
distributor, ignition load and spark plugs.

IGNITION COIL

The ignition coil s fitted on the firewall, see Fig.
3-85 Tho function of the ignition coil is to transform
the battery voitage to high tensicn voltage for the
spark plugs. It congists of o core of laminated metal
around which is a winding of heavy copper wire, the
primary winding, and a winding of fine copper wire,
the secondary winding: The peimary winding Fig 345, ignition eodl inetalied
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operates at battery voltage from the distributor
contact breakers. The other winding. the high-ten-
sion winding, [s connected to the center terminal
on the distributor cap, from where the high-tension
current is distributed to the engine spark plugs.

DISTRIBUTOR

The distributor, Figs, 3-86 and 3-97, is fitted on the
left-hand side of the enging and I8 driven from the
camshatt. The adjustment of the distributor in rela-
tion to engine speed ki regulated by a centrifugal
ed under the breaker plate. The ad-
contredled by &

governar fi

tion to loadi

justment in rodl
wacuum regulator

The vacuum regulator on the B 20 A engine raises
the firing when the load on the engine reduces. On
the B20B and B 20 E, F engines the vacuum regu-
lator lowers the firing below the basic setting during
idling and engine braking. Reducing the Ffiring is
part of exhaust emission control and prevents the
engine from emitting excessive, noxious exahust

gases at idling and engine braking,

Fig. 398, Diwtribotor B 30 B fitied
1 Primary comnsction 2. Attaching scriw 3. Visuum regulstor

1 2 oy

Fig. 387, Disiibetor 0 38 . f

1. Primary cossection 2. Flug

8 20 B-engines with automatic transm
prod., intended for LLS.A) are fitted with & plastic
holder on the hose between the carburettor and
the vacuum regulstor in the distributor, sea Fig
3-96.

The function of the plastic holder is to delay the re
satting of the vacuum regulator about & sec
Two triggering contacts for the fuel injection ays
are located under the centrifugal govemor i

jan [early

the
distributor of the B 20 E, F-angines. The contacts
are mounted on o contact device and cannot be
ndjusted. With fault in these contacts, replace the
antire device

PTG

Fig. 388 Installing plawtic holder, sarfy prod.
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8 Filsar washar

19 Sl washar
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Rema——ie <
. 18
Fig. 3000 Distriwtor, BN E BN F
1. fiod brush (carbos) 13 Capechor
2 Distribetor g 4. Dimtributer bosdy
A D am 5. Aabber resl
4. Contact brasker 1B Washers
5. Dresier plate 17, Driving sollar
0. Lubricating felt 18, Pasitignt ing.
1. Cirelip 15, Lok pan.
B Wasbar 2. Contset device
B Brasher cam 1. Lock clasp for distr. cap
¥ Cactrifugal wal 22, Vacsum
11, Cam for tripgahing conecis 2. Contritugal pevarsnr spiing
Primary
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REPAIR INSTRUCTIONS

DISTRIBUTOR

REMOVING

1. Ralease the lock clasps for the distributor cap
and [ift off the cap.

2 Remove the primary lead from the primary con-
nection (1, Fig. 3-96)

3. Remove the vacuum hoso from the va

{When remaving

bakelite connection, observe great

gulator

broak the connaction.)

4. Pull gut the plug contact for tha triggering con-
tacts (concoms B 20E, B 20 F).

5 Slacken the screw (2, Fig. 3-96) and pull up the
distributor.

DISASSEMBLING

1. Pull off the distributor arm

Remove the circlip for the pull rod from the
wacuum regulator

RAemave the vacuum regulater according to Fig
310

Mark up how the lock clasps for the cap are
located and remove them.

Disconnect the lead from the breaker contacts
and romove the primary connection, Fig. 3-102
Lift up the breaker plate.

@

Fig, 3002 Remeving primary eosnastion

Disconnect the springs for the centrifugal gover-
nar and mark up how the breaker cam is located
in relation to the distributor shaft. Secure the
breakar cam in & vice with soft jows. Carefully
knock on the distributor housing with a plastic
mallet (Fig. 3-102) until the clrclip (5, Fig. 3-89}
has released and lif off the breaker cam

Fig. 2001 Removing vacuum regulster
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Fig. 2568 Removing elralip



Fig. 3404 Memoving driving collar

4. Unscrew the screws holding the contact device
and remove the deviee (concerns B 20 E. B 20
F

Remove the resilient ring (13, Fig. 3-00) and
mark up how the driving collor (11. Fig. 3-69) is
located in relation to the distributor shaft,

Tap out the pin (Fig. 3-104). [ift off the driving
collar and pull up the distributor shaft.

Check that no washers have been lost.
Aemove the lock springs for the centrifugal
welghts and Iift up the weights.

o

L

INSPECTING

Distributor plate

The surface of the contact breaker points should be
flat and smooth. The colour of the contacts should
be grey. Oxidized or burnt contacts must be replac-
ad. 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 contact plate must not be locse, worn or have
burr on.

Distributor shaf

The plny between tha distributor shaft and the
breaker camshalt must not exeaed 0.1 mm (0.004)
The cams on the breaker camshaft must not be
scored or worn down so that the dwall angle is
altered

The heles in the centrifugal weights must not be
aval or deformed in any other way.

The centrifugal weight springs must not be deform-
od or damaged.

i

Fig. 1908 Distribotor shaft with cestritugal walghts

Distributor housing

The play between the distributor housing and the
shaft should not exceed 0.2 mm (0.0087). If the play
in excessive, replace the bushes and, i this is in-
sufficlent, also the shaft

ASSEMBLING

1. Lubricate the distributor parts according to the
Instructions given in Fig. 3-106,

Fit the centrifugal weights and also the lock
springs on to the weights, Fit the breaker cam-
shaft on to the distributor shaft. Hook on the
springs. for the centrifugal governor. Fit the
washar and circlip for the breaker camshaft
The circlip is placed into position by means of
& suitable sleave. Fit the lubricating falt.

Fit the distributor shaft in the distributor housing
and install the driving collar on the distributor
shalt. Make sure that the fiber washers come
ngainst the distributor housing, Fit the pin in the
collar and check the axial clearance on the dis-
tributor shaft, The clesrance should be 0.1—0.25
mm (0.004—0.010"). Any adjustment can be
done by altering the number of adjusting wash-
a5 on the distributor shaft.

Fit the resillent ring on the driving collar.

Fit the contact device (concerns B 20 E, B 20 F)
Check the packing, replace If necessary.

Fit the breaker plate. Fit the lock clasps for the
cap. Fit the primary connection and connect the
lead from the breaker contacts,

6. Fit the vacuum regulator

L
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Fig. 3306 Lubrioating schems for Seirioen
Use Bosch wbricant (o equivalent] sccerdieg 1o Bilow
LAV Pace w il grease on the fiber tah asd & light

iayer o= the Besaker cam
T RIvE Gresse the wei

21w Plaos u light layer o B besakoer cam

4O 1 v L Pl e Iobreator wih oil and dranch fha falts in
sil,

BOLY v EL Place e brushes i olf by u beast1/2hour beforune
Beak the labr. 1o in ail

B P2y Oreate B wasben.

7, Felvd  Place s itk grosss on the Mber lata,

BCI1vIL Ol the shalt baforn fimag

#0113 Drench the lube, foll in il

Ol thw braskes plate

f1.Fi i v 26 Greess the bush for (he movable contests, the pia
far the vasoum regulstor ssd the Ball

7. Check that the breaker contacts are mountad
correctly both horizontally and vertically. Adjust-
ment should be made with a suitable tool (for
exampbe, Bosch EFAW 57 A), but only the fixed
contact may ba bent. Wash the contacts with
trichlorothylene or chamically pure gasciine.

Aun the distributor on a test bench and check ac-

cording to the “Specifications”

Fit the distributor arm.

REPLACING CONTACT BREAKER

The contact breaker can be replaced with the diatri-
Butor fitted, but it should be done with the distribu-
tor disassembled.
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1. Remove the disirbutor rolor arm,

. Disconnect the electric load al the primary con-

noction.

3 Remove the screw for the contact breaker and
lift up the old contacts.

4. Lubricate the distributor according to the in-

atructions given in Fig- 3-106.

Fit the new contact breakar.

Connect the olectric cabla at the primary con-

nection.

7. Check that the contact breaker is located car-
ractly both vertically and herizontally.
Adjustment should ba made with a suitable tool,
{for example, Bosch EFAW 57 Al but only the
ficed contact may be bent. Wash the breaker
contacts with trichlorethylene or chemically
pure gasaline.

Run the distributor on a tent banch and check ac-

cording to the "Specifications”

o

om

TESTING DISTRIBUTOR IN TEST BENCH

1. Run the distributor at 84 rjs (500 r/m) in s
ardinary direction of rotation (antl-clockwine)
and adjust the contact breaker dwell angle ac-
cording to the ~Specifications”,

2. Adjustment is made by slackening a little the
screw for the breaker contacts and then insert-
ing & screwdriver in the recess, Fig. 3-107, and
turning the screwdriver untl the dwell angle i
the correct one.

Then tighten the screw for the contact broaker.

. Aun the distributor and set the protactor on the
test bench so that a marking comes apposite 07

@

Fig. 2907, Fscass for adjusting the contsct braskar



at such a fow speed (below 5 distr. r/3=300
distributor rim) that the centrifugal governor
does not function. Increase the speod slowly
and read off the values at the prescribed gra-
dustions. A newly lubricated distributor should
first ba run up to maximum speed sevaral times.
Permisaible tolerance for the centrifugal gover-
nor ks =17,

. Fun tha distributor at low speed and adjust the
protractor so that a marking Is obtained at 07,
Connect the vacuum hose from the test bench
to the vacuum regulator. Incrense the vacuum
grodunlly and read off the values at the pres-
eribed graduations.

=

INSTALLING

Place the distributor in position,

2. Press the datributor downwardns while tumning
the distributor arm at the same time. When the
distributor goes down about 5 mm (3/16”) and
it 18 no bonger possible to turn the distributor
arm, the driving collar of the distributor is then
in the slot on the distributer drive,

Turn the distributor housing so that it takes up
the same position it had before removal.

. Connect the plug contact to the triggering con-
tacts (concerns B 20 E, F).

. Connect the primary lead. Fit on the distributor
cap.

& Start the engine and set the ignition. (If the en-

fine doss not start, turn the distributor housing
until |t does s0.)

@
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IGNITION DISTRIBUTOR
TRIGGERING CONTACTS, B 20 E,
B20F

REPLACING
RAamove the ignition digtributor
Undo the two screws securing the holder and
pull out the holder.

. Apply a little grease (Bosch Fu 1V 4 or corres-
ponding) to the fiber deflecting pieces of the
contact breakor lever on the new holdar

. Check to:see if the rubber ring Is nat damaged,
replace If necessary.

the new holder in the distributor and secure

-

w

-
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(it ls not possible to adjust the contacts)
Fit the distributor and adjust the ignition
Check the contacts with test instrument EFAW
228 in accordonce with the test chart

IGNITION SETTING

Ignition setting should always be corried out with
the engine running and with the heip of an ignition-
setting lamp (Stroboscope) and rev. counter,

B20 AANDE 208

1

Z

@
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Clean the pulley so that the graduation marks
con be seen, see Fig. 3-108,

Discannect the hose from the vacuum regulator.
{On the B 20 B the hose should be pinched or
plugged to prevent the engine taking in unwant-
ed air.)

MNOTE. On the B 20 F with exhaust gas recirculs-
tion, the vacuum hose to the EGR valve should
be disconnected at the valve.

. Connect the timing light to the Mo, 1 cyl. spark

plug and the battary, Connect o rev. counter.

., Start the engine and run It at the speed given

in the “"Specifications”. Peint the timing light
at the graduations on the pulley. Slacken the
ottaching screw (2, Fig. 3-85) and turn it until
the firing position agrees with the figure given
in the “Specifications”. Fix the distributor and
check that the firing position and epeed have
not ahtered.

Aemove the timing light and rev. counter and
fit the hose to the vacuum regulator,

Connect the vacuum hose to the EGR valve
(B 20 F with EGR)

BIEB2F

™

. Clean the puiley so that the graduation marks

con be seen, see Fig. 3-108,
Remove the hose connected to the distributor’s
wacuum regulater at the inlet duct. Also discon-

Fig. 1108, Gradustion boe ignsion sattiag
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nect the hose batween the air cleansr and inlot
duct, at the duct.

Connect the timing light to the Mo, 1 cyl. spark
plug and the battery, Connect a rev. counter.

. Start the engine. Fit the plastic cover, SVO

2902, on the Inlet duct, see Fig. 3-108, and
adjust down the engine spaed to 11.6—13.4 r/s
{700—800 rm) by moving the bar over the hole
in the plastic cover.

Paint the timing light at the graduations on the
pulley. Remove the distributor and turn it until
the firing position agrees with the figure gheen
In the "Specifications”. Fix the distributor and
check that the firing position and speed have
not altered.

Ramove the timing lght, rev. counter, plastic

asing. BRE B3 F

Fig. 3508 Toals for
Ipaitisn

cover and pinchers. Fit the hose to the vacuum
regulator o5 well os the hose between the air
cleaner and inlet duct



GROUP 35

LIGHTING
DESCRIPTION

Fig 3110, Hesdlights

The lighting consists of two full- and dipped-beam
headlights, parking lamps, rear lamps, Heense plate
light and side marker lights.

The headlights are fitted in the grille. They are
switched an and off by the lighting switch on the
Instrument panal. Switching batwean full- and dipp-
ed-beam positions Is done by moving the direc-
tional indicator lever switch towards the steering

Fig. 3100, Rear and Besass plae (ighta

wheel. The ralay (1, Fig. 3-132) then connects up
the lighting. 140 GL ls equipped with helogen lights.
H-4 lamps, for both fuflbeam and dipped headlights
{does not apply to USA).

The rear lamps have separate bulbs for rear lights,
stop kights. revarsing lights and directional indica-
tors.

REPAIR INSTRUCTIONS

HEADLIGHTS

REPLACING HEADLIGHT INSERT

1, Disconnect the cablas by pulling the connection
contact backwards, (The battery must first bo
removed when about to replsce the insert for
the left-hand heaclighta. When about to replace
the insart for the right-hand headlight en vehic
les with & B 20 A or B 20 B engine, firat lift the
expansion tank for the radiator out of the way
(For the B 20 E. F engine, ramove the air cleaner.)

2 Remove the three plastic holders securing the
Insart in the case by undoing the screws. Press
the insert backwards and [ift it cut

Placo the new insert in poaition, Ae-fit the threa
plaatic holders, Check to make sure that the
holders fit In the legs on the insert

Secure the Ingert.

Fit the connection contact and check the light-
ing

@
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REPLACING HEADLIGHT BULB

. Disconnect the cables by pulling out the con-

nection contact (1, Fig. 3-113), and remove the

rubber cover underneath.

Compress and remove the spring (1, Fig. 3-114),

halding the bulb to the insert and take out the

bulb

. Fit a new bulb. (Do not touch the globe with
wour fingers) Make sure it is fitted correctiy.
The small niks on the bulb collar should fit in
the insert recesses.

. Fit the apring and the rubber cover.

5. Connect the connection contact and chock the
Highting.

»

w

-

Fig 3112, Hasdights

Bul hetdm sereg
7 Pusbar cover

B Pl haider

0 Adjusting krot
o

1

CHECKING AND ADIUSTING

The headiights should be examined to check the
condition of the glass, reflector and bulb. If the
pless ia damagad by flying gravel or cracked or de-
fective in any other way, the insert should be re-
ploced. Glass which has bocome “sand-bissted™ by
Fying gravel, ete, will considerably reduce the
lighting offect and can give rise to dazzling, ir-
regular beams, etc.

If the reflector is dull, buckled or damaged in any
other way, the insert should be replaced. The inside
of the bulb must not be oxidized to & black or
brown colour. The lighting effect normally deterio-
rates to such an extent that the bulbs should be re-
placed after 100—200 hours of operation.

Figo 3100, Huadlight, rear side

1, Conmecnon contsel 1 ubber sover

3:50

Fig 214, Huadiight, rear sids
b Bprieg 2 Buim



Fig. 3115 Adjusting scraws

The voltage at the bulb with the headlights switched
on and the engine running, at charging speed,
should be at least 125 volts (¥ sufficient lighting
strength is to be produced.

The headights should be adjusted in accordance
with current legislation. Approved equipment should
be used.

Adjustment is made by varying the two adjsting
screws behind the headlight, see Fig. 3-115. The
uppar screw adjusts the headlight vorticolly and the
serew ot the side adjusts the headlight |aterally.

REAR LIGHTS

REPLACING BULBS

1. Screw locse the four screws holding the glass,
see Fig 3116, and lift off the glaas

. Replace the bulb.

. Re-fit the glass.

o

Fig. 3108 Ramaving glass, susr light fass

Fig. Buly location
Indicatsr gt 3 fevsesing light
A, Beaks light

REPLACING REAR LIGHT

The rear light is roplaced aa a complete unit
Remove the spare wheal (right-hand aide)

2. Remove the protective cardboard.
Mark up the cables and disconnect them.
Remove the attaching screws. A suitable tool
for this is an 8 mm (5/167) screwdriver.
Lift off the rear light

. Installing is in reverse order to removak
Check 1o make sure that the rear fight functions
properly.

Py
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Tig. 3B, Removieg license plaie light



Fig. 310, Dissssasbiing liconwe plate ight

REPLACING LICENSE PLATE LIGHT

1. Remove the license plate light with the hel

a croashend screwdriver according to Fig, 3-118

2. Disconnect the slectric cable from the plate

4. Disassembie the plate according to Fig. 3-118

4. Replace the bulb.

5. Re-connect the electric cable to the plate.

& (Instoll the plate by pressing it firmly into its
recess

145:

The leense plate light consists of two bulb hous-
ings secured to the taligate. The bulba are changed
as follows:

o
Fig 3120, Parking Nght, serems bolding the less

Fig. 3171 Side marker light

in the catches in the bs
Ing a screwdriver in the o

ih housing by |

hand

ng on the

of the housing, see Fig. 3-118. Pull the housing
9 !

out of its attachment

Pull out the cover end not provided with a pin
The bulb is now scoessible for replace:

Whan installing, fit first the guide pine in the re-
ha
rubber liner ia comectly in position and push the
bulb housing securely into the attachment

cosses and then p on the cover, Check

PARKING LIGHTS

The parking lights are mounted on the outside of
the headlights. When remaving the light to change
the bulb etc., unscrow the two screws, Fig. 3-120,
helding the lens to the grille and this will allow
all the parts balonging to the kght to be accessible
for romoval.

SIDE MARKER LIGHTS
Two flasher marker lights ae placed on each sido
of the car.

To replace the bulb, take off the ler
fitted to the body by means of two 5o

. which is
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GROUP 36

OTHER ELECTRICAL STANDARD
EQUIPMENT

DESCRIPTION

DIRECTIONAL INDICATOR SYSTEM

The directional indicator system consists of a
ype flasher relay (o Hasher relay
for USA), directions! indicator switch, flash lamps
on the front mudguards and bulba i the rear lights
The directional Indicator lever switch is located
under the plastic casing on the left-hand side of the
steering column, seo Fig, 3-123, It switches on the
right or left indicators in two stages, Stage one is
used when changing a lane and stage two when

changing direction. The switch has automatic return
9 neutral. The control lamp for the directional Indi-
cator is wired in parallel ocross the switch

The directional indicator signals can also be used
a8 amargency warning flashars, which are switched
an by the emergency warning flasher awitch mount.
ed on the control panel The flasher lunction is
then looked after by the flasher relay placed on
the reverse side of the control panel, ses Fig. 3-122

Fig. JUI%. Fissher relay

Fig. 3120 Directionsl iadicator yver smfich

IGNITION SWITCH

The ignition ewitch is integrally built with the steor-
ing whee! lock. The switch has four positions:

0. Complate electrical systém disconnectad and
ateering wheel locked

Current to fusebox (Intermediate position)
Same as position 1 but also current to ignition
coil (Driving poaition).

Same as position 2 but alsa current to starter
motor solenckd (Starting position). When the
ignition key is refessed in position 3, it returns
automatically to position 2

Vahicles intended for USA are fitted with a
specinl steering wheel lock with a reminder buzzer
which buzzes when the driver's door is open and
tha ignition key is in the ignition switch, in other
wards, If the steering wheel ks not locked.

e

("3
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The buzzer is placed under the dashboard on the
laft-hand side and is connected betwaen the fuse-
bex [via the ignition) and the door switch on the
driver's aide, The buzzer consiets of o pair of con-
tacts and a coll. When current passes across the
contacts and through the coil, the armature is deawn
down towards the core of the coll. While the arma-
ture is being drown down towards the core. the
contacts cut out the current and the armature
springs back, etc. This cyclo is repeated contin-
vously ag long as current is switched on, that is,
a8 long aa the driver's door is opan and the igni-
tion key i in the ignition,

HORNS

The homs are mounted to the left of the radiator
behind the grille.

One of the horna has a low frequency and the other
a high frequency.

The horn pad mounted in the steering wheel
operates the horns.

FUSES

The fuses are collected in a fusebox; which is plag-
gd next to the left fresh air vent The fuses are
ncceasibie when the cover is taken off.

35

Fig. 3135, Wiring disgeam Ior windebbalsl wiper maotur, Ebctrolus.

WINDSHIELD WIPERS

The windshiald wipers are driven by an olectric
matar. The motor is connected fo the wipers by
means of a combined cable and linkage system. It
has a permanantly magnetized feld and three
brushes, one of which is a minus brush and the
other two being plus brushes. Both the plus brush-
@3 are connected one at a time so that the engine
has two different speeds, 0.57=0007 r/s (3454 r/m)
and 0.92+08 rfs (55=5 r/m). The function of the
parking switch, which is bullt into the gear housing.
i to raturn the wiper blades 10 8 sultable, predeter-
minad, parking position, see Figs. 3-125 and 3-126,
irmespective of where the wiper ia switched off,

M2

n
Fig 343 Wiring dlagrm for windebiahl wigar moter, BWF



Fig, 2130, Wirleg diagram for tallgain window wiper
8. To taiigabe window washic

TAILGATE WINDOW WIPER, 145

The tallgate window wiper is operated by an elec-
tria, single-speed motor with a permanantly mag-
netized fild. It is connected to the wiper blade by
means of a link arm. A parking switch, sea Fig
3127, 1s budlt Into the wiper motor. The function
of this switch is to park the wiper blade irrespec-
tive of its position when switched off. The location
of the tailgate window wiper can be seen from
Fig. 3-128

Fig. 30 Tailgais window wiper, fiied
1. Wiper masar

WINDSHIELD WASHER

The windshield washer, which in located on the
left-hand side of the dashboard, is drivan by an
slectric motor, see Fig. 3-129. The pump is placed
at the bottom of the water containor and i linked
with the motor by a shaft. The pump is of the centri-
fugal type, snd there are two versions, sco Figs.
3-129 and 3-130.

Both wipers and washers are operated by a lever
mounted on the steering column, see Fig. 3-134

SWITCHES

The switches for the wamning flashers. electrically
heated rear window, are of the toggle type and are
fitted on the control panel. Also fitted on the con-
trel panel is a rheostat for the instrument panel

lighting

Fig. 3 Windshiald washer

o
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Fig 131 Tailgate wiadew wadbar, Mised

Tig 213, Windshishd weshar
1, Brush hoider

minding

TAILGATE WINDOW WASHER, 145
The tailgate window washor for the 145 medel |s of
the same type an the windshiold washer. |t s
placed In & cavity to the right under the floor of
the cargo space, see Fig. 3-131,

INTERIOR LIGHTING

The interior lighting congists of a lamp located in
the meddle of the roof. The lamp is switched on by
means of a awitch built info the light The switch
han three positions, In its first position, the hght
is switched off completely, in the second position
the light 1s on when any of the front doors |s
opened, and in the third paosition the light is on
continuously.

The 145 modal hos an extra light in the roof over
tha cirga space. Opening the tailgate switches on
this light.



BRAKE LIGHT SWITCH

The brake light switch is placed on the pedal carrier
boneath the dashboard. It is operated mechanically
by the brake padal

CONTROL RELAYS

Aa standord the cars in the 140-peries are fitted
with thres control relays, o step relay for the full-
beam and dipped lights, a control relay for the
back-up lights and a control relay for the rear
window defroster. Vehicles with ‘automatic trans-
mission are fited with a start relay instead of a
control ralay for the back-up lights

Fig. 35 Contrel rebays

1. tep ralay for dipped, full-besm
2 Fuse fee fusd ssjochan systen (1

REPAIR INSTRUCTIONS

REPLACING SWITCHES FOR
FLASHERS AND WINDSHIELD

3. Cennect up the oleciric cables to the new
WIPERS switch.
1. Remove the casings over the stesring column 4. Fit the now switch and check its function

=

2. Remove the screws for the awitch. Restore the casings

Fig. 313, Bwiteh for Rashers Fig. 3134, Switch lor windehisld wigars



Fig. 1136 Removing Masher Tight glaes

REPLACING FLASHER LIGHTS
1. Remove the electric cable from the the cable
harness in engine compartment.

3:58
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. Remove the light glass, see Fig. 3-135

Aemove the housing from the fender. Pull out
the electric cable with its grommet

Fit the new electric cable with grommet and
install the housing

Fit the bulb and connect the electric cable 1o
the harness.

Check the flasher function and fit the glass

REMOVING CONTACT BAR

2

L

Remove the impact guard (1, Fig. 3-138).
(Carefully lever it loose with the help of a
screwdriver.)

Discorinect the electric cable (4, Fig. 3-136)
from the contact bar (3, Fig. 3-136).

Remave the four attaching scrows (2, Fig, 3-136)
for the contact bar and lift off the bar. Installa-
tion of the contact bar Is in reverse order to
removal, After installation, check the flasher
Function,

Fig. 3138 Comtaet bar

1. Impast guard 4. Elmctric cable
2 Amaching screw 5. Cortact pin
3. Centact bar & Slip cantact



WINDSHIELD WIPERS

Fig. 3137, Wisdableld wiper et

REMOVING WIPER MOTOR

o2

Remove the driva link from the lever on the
wiper motor after having first removed the lock
device, sea Fig. 3-138

Remove the contact from the wiper motor.
Remaove the three attaching screws (Fig. 3-138)
Lift out the wipar matar.

When replacing & wiper motor, transfer the levar,
rubber seal, damper rubber and spacer sleeves to
the new wiper motor

Fig. 3138, Remavisg lockieg for driva link

INSTALLING WIPER MOTOR

Ao

Place the wiper motor in position and fit the
attaching screws, see Fig. 3-139,

Connect up the contact 1o the wiper motor

Fit the drive link to the lever on the wiper motor.
Check the wiper function

Fig. 3439, Removing windshisld wipsr matar

3:59



{vehiclas with standard heating system])

1. Remove the right-hand oide panel and the de-
froster hoses.

2. Aomeove the driva link for the wipor moltor lever
and unscrew the nut for the ceble stretcher.
Lift off the drive link

REMOVING DRIVE LINK

(wehicles with combined heating system)

1. Remove the glave locker.

2. Remove the right defroster nozzle.

Ohtherwise soe “Removing driva link™ (vehicles with
standord type air conditioner),

INSTALLING DRIVE LINK

{vehicles with standard heating system)

1. Place the cable’s flange nipple in the segment
recess and then lever the cable over the seg-
rment, see Fig. 3140, This work should be done
with the greatest care in order not to score the
segmant or damage It in any other way. as this
would lead to disturbance in operation.

2. Fit the connecting red for the wiper motor lever,
Thereafter tension the cable

3. Check to make sure the wipers are functioning

properky.

. Fit the defroater hoses and side panel.

e

INSTALLING DRIVE LINK

(wehicles with combined heating system)

See points 1—3 under “Inetalling drive link™
(vehicles with standard heating system]).

4, Fit the dofroster nozzle and glove locker.

Fig. 3040 Inataliing cable for deima (Ink wed pasaifl drive liak,
Iafichand ide
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Fig. 2941, Inutalling cable tor parallsl drive lisk, righthand side

REPLACING CABLE

1. HAemove the drive link and the parallel drive link.

2. Bend up the lock washer with the help of a
serewdriver, and remove the washer. Remove
the old cable.

3. Fit the new cable in position and also o new

lack washar.

. Re-install the cable stretcher in the drive fink.

The nut should be screwed on only a couple

of threads.

Fit the drive link-and paraliel drive link,

=

REMOVING PARALLEL DRIVE LINK

Left-hand side

1. Remove the defroster hose.
{On vehicles with combined heating system,
remove the air duct between the defroster
nozzle and the air vent In the doshboerd)

. Remove the nut for the cable stretcher and
discannect the cable from the segment.

r

Right-hand side

1. Remaove the side panel and defroster hose.
{On vohicles with air conditioning of combined
type, remove glove locker and right-hand do-
frostes nozzle.)

Disconnect the drive link and remove it.
Remeve the nut for the cable stretcher and
disconnect the cable from the segment

. Lift farward the parallel drive link.

o
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INSTALLING PARALLEL DRIVE LINK

Left-hand side

1. Place the cable’s flange nipple in the large
sagment recess snd thersaftér prise the cable
over the segment, ses Fig. 3-140. Great core
should be chserved when daing this in order
nat to score the segment or damage it in any
ather way, atherwise this might lead 1o distur-
bance in operation,

Right-hand side

. Placo the cable's flange nipple in the small
sepment recass and thereafter prise the cable
over the Inner segment, see Fig. 3-141. Great
care should be obaerved when doing this work
50 as not to score the segment or damage it in
any other way, as this could lead to disturbance
In eperation, Tension the cable,

. Place the drive link cable’s flange nipple in the
front segment recess and thereafter prise the
cable aver the segment, see Fig. 3-140,

Fit the drive link to the lever on the wipar motor,
Tension the cable.

(]

3. Check the wiper functicn.

8. Dlectric Brusbas
7. Shwtor

& Rolar

o End

Caar with costact bar

Fig. 3141 Wisdshiské wipar motar, SWE

1. Cover & Sutor
2. Paching 7. Rotar

2, Connection contast & Klectric brushes
4. Costocts 0. Esd

5. Cioar with Breaknrs

4. Fit the defroster hoses and the side panel, (On
wehicles with combined heating system, fit the
defroster nozzle and the glove locker.)

REPLACING WIPER ARM BEARING
Remave the wiper arm,
Remove the drive link and paraliel drive lnk
Remove the attaching screws and (ift off the
wiper arm bearing,
. Transfer the seal to the now wiper arm bearing
A worn or deformed sesl should be replaced by
& new one,
Install the wiper arm.
Chack the wiper functicn,

B o=
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REPLACING SWITCHES ON

CONTROL PANEL

1. Disconnact the ground coable from the battery.

2, Unscrew the control panel ond Iift up from the.

battom until the contacts are accessible

3. Disconnect the contact hamess from the switch,

- Remove the switch by first pressing in the lock
springa and then pressing the switch out of the
panel, see Fig, 3-148,

=
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REPLACING IGNITION SWITCH

1. Hemowe the contect by pulling It strwight for-
wards.

2. Undo both the attaching screws with a screw-
drivor.

3 Lift out the ignition awitch,

Installation of the ignition switch is in reverse order

to remeval,

TAILGATE WINDOW WIPER, 145

REMOVING

1. Hemeve the nagative (ground) battery lead from

the battery.

2. Take off the panel on the inside of the tailgate.

3. Unscrew the screws securing the reinforcing
plate under the wiper motaor,

. Disconnect the link arm and bond the reinfiorc-
ing plate to the side and take down the wiper
motor.

. Mark up and disconnect the electric cables from
the motor.

a

o

EXAMINING PARKING SWITCH

I the wiper blade does nat park in the proper posi-
tion when the wipar is switched off, the fault can
be sought in the switch or in the wiper mator park-
Ing switch, provided that the wiper blade arms are
correctly fitted on the outgoing shaft I there is
current up to connection 53a on the wiper motor
and if connection 31b Is groundsd, the awitch and
cables sra functioning properly and the fault will
lie In the parking switch In the wiper motor, see Fig.
3144,

1. Cannactian Sib (1

2, Dusde

3. Goanctio 53 [}

4 i b 8, Connection 31
& Conteet 832

g LA
Fig. 3145, Tallgate wisdow wiper mstsr

1, Pator & Parmasart magnet

2 Beush spring 7. Parking wwitch

A Brush & D

4 Brush hatder % Pols shae

5 Hiop 1ab for roine

Check that the parking switch is functioning as
foliowa:

With the [ft tab in the inner positien. the spring
with contact 53 (6, Fig. 3-144) should lle against
contact 53a (5, Fig, 3-144). When the wipar biade is
in the parking position, the lift tab is lifted by an
eceentric in the drive housing, This causes contact
53 (8, Fig. 3-144) to be pressed against contact 3
(7, Fig. 3-144),

DISASSEMBLING TAILGATE WINDOW WIPER

MOTOR

. Remove the casing.

. Unhook the brush spring

4. Disconnect the two screws holding the brush
holder bridge and bend the bridge out of the
weay.

4. Pull the rotor straight up, Note the small ball on

the lowae shalt end.

Disconnect the two screws holding the pole

shoe and lift off the shoe,

Remaove the drive housing cover by unscrowing

the four small screws

Pull the intermediate drive and drive on the out-

put shalt straight out, sen Fig. 3-146. Nota the

washer on the top side of the output shalt drive

and flat washer underneath,

n o=
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INSPECTING

Clean all the parts and check them for wear and
mechanical damage. Check the rotor for short
cirguiting batwesn commutator and rotor frame and
alsa for short ting between and kage in
the winding coils. Short-circuiting betwaen the com-
mutator and rotor frame is tested by connecting a
40 V test lamp (slternating current) between them,
The lamp must not light. Short-circuiting batwaen
the colls |s tested with o amall type of growler or
with Bosch coil tester EFAW 90 or 55 with armature
tester EFAW D6 or corresponding. Total disconnec-
tion to any commutator disc s checked with a 12V
test lamp (direct current). One of the measuring
loads of the test lamp is ploced on o commuter
digc and the othor is wound round the commutator.
The lamp should light. If one of the wirea to any
commutator disc i brokan, this i3 noticed by con-
siderabla burning damage on one or several of the
diametrically placed discs

Check with a test lamp or voltmeter that the diode
i in circuit from connection 31b to connection 53
{+ to 31b and — to 53) and that it checks currant
flow in the opposite direction.

ASSEMBLING TAILGATE WINDOW WIFER
MOTOR

Apply plenty of grease to the drive housing
1V 35 or correspanding,

Placa the large drive with the output shaft and
intermediate drive In position in the drive hous-
ing, see Fig. 3-148 (do not forget the two
washers) and fit the cover,

Place the pole shoe in position and secure it
firmily with the two scraws.

Apply & light oil film to the rotor shaft and its
bush.

Bosch

(¥

w

5. Fit the rotor. Make sure that the ball on the end
of the rotor shaft 1s In position.

6. Screw the brush holder bridge firmly into posi-
tion and hook on the brush spring.

7. Test-run the motor and fit the cosing

INSTALLING

1. Connect the electric cablas 1o the mator

2. Fit the link arm at the motor and place the
motor and reinfarcing plate in position.

3. Fit and screw tightly the screws securing the
motor and rainforcing plate.

4. Connoct the link arm to the output shaft and fit
the panel on the inside of the tailgate,

B Connect the ground bead to the battery.

REPLACING INTERIOR LIGHT
BULB

Pull down the glass at the short side opposite the
switch. Pull out the bulb. The glass is ro-fitted by
haoking it securely at the aide where the switch is
situated and then pressing in the glass firmly.

REPLACING BRAKE LIGHT
SWITCH

When replacing the brake light switch, make sure
that the new switch is adjusted correctly so that it
funclions satisfactorily. The distance botween the
brake pedal released and the threaded bronze hub
an the switch should be 4+2 mm (D.1650.008")
{A, Fig. 3-147), If the distance must be adjusted,
rolepse the attaching screw for the bracket and
mave the beacket until the correct distance is
obtained.

Tig 3047 Beakn light swich
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REPLACING HEADLIGHT SWITCH

1, Unscrew the switch knab,

2. Pull out the choke, (Does not apply to injection
engings.}

. Ramowe the impact guard by pulling It straight
back.

4. Undo the nut for the switch with a sultable tool.

5. Remove the switch snd tranpfor the electric

cables to the new switch.
Installation is In reverse order to removal.

w

3:84




GROUP 38

INSTRUMENTS
TOOLS

Fig. 3140 Special sl far removing and installing tank fitings

Special tools may now be preceded by SVO or 899, e.g., SVIO 1801 or 939 1801,

DESCRIPTION

The instrumentation consists of a combined instru-
ment, see Figs. 3-150 and 3-151, It comprises a
speedomaeter, milsometer and trip meter, rév count-
or (only on cartain models), temperature geuge, fusl
g lamps for parking brake, fullbeams,

brake ciroult fallure, ol pressure, battery charging.
ehoke and cverdrive (for vohicles fitted with such).
Also to the Ba
voltage regulstor which maintaing the feed voltage
constant for the instrumantation

Fig, 380 Comblesd isstrumest, freat sids

Fig. 2151, Combised insirument, ruversa side



SPEEDOMETER AND MILEOMETER
The speedometer and milecmeter are Integrally
built and are driven by a drive line from 8 worm
on the output shaft of the gearbox

The speedometer is of the eddy current typs and
mora or less © s of 8 permanent magnet, &
mounting disc ond a rotor drum. The rotor drum 8
linked by o shaft to the gouge pointer. The shaft
is also provided with a balance spring

The mileometer is made up of & number of gears
and registers up to 1 million km (600000 miles). It
In also provided with o trip meter. The ratio of the
mileometer is 8o chosan thot the drive line should
rotate 640 reva In order for the gauge to register
1 km

YRR
Fig. 3150, Sperdometer and milsometer

When the vehicle starts running, the drive line and
the permanent magnet connacted to the drive kne
rotate. This generates a rotating magnetic field,
which gives rise o eddy currents in the rotor drum.
The rotating effect which the magnetic fiald as weil
as the induced eddy currents have on the rotor
drum increase with increased speed on the perma-
nent magnet The rotstion of the rotor drum is
counteracted by the balance spring, this giving a
praportional reading of the painter to the magnetic
rotation

REV COUNTER

The rev counter consists pacly of a transistorized
reglstration and amplifier unit and partly of a rota-
tional coil syatem

The registration part senses, through & sender line,
the pulse frequency of tha ignition coll. The amplifi-
er part amplifies and conducts fhe pulses to the
rotational coil system

The rotational coll system consists of an annular
shaped permanent magnet round which a coil is
fitted. The coil is movable the length of the magnet

3:66

™

Fig. 1183, Rav counter

and s linked to a shaft to which the rev countor
gauge pointer is fitted. When pulses from the amphi-
fior sre conducted through the coll, this forms 8
magnetic flow which coils the length of the perma-
nent magnet. The rotational force is propartional to
the current flow through the coil

TEMPERATURE GAUGE, COOLANT
The temperature gauge is of the bimetal type and
congists of 8 sensor and a registering Instrument.
The sensor ia mounted on the engine and senses
the coolant tempaerature. The registering instrument
s included in the combined instrument

i
Fig. 3154 Magistering Instrument for temparsiars gaege



Fig. 1. Samsor for mparsture gasgs

The sensor, which is of the semi-conductive type,

s @ negative temperature cosfficient, which
means that its resistance drops in proportion to in-
crepsed tempersture.

The registering Instrument consists of a bimetal
spring connected b
connected in st

@ pointer. A rogigtance wire,
with the voltage stabilizer and
sengor, is wound round the bimetal spring

When the Ignitien i switched on, current flows from
the voltage stabilizer through the resistance wire
and the sensor to ground, When current passes the

rasistance wire, |t heats up the metal spring and
this

couses the pointer to indicate on the gauge.
The volume of the current passing through the
registance wire is in Inverse proportion to the resi-
stance of the sensor, and for this reason the gauge
reading increnses with incressed engine tompara-
ture,

Fig. 3158, Megistering inateument, dissssscsbled
1. Resistanca wire
2 Bmtal wpeing
3. Poister

R

Fip. 357, Regiateriog issnument, fusl

FUEL GAUGE

Tha fual gauge consists of a sender and indicating
ingtrument. The sender, fitted in the Fuel tank,
cenalsts of a maving resistance, a lever and a float.
The indicating instrument |8 of the same type as
for the temperature gauge,

The function is exactly the same as for the temporn-
ture gauge, apart from the fact that the sender is
machanical. The amount of sender resistance on-
gaged will dopend on the amount of fuel in the
tank and theraby the location of the i
words, an empty tank results in large sender rosis-

L In other

tanco while a full tank produces minimum sender
This has o

effect on the
Indicating instrument.

Fig. RIHL Bander for fusl gaupe
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Fig. 309 Voltage stubéline

VOLTAGE STABILIZER

The temperature and fuel gauges are powered by &
woltnge of 10 voits and are fed through a voltage
stabllizer. This stabilizer containg a bimetal spring
and & contact breaker, When the ignition is switch-
od on, currant fiows through the stabilizer and ol
ta the instruments. This heats the stabilizer bimetal
spring which bends and thus breaks the circult. As
the spring cools down, it retums 1o s original
position and the circult is closed again This cycle
|s ropeated continuously. A regulated effoct corres-
ponding to & constant voltage af approx, 10 volts
|5 thereby obtwined. The breaking and moking of
the cireuit is not visible on the instruments due to
their inertia. The stabilizer ia mounted on the rever-
ae side of the combined instrumant.

BATTERY CHARGING

The battery charging warming |smp s connected to
the altermator. |t lights up when the altermnator vol-
tage is lowsr than the battery voltage. As the
alternator voltage rises and commences to charge
the battery, the warning lamp goes out. thus indi-
cating that the alternator is charging.

DIRECTIONAL INDICATORS

The waming lamp for the directional indicatora
fiashes when the indicators are engaged. It is wired
ncross the switch for the indicators,

BRAKES

PARKING BRAKE

The parking brake warning lamp receives current
wvin the Ignition switch. When the parking brake i
applied, the warning lamp is grounded by the
switch, Fig. 3-161, and this switches on the
warning lamp which remains lighted as long as the
parking brake is on.
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Fig- 3900 Mhecetst for isstroment lighting

BRAKE CIRCUIT FAILURE

Should o foult arise in any of the two circults of
the hydraulic brake system, so that thore js a
pressure difference batween the circuits of more
than B—10 kpfem? (114—142 psi) when the brakes
are applied, this ctuates the warning valve, Fig.
3.162, and the warning lamp goas on, The warming
lomp remains lighted until the fault in the brake
system has been put right and the warning valve
re-set. Concerning re-setting the waming valve.
see Part 5 Brakes, Group 52

FULL-BEAM HEADLIGHTS

The waming lamp for the fill-beam headlights
fiashes simultanously with tha F mn haadlights
It b8 wired paraliel with the headlights ot the step
rolay.

Fig. B8, Switch far pariing braks costred
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Fig, 3U. Waming vabve

OIL PRESSURE

The waming lamp for the oil pressure receives
current via the ignition switch and s grounded
through o pressure sensitive valve on the engine.
With the engine running and st normal pressure,
the connection between this lamp and ground
(through the engine) is open. When the oil pressure
draps below o pre-determined value, the pressure
sensitive valve closes the circuit and the warning
lamp lights.

CONTROL PANEL

The control panel containg a rheostat for the inatru-
ment panel lighting, cigarette lighter and awitch
with built-in warning lamp for the slectrically heated
rear window and emergency waming flashers.
The control panel also containg the contrale for tha
heating unit as well as a reminder lamp for the seat
beits.

3. Baitery contettion
A Attaching scrwmy

1, Battery connecticn
o

OVERDRIVE

The warning lamp for the cverdrive s connected
between the switch for the overdrive and ground.
and thus lights when the overdrive is enrgaged.

CHOKE

‘When the engine ie choked, a contact in the choke
control cuts in the circuit and thig grounds the
warning lamg which lights,

CLOCK
The clock, Fig. 3-183, is electricolly driven and
placed above the control panel.

REPAIR INSTRUCTIONS

For all work under the dashboard, the negative
bottery lead should be disconnected to avold any
short-circuiting.

REMOVING COMBINED

INSTRUMENT

1. Remove the casings over the steering column.

2. Unscrew the attaching screw for the bracket and
aliow It to drop down towards the stesring

golumn. The combined instrument's attaching
scrows can now be removed

. Disconnect the speedometer cable from the
Instrument.

. Take hold of the reverse side of the speed-

ometer gouge with the hand and press the instru-
ment upwards — inwards until the snap lock In
the upper edge of the Instrument releases.
Lift forward the instrument and disconnect the
connection from its reverse side. (On vehicles
with rev counter, the rev counter sender cable
should also be disconnected.)

w

=

*]
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REMOVING WARNING LAMPS

1.

The lamps are mounted in holders which are
removed by pushing in their attaching hooks and
than pulling the holder atraight cut.

The bulbs are mleased from their sockets by
pulling them stralght oul.

REMOVING REV COUNTER OR
GUARD COVER

1
2

w

Remove the combined instrument.

Unscrew the three screws,

Lift off the rev countor or the guard cover care-
fully In order not to damage the pole connec-
tions.

REMOVING SPEEDOMETER WITH
MILEOMETER

2.
X
4,

Remove the combined instrumant.

Romove the rev counter or guard cover.
Unscraw the three remaining scrows.

Lift off the speadometer carefully in order not
to domage it

REMOVING VOLTAGE STABILIZER
The woltage stabllizer is removed by pulling It
straight up so that the three connection pins
release from their retainers.

REMOVING CABLE PLATE

m & @

. Remove the combined instrument.

. Remove the rev counter or guard cover.

. Remove the speedometer

. Unscrew the three remaining scraws.

. Carefully lift up the cable plate so that the

tomporature gouge or fusl gauge is not damag-
ed.

REMOVING TEMPERATURE GAUGE
AND FUEL GAUGE

1
2
a.
4

The

Reamove the rev counter or guard cover.
Aemove the speedomatar.
Remove the contact device.

. Unscrew both the nuts on the reverse side of

the contact device.
Lift cut the gouge.
in the ara

ingtalled in reverse order to removal
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Fig: 356 Tool for rmoving sender lor fuel gasge.

REMOVING SENDER FOR FUEL
GAUGE

The sender, which i located in the fuel tank, is
hald in position with a bayonet fixture. When re-
moving, use tool 2738, see Fig. 3-164

REPLACING SENSOR FOR
TEMPERATURE GAUGE

Drain some of the coolant, about 2 dm? (2 qts).

2. Disconnect the electric cable from the sensor.

3. Unascrow the sensor and replace it with a new
one.

4. Scraw tight the new sansor and connect up the
electric cable.

5. Fill with coolant.

REMOVING CLOCK

1. Remove the impact pad.

2 Remowe the control panel attaching screws.

3. Lift forward tha panel sufficiently to get at the
reverae side of the clock

4. Disconnect the electric cable from the clock.

5 Remove the clock's two attaching screws snd

lift forward the clock.

Installation is in reverse order to removal.



CHECKING SPEEDOMETER WITH
MILEOMETER

If the speedometer or mileometer i not function-
ing, the reason may be due to a fault in the instru-
ment or speedometer cable or the worm, which Is
located on the gearbox, for driving the cable.

In arder to decide which component is faulty, carry
out the following:

If the spesdometer functions while the mileometer
dogs pot of vice-versa, then the instrument s
dofective and should be replaced. No attempt
should be made to repair the instrument.

When bath the and stop

CHECKING TEMPERATURE GAUGE

If the temperature gauge i faulty, the faulty compa-
nent (sensor, Indicating instrument or voltage regu-
lator) must first be traced and then the fault remedi-
od. In order to trace the faulty component, two or
posaibly three resistors are required, one or two
at 40 chms and ona ot 282 ohms.

Tha fault tracing is as follows:

Firat discannect the electric cable from the tem-
perature sensor and then connect up the 282 ohm
resistor between cable and grownd,

With the ignition switched on, the pointer on the

functioning. the fault is probably in the speadc-
meter cable or the worm. Disconnect the speedo-
meter cable from the instrument and see whether
1t rotates. If it does, this means that it has broken
from the worm, in which cose replace the cable
and check the drive at the same time at the gear-
box. Check 1o sae whather the drive couplings can
rotate easily, If it joms, the instrument should also
be replaced.

The apeedometer can be checked by running it at
diffarent speeds, The following vakios should then
appiy:

Speed of drive couplings
B35 1670 220 rls
(500) (1000) (1750) {rfm)

Speedomater reading

15225 B0STR5 145225 Mph

CHECKING SPEEDOMETER CABLE

It is most important that the speedometer cable is
correctly fitted IF the speedometer is to function
without trouble. It is vitally important thot the cable
I% not bent too sharply. At ne point must the radius
of & band be laes than 100 mm (47). If It is less thon
this, vibration and nelse can occur in the instru-
ment. The drive couplings mast run true in the outer
casing of the cable. This is chacked with the cable
rotating.

should be at the beginning of
the green field (50% C=122° F). Instead of the
282 ohm reaistor, then connect up the 40 chm
resigtor. The pointer on the indicating instrument
should be at the beginning of the red field (120° C
=245 F). With correct indicating instrumant func-
tion, the sensor is faulty and should be replaced
by a new one.

NOTE. The senscr cable must never be wired
direetly to ground since it would overheat and
ruin the instrumant.

If the instrument gives a faulty reading. the fault
is efther in the indicating instrument or the voltage
ragulator,

In order to decide where the fault lies, disconnect
the fusl gauge sender line from the sender and
connect up a resistance of 40 ohme batween cable
and ground.

If the fusl gauge now shows a full tank, the fault
must ba in the indicating instrument of the tem-
perature gauge, which is then to be replaced. If.
on the other hand, the temperature gouge and fuel
peuge give the same, but incorrect, reading, then
the voltage regulator must be defective and should
be replaced.

CHECKING REMOVED TEMPERA-
TURE SENSOR

The sensor ks checked by heating it up and then
reading off s resistance and lemperaturé. The
following values should be obtained if the sensar
Is without fault:

(MOTE. The resistances may deviate =10 %)

Tomporature 50 100 120 c
(122)  (217) (248) °F
Resistance 282 B0 40 ohims

CHECKING FUEL GAUGE
The fuel gauge is checked in the same way os
the temperature gauge.
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Fip. 308 Wiring diageam bor thecking Temparsture gauge or
ol gruge Inficating inatrumen

CHECKING REMOVED FUEL SENDER
The sender ls checked with an chmmater which
is wirsd between the contact unit for the elactric
cable and ground. The following resistance values
should ba obtained if the sender s functioning
comrectly;

With regard to the various pasitions of the float.
sea Fig. 3-186. Its measurement indications Indicate
the number of mm the float should be lifted from
its bottom position,

CHECKING REMOVED VOLTAGE
STABILIZER

The function of the voltage stabilizer can be check-
ed with an adjustable bimetal instrument The
instrumant is wired In series with a resistance of
sbout BD ohms and 8 constant D.C, voltage of 10
volts, Tha indicating Instrumant should be read off.
The constant D.C. voltage in thereafter replaced
by a 12 volt battery {check that the voltage s really
12 voits) and the voltage stabilizer. The indicating
Instrument should give a similar reading. During
the test. the stabilizer should have the same posi-
tion a8 it had In the vehicle. A damaged stabilizer
Is replaced by & new ore, although It can of course.
be repaired, but this s pointless both from on eco-
nomic and rediability point of view.

o
mme

Position  Resistance in ohms.

A 282+48
B 14619

c TEE1LS
D 40% 5

Fig. 288, Chesking fusl nender

AwEmpty task

BuFeneres (2 dnis 18 galla)

CmMalt tank (2 dnlmb 5 gatin )
Dl Rk (88 Gl 13 gaite.}
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GROUP 41

CLUTCH

TOOLS

Thi following tools are usad for work on the clutch.

00 {EV0) &0 Puller for ball bearing in fywhas]

DESCRIPTION

The clutch 4-A) is of the

spring type. It is avallable in two different versions
(Figs. 4-2 and 4-3), but both mainly consist of a
pressure plate, a diaphrogm spring and clutch cos-
Ing. The diaphragm spring has a double functicn,

Fig. 42 Chuich, type |

that of & clutch lever when declutching and a pres-

sure spring when engaging.

The clutch is opersted by the chitch pedal, the
of which are to the clutch

via 8 wire, & lever and a release bearing

Fig. 43 Cluich, type 11



REPAIR INSTRUCTIONS

REPLACING CLUTCH PEDAL OR BUSHES

WORK ON CLUT& IN VEHICLE
REPLACING CLUTCH WIRE

r

w

o

4:2

Unhaok the return spring for the release fork,
Stacken the rear nut and posaibly the front nut a
couple of trne. Disconnect the wire from the
rolenoe fork.

. Locsen the clamp holding the wire to the rein-

foreing mamber of the wheel housing,

Femava the panel under the dashboard. Take off
the bearing bolt for the pedal Disconnect the
wire from the pedal. Slacken the nut for the wire
sleeve. Remove the wire.

Fit the new wire in the reverse order to removal

8, fracket
0. Chtch wire

The description given below is applicable iF it con-
cerns either the replacement of the pedal or of the
bushes.

1

[

5.

Unhook the return spring for the pedal. Slacken
the nut and remove the bolt. Digconnect the pe-
dal from the wire and remove the pedal

Take out the tubulor shaft. Drive out the bushes
with o sultable drift.

Fit the new bushes. Lubricate them with grease.
Fit the tubular shaft.

Place the return spring on the bearing aleeve of
the pedsl. Move the pedsl inte pesition and
attach it to the wire. Fit the bolt which holds the
pedal.

Hook on the raturn spring,

Fig. 45 Removing ralesss beasing



Fig. 48 Removing chiech

REMOVING CLUTCH

B =

-

1. Dise

Remove the gearbox according to the instruc-
tions given in Group 43.

“Remove the upper bolt for the starter motor.

Remove the relesse bearing Disconnect the
wire from the relesss fork. Slacken the Wwire
sleeve from the bracket

Slecken the bolts and remove the fywheel
housing

Fig. 47, Clotch dise

2 Fasigs 3 Sering 4 Dwmpeg seing 5. Hub

5.

-

Slacken the bolt for the relsase fork ball joint
Remove the ball and the release fork.

Slacken the bolts holding the clutch to the fiy-
whael by loosening them crosswise a couple of
tuma at & time to prevent warping. Remove the
chuteh and eluteh plate.

REPLAC!NG CLUTCH FACINGS

m

Drill cut the old rivets with a dnill having the
same diameter s the rivets, 3.5 mm (0.14"), and
remove the old facings

Check the clutch piate. The indentations on the
tongues should be even. The cluteh plate must
not be warped. The clutch springs and rivets in
the hub should fit securely and not show any
signs of looseness: Check to make sure that
there are no cracks.

It the clutch plate has any of the above defects,
it should be replaced with a new one.

Rivet on the new facings (preferably in a rivet
press). NOTE. The rivets should be inserted
from the side on which the facing fies and rivet-
ed up from the opposite direction agminst the
dise. Usa every other hole in the facing. After
riveting, the facings should be spaced from
wach other as determined by the indentations
on the clutch disc. See Fig. 4-7. This is most
Iimportant In order to achieve a amooth engage-
ment when starting and driving.

The clutch facings must be sbeolutely fres from
oil. Oil on the facings can cause clutch grabbing.

INPUT SHAFT BEARING IN
FLYWHEEL

The bearing i pulled out with puller 4080, see
Fig. 4-8. The bearing is cleaned in petrel (ga-
solina)

Fig. 4. Removing pilet baseing
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Fig. 4. Cheching curvaturs of pressiew plate

If the bearing. upon Inspection, runs smoocthly
and eventy and has no noticeable play, it shoubkd
be packed with ball besring frease and re-
fittod, NOTE, Heat-resistant grease should be
used.

The bearing should be pressed in by drift 1426,

INSPECTING

As the clutch connot be disassembled, it must be
replaced complete if faulty. Check the clutch care-
fully. Check the pressura plnte for damage by heot
cracks, scoring of other damage on the friction sur-
face. Check the curvature of the pressure plate with
8 240 mm (9%} lang steel ruler, which is placed
dingonally across the friction surface of the pres-
sure plate. Then measure the distance betwean the
straight edge of the ruler and the inner diameter
of the pressure plate. This measurement must not
exceed a maximum 003 mm (0L.0012"), see Fig. 4-5.
There must be no “crowning”, Le. clearance bet-
wean the straight edge of the ruler and the outer
dismeter of the pressure plate. Camry out the check
ot several points. Check the pressure spring care-
Fully; if it in cracked or damaged in any other way,
the clutch should be replaced

Check the releass baaring by turning it round a few
times under light pressura so thot the balls rotate
agninst the races. The bearing should tumn easily
without binding at any point, The release bearing
should aiso slide easity on the guide sleeve from
the gearkox

INSTALLING

Before installing, check that the clutch facings, fiy.
wheel anel prassure plate are complotely free from

4:4

oll. Wash them with clean petrol (gasoline) and

wipe off well with a clean plece of cloth

1. Set up the clutch plate (the longost side of the
hub facing backwards) together with the clutch
and ingert the centering mandal 2484 so that the
guide journal on this centres the pilot bearing
in tha fiywheel, see Fig. 4-10.

2. Fit the six bolts which hold the clitch and

tighten them crosswise a couple of tums at a

time. Remove the centering mandrel.

Fit the releass yoke In the fiywheel housing,

Place the upper bolt for the starter motor i the

housing, Than fit the housing, Fit on the bolts in

the following ardar: First the four upper {7167,

and then tho lower bolts for the starter moke?,

und finally the two lower (3/87). The nut for the

starter motor uppar bolt ja fitted after the

clutch wire has been fitted

Ingart the wira sleave (n the bracket and put on

the rear nut. Securely fix the wire in the release

fork. Fit the rolease bearing

Fit and tighten the nut for the upper starter mo-

tor bolt.

Fit the gearbox sccording fo the instructions

given in Group 43

Adjust the clutch pedal play.

a G
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[ The following apecial tocls sre required for carrying out gearbox repairs.
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GROUP 43 A

GEARBOX




DESCRIPTION

{Concerning gearbox with averdrive [M 41], see also Group 43 B ~Overdrive™)

M 40 is o four-speed fully synchronized gearbox,
that is, all gears except roverse are in constant
mesh. The conatruction of the gearbox is shown In
Fig. 4-12 and (llustration 4-B. In the neutral posi-
tion the gears on the mainshaft rotote freely. For
this reason thoy are provided with bronze bushes
Engaging a gear connects the corresponding gear
whael to the mainshaft by means of an engaging
sleave.

The gear lever pesitions are shown In Fig, 4-13, The
power transmission path of the different speeds i
shown in Figs. 4-14—4-18

Fig. 413, Gaar lever ponition Fig. #1L Powsr path reverse

4:6
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Fig. 430,

The design and function of the synchronizing me-
chanism are shown in Figs, 4-18—4-21. When &
gear is engaged. the gear aelector fork presses the
engoging sleave (3, Fig. 4-18) towards the corres-
ponding gear. The inserts (4) then press the syn-
chronizing cone (2) against the cone on the gear
(1). IF the synchronizer and gear wheels ore ro-
tating at different speeds, the synchronizing cone
will turn in relation to the engaging sieeve. How-
wver, the synchronizing cone is prevented from
turning more than half a tooth-width by the engag-
ing springs, sea Fig. 4-20. The teath on the syn-
chronizing cone then have half their width in con-
tact with the teath on the engaging sleeve and in
this way prevent it from engaging. Due to friction
batween the eynchronizing cone and the gear, the
gear attaing the same rotational speed as the syn-
chronizer. When they are bath rotating at the same
speed, the engaging sleeve is able to turn back the
synchronizing cone and the gear engages, see Fig
421,

Fig. 431 Goar snpaged



REPAIR INSTRUCTIONS

WORK ON GEARBOX IN VEHICLE 4. Press on the flange with tool 2304. see Fig. 4-25
REPLACING OIL SEAL Fit the remaining parts.

Carry oul oparal under tha heading
“Remaving” to extent necessary

Slpeken the flange nut, Lise 2854 as a counter-
hold for carn Htted with B 20 A, B and F and
2837 for care fitted with B 20 E engines. sea Fig
4:22. Pull off the fange. Uise puller 2261, sea
Fig. 4-23

Pull aut the oid o seol with puller 4030. Fit the
new neal with the help of sleeve 2413, seo Fig.
474

W@

Fig. 4232 Coenterhsdd far Hangs

Fig. 421 Remavisg flangs Fig, 435 Suspending angine



REMOVING

B =
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Fix tool 2727 on the engine, see Fig. 4-26 Place
the lifting hook round the exhaust pipe.
Remove the gear lever.

. Jack up the vehicle and prop up undemeath

Bagin with the rear end. Drain the oil from the
goarbox.

. Loosen and remaove the supporting membar un-

der the gearbox. Disconnect the front universal
|aint from the gearbox flange. Disconnect the
speedometer cable, Discannect the rear engine
maunting and the bracket for the exhaust pipe,
Lower the rear end of the sngine sbout 2 cm
(8.8 and then alacken the lines for the revers
ing lighta and overdrive, if fitted

Siacken the right upper and left lower gearbox
bolts with spanner 2487, flexible |oint 2427,
extension plece with 3/8" square end and
ratchet handle, see Fig. 4-27. Fit two guide pins
2743, sea Fig. 4-43. Slacken the other two boilts
Pull out the gearbax backwards and [ower it

Fig. 439, Removing gearbas bohs
AmEVO 247
BeExtenaien weh /B square
CoRatchet handie

DISASSEMBLING

Tha following description applies to gearboxes with-
aut overdrive. [ the gearbox is fitted with an over-
drive, unscraw the bolts in the rear end and remove
the overdrive. Then carry out the operations de-
scribed below as far as nocessary.

(1

@

&

Fit foiture 2822 in stand 2520. Place the gear-
box in the fixture, see Fig. 4-28,

. Unserew the bolts for the gearbox cover. Lift

off the cover. Ramove the spring and interlock
balls for the selector ralls.

. Remove the cover over the selector rais. Un-

screw the selector fork bolts.

. Slide the selector fork backwards to 181 speed

pogition. Drive out the pin alightly (it must not
foul the 1st speed gear wheel). Then move the
selector fork forwards sufficiently 1o atlow the

;

-
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Fig 43 Gasrbos in flusers

pin to pass in front of the gear. Drive out the
pin.

Slide out the solector rails. When doing this,
hold the selector forks 80 that they do not
come askew and jam on the ralls. Remove the
sdlector forks

Unscréw the bolts for the rear cover. Turn the
cover so that it does not lock the shaft for the
idiar and reverse gears. Drive out the shaft for
the idler gear. NOTE. The shaft must be driven
out backwards. Lat tha idier gear fall into the
bottom of the gearbox

Pull out the mainshaft,

Unscraw the boits and remove the cover over
the input shafi. Lever out the ofl seal from the
cover with & scrawdriver or similar.

Drive cut the input shaft. If necessary; remove
the eirchp and press the ball bearing off the
shalt.

. Take out the idker gear. Pull out the shaft for

the reverse gear with puller 2878, see Fig. 4-20.
Take out the reverse gear and other parts.




Fig. 430, Disasssmbling malsahatt, M 41

Fig. 431, Disassambling malnvhaht, M 43

Fig 430, Remeving fram wynchronisss

DISASSEMBLING MAINSHAFT

1a.

Gearbox with averdrive (M41}

Remove the circlip and press off the rotor for
the overdrive oil pump. Remove the circlip for
the mainshaft rear bearing. Slide the engaging
sloeve for 1at speed and 2nd speed forwords
Place the shaft in a press and & support under
the 1st speed gear. Press out the shak as
shown in Fig. 4-30.

Gearbox without overdrive:

Unscrew the flange nut. Use 2837 resp. 2854 o6
& countarhold on the flange. Slide the engaging
sloove for 15t speed and 2nd speed forwards,
Piace the shaft in a press and o support under
the st speed goar, Press out the shaft with &
drift. see Fig. 4-31

2. Remove the synchrenizing cone, thrust washer,
engaging sleeves, Inserts, and springs from the
shaft.

3. Remove the snap ring on the front end of the
ghaft, Pull off the synchronizing hub and 3rd
speed gear with a puller, ses Fig. 432, Remove
the thrust washer.

4, Remove the snap ring and then the thrust
washer, 2nd spoed gear, synchronizing cone
nd spring.

5. Hemove the ol seal from the rear cover and
take out the speedometer gear. If necessary,
remove the snap rings and press out the bail
bearing.

INSPECTING

Check tha gear wheels, particularly for cracks or
ehips on the looth surfaces. Damaged or wom
gears must be replaced

Check the ball bearings, particularly for seoring or
cracks on the races or balls



Fig. 433, Fining ball beariag In rear tover

ASSEMBLING

AS!

3

SEMBLING MAINSHAFT

Press the ball bearing into the rear cover, ses
Fg. 4-33, and fit the snap ring. There are diffe-
rant thicknesses of snap rings. 80 select one
which fits snugly into the groove.

Gearbox without everdrive:

Place the speedometor goar on the bearing In
the rear cover. Press in the oll seal with drift
2413, swe Fig, 4-34,

.- Fit the parta for the 1st and 2nd synchronizer

on the mainshaft. Fit the springs corroctly, see
Fig. 4-35

Fig. 430 Forting ol seal In rewr cover

Fig, 435 Assembling synchesalrsr

4.8 Gearbox without overdrive:

Fit the synchronizing cone, 1at speed gear and
thrust washer, Ploce the rear cover on the
shaft. Ensure that the specdometer goar is
positioned correctly, Fit on the fange. Use &
aleeve which fita into the recess in the flange,
press on the cover and flange, see Fig. 4-36
Fit the washer and nut for the flange. Use 2854
rosp. 2837 ae a counterhold on the flange and
tighten the nut




A3, Fiting rear cover. M 41
1. Sleeve

4b, Gearbox with overdrive (M41}

Place the rear cover and ball bearing on a
cushioning ring or sleeve as shown in Fig. 4-37
Place on the thrust washer, Tst speod gear
and synchronizing cone. Press in the shaft
Select @ snap ring of suitable thickness and
fit It Fit the key, the rotor for the ofl pump and
snap ring.

E. Fit the synchronizing cone, 2nd speed gear
wheo! and thrust washer on the shaft. Select a
eirelip which fits snugly into the groove on the
shaft and fit it

6. Fit the thrust washer, 3rd speed gear and syn-
chronizing cone on the shaft Assemble the
3rd and 4th speed synchronizing parts. Fit the
snap rings correctly, see Fig. 4:35. Then fit the
synchronizer on the mainshalt. Select a locking
ring of the corract thickness and fit it

ASSEMBLING GEARBOX

1. Fit the striker lover and striker. Fit the reverse
geor and reverse shoft The reverse shaft is
fitted 8o that it projects 7.0—7.6 mm (8/32")
outside the gearbox housing. see Fig. 4-38

4:12

ks

0.29%0012"

Fig. 438 Fiting reverse shatt

Place mandrel 2907 in the idler gear, Fit the
spacing washers and needles (24 in each bear-
ing). Use grease to hold the needies and wo-
shers In pesition

Fix the washers to the housing with grease and
guide them up into peaition, with the cantering
plugs 2908, see Fig. 4-30. Lay the idler gear in
the bottom of the housing

Proas the bearing onto the input shalt with the
halp. of drift 2412, see Fig. 4-40. Select n snap
ring of suitable thickness and fit it. Place the 14
bearing rollers for the mainshaft in position in
the input shaft, Use grease 1o hold the rollers
In place, Press the input shaft into position in
the housing. Press the oll seal into the cover
with drift 2867.

Then fit the cover over the input shaft. Do not
farget the O-rings for the bolts,

Place the mainshaft in the housing. Tum the
rear cover 8o thot the countershaft can be
fitted.

b

Fig. 438 Fitiog il goar
1. Thrast washar 3 Needla. bearing
2 Spesing washer 4, Spacing washer
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Fig. 448, Fiming bl besting 80 bipin shaht

Turn the gearbox upside dewn. Fit the counter-
shaft from the rear. Hold against 2007 with the
hand. Ensure that the thrust washers do not
loosen and tall down.

Gearbox without cverdrive:

Fit the bolts for the rear cover.

. Gearbox with overdrive

Fit the overdrive. Usa new locking for the inter-
mediate flange

n
Fig. 4-41. Fitting and cap cwer salactor rail
B nzpra. & me 187

Flg. 442, Fisiing interlock Salls sed springs

B, Fit the selector ralls and forks. Move the se-

lector fork over the rear position when fitting
the pin, Lise a new pin, Fit the cover over the
selector rails.
NOTE. If the end caps at the front end of the
housing have been removed, these should be
fitted in the same way as previously, ie. the
center end cap should project sbout 4 mm
(0.167) ocutside the face of the housing, see
Fig. 4-41,

2. Place the interlock balls and springs in posi-
tion, see Fig, 4-42, Fit on the gearbox cover.
Chack that all the goars angage and disangage
frealy.

INSTALLING

Make sure thot guide ping 2743 are fitted acc. to
Fig. 4-43. Ingtalling is done in the reverse order to
removing. Fill up the gearbox with odl

Fip 441 Cuide piss for gearbar



GROUP 43 B

OVERDRIVE

TOOLS

The following special tools are required for work on the everdrive unit




DESCRIPTION

The overdrive unit is of the epicyclic typa and is
attached to the rear end of the gearbox. Its design
and construction are shown in Fig. 4-52 and Nustra-
tion 4-.C. The working principle of the overdrive ia
as follows:

DIRECT DRIVE POSITION

When travelling forwards power s transmitted
from the gearbox mainshaft through the uni-direc-
tional clutch to the output shaft of the overdrive.
At the same time the clutch sliding member (posi-
tion |, Fig, 2-45), is pressed by four springs against
the tapered part of the output shaft When rever-
aing or when the engine acts as a brake, torque is
transmitted through the clutch sliding mamber,

OVERDRIVE POSITION

In the overdrive position the clutch sliding membar
I8 pressed against the brake ring (see Il Fig, 4—45)
with the help of the pistons (27, Fig. 4-52) in the
hydraulic cylinders. Thie also locks the sunwheel.
Since the planet gear retainers are linked to the
mainshaft through the splines, the planet gears ara
forced 1o rotate arcund the sunwheel, As a result
of this, the cutput shaft will rotate at a higher speed
than the mainshaft.

f=45

Bl tioerseaing ce
Parta rotatiag ot & higher spasd than the ingt shalt
Parth fotetieg o the same speed mi the lngul shall

Fig. 445, Warking principle of tha overdrive
I Diirect drive postion
1, Overdriva panton

ELECTRICAL SYSTEM

The overdrive is ongoged by electro-hydraulic
meang. On tha gearbox cover there is a contact
which cuts in when 4th speed is engaged. Thus the
overdrive can only be angaged when this speed
Is engaged. It is switched on by means of a switch
placed undemaeath the steering wheal. This switch
closes the circult via the awiich on the gearbox to
o solencid on the overdrive. This moves the aole-
noid armature which operates the control valve to
the position for averdrive,

HYDRAULIC SYSTEM

The hydraulic system congists of the following moin
parts: Pre-filter, plunger pump, fine filter, hydraulic
cylinders and plungers, relief valve and a control
vatve which is eperated by the solenoid.

The refief valve has a special construction with a
hydraulic piston and threa different springs. It has
three different functions: It must maintain o low
pressure |n the system with direct drive, a high
prossure with overdrive, and also provide smooth
changing when shifting from overdrive to direct
drive and vice versa. lts function is described in
more detail balow.

The oil flow with direct drive is shown in Fig. 4-48.

3
e
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Fig. 440, Elnctrical circul dagram
1 Load hoom hsotes:
2 Suiich for overdrve
3. Waning lsmp for overgive
4 Geitch on gesrbos
5 Sulssold on cveedrive
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The off is drawn through the pre-filter by the plunger
pump and is conveyed under pressure through the
fino filter. From hore the ofl flows further through
the hydraulic eylinders to the relief and control val-
ves. The control valve closes and the large piston
of the ralief valve is in ita lower position. Thie off-
loads the springs so that only a low pressure is
required to press down the small piston of the relief
valve, Ol then Hows past the amall piston out Into
the channel to the mainshaft.

When the overdrive is engaged, the control valve is
displaced and oil flowa through the oilway and
operates the lorge piston of the relief valve. This s
then moved upwards and causes the springs to ten-
slon. 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 pis-
tons are thereby displacad in the hydraulic cylin-
ders, the elutch sliding member is pulled forwards
and contact made with the brake ring.

With disengagement of the overdrive, the connee-
tion batween chonnels 12 and 2 closes. The con-
nection betwesn channel 2 and the sump then
opens. This permits oil under the large piston of the
roliof valve to flow out into the sump, the prossure
in the system drops and direct drive s engaged
Bocause of the orifice nozzle in the channel and

owing to a 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 adopted that a smooth engogoment
occurs without any slipping of gears.

Qil passing the small piston of the relief vabve is
conveyed through the channel and a drilling in the
mainshaft to the uni-directionnl 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. 4-51,
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REPAIR INSTRUCTIONS

WORK ON OVERDRIVE IN VEHICLE

CHECKING OIL PRESSURE

The oll pressure can be suitably checked when driv-

Ing on test rellers or on a motorway. The check can

alsa be made with the vehicle jacked up but this

should bo avoided for reasons of safety.

Checking is a8 follows:

1. Remove the plug under the operating valve and
connect the pressure gauge 2834, see Fig, 4-53

. Read off the pressure when driving on direct
drive at about 40 kmph (25 mph). The pres-
sure should then be about 1.5 kpfem? (21 pal)

3. Engoge the overdrive and check that the pres-
sure rises lo 32—35 kpfom? (455—500 psi)

. Disengage the overdrive and check the time for
the pressure to drop to 1.5 kp/em? (21 psi)
The time must not exceed 3 seconds.

r
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REPLACING SOLENOID

AND OPERATING VALVE

The sclencid and opersting valve are integrally
bullt B8 one unit, which I8 replaced complete, For
removing and fitting, use a 25 mm (17) fixed span-
ner. Use o new seal and O-rings when fitting. The
tightening torque should be 42—55 Nm (30—40
Ib ).

CHECKING AND REPLACING RELIEF VALVE

1. Remove the base plate and the pre-filter. Collect
the oil in an oll container. Warriing. If the vehicle
has been driven recently, the il may be hot and
scald if it comes Into contact with your ahin,

S0 2834

2.

@

Remove the plug under the relief valve with tool
2838, see Fig 4-54, Pull out the large piaton of
the ralief vahve, then the spring and spring re-
tainer. Even the low-pressure spring will also bo
included in the removal. Then pull out the small
piston with (ts spring and spring rotainor, nlso
the cylinder and end washer, Lise a pair of pliers
with narrow jaws for the piston units and a loop,
see Fig 4-55, for the cylinder and washer.

Wash all the parts in white spirit and blow them
dry with compressed alr. Chack them: carafully
for wear and damage, The pistons should run
easlly In thelr cylinders. Faulty parts must be
ropleced. NOTE, The fallowing units are aveil-
sble ss spara parts: End washer, cylinder, the
small piston, adjuster washer, low-pressure
spring, large piston, plug and the O-rings.

Fig, £34. Remeving plog

419
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Bafore fitting the parts of the relief valve, it may
Ibe suitable to biow the orifice nozzle clean with
compressed air, see Fig. 4-58.

. Fit the new O-rings 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
pisten and plug. Tighten the plug to a torque of
22 Nm (16 i),

. Fit the pre-filter and base plate with o new gas-

ke, Make sure that the magnet is in position on
the base plate. Fill with oil

CLEANING ORIFICE NOZZLE

The orifice nozzle is accessibie after the cylinder of
the relief valve has been removed according to
above, Blow the orifice noxzie clean with com-
pressad oir, see Fig. 4-56.

CHECKING AND REPLACING CHECK VALVE

“

-

. Remove the basa plate and pre-iter. Collect

the il in an ol containes. Warning. If the vehicle
has been recently driven, the oil may be hot and
scald if contact is made with your skin.
Remove the plug with tool 2835, Take out the
non-return valve spring, nonereturn ball and
non-return body.

Clean all the parts in white spirit and blow them
dry with compressed air. Check the parts for
damage and wear. Replace faulty parts

. Fit & new O-ring on to the plug and then ra-fit

the non-return body, ball, apring and plug.
Tighten the plug to a torque of 22 Nm (16 Ibft).

420
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Fig. #5T. Fine fier
N Filter 2 Beal 1 Phg

Re-fit the pre-filter and base plate togather with
a new gasket. Do not forget the magnet on the
bottom plate. Fill with oil.

CLEANING FILTER

1.
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Remove the base plate and the pre-filter, Collect
the oll in an oil container, Warning. If the vehicle
has bean recently driven, the oll may be het and
scald If contact is mode with your akin.
Remove the plug and ke out the seal and fine
filter, see Fig. 4-57.

Clean all the parts In white spirit. Then blow
them dry with compressed air.

Fit tha fine filter, o new seal and the plug
Tighten the plug to & torque of 22 Nm (16 ibft).
Re-fit tha pre-filter and the base plate with a
now gasket Make sure that the magnet is in
position on the base piate. Fill with oil,

REMOVING OVERDRIVE

To facilitate removal, the vehicle should first be
driven with the overdrive engaged snd then di-
sengaged with the clutch pedal depressed. The last-
mentioned s important in order to avoid torsional
tonsions in the shaft botween the planet carrier and
uni-directional clutch. Any strosses will disappear
even if oll with prossure of 20—25 kp/em? (284—
385 psi) in connected to the output at the oparat-
ing vahva. The overdrive is engaged and disengag-
ed with this pressure.

Removal is as follows:

=

Carry out operations 1—5 under “Removing”" in
Group 438
Discannect the cables to the solonoid



3, Unscrew the bolts holding the overdrive unit to
the intermediate flange. Pull the overdrive
atraight out backwards until it goes free from
the gearbox mainshaft.

DISASSEMBLING OVERDRIVE

Maximum cleaniiness must be observed when work-

ing with tha ive unit. Before i

clean the outside of the unit thoroughly. Then first

disassemble the main parts as follows:

1. Plsce the overdrive vertically in 8 vice provided

with copper jows, Remove the asolenoid and

operating valve.

Bend down the locking tab, unscrew and remove

tha nuts for the plston bridge pieces. Aemove

the bridge pieces.

Unscrow the nuts holding the brake ring, front

and rear casing. Loosen the nuts gradually all

round in order to avoid any distorted tension
from the springs. Lift off the front casing and

brako ring, see Fig. 4-58.

. Tap loose the brake ring from the front casing
with the help of a copper drift and hammar.

. Remove the springs for the clutch sliding mem-
bar, Lift out the clutch sliding membaer complete
with thrust bearing and sunwheel.

. Lift out the planet carrier complete.

~
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REMOVING FRONT CASING

1. Place the casing with the front side downwards
on a bench. Connect compressed air to the hole
for the operating valve and blow out the pistons.

. Disconnect the base plate and remave the pre-
filter. Then remove the plugs and take out the
parts for the respective fine filter, relief vaive
and pump check valve, See also under the head-
ing “Work on overdrive in vehicla”

)

Fig. 48 Bissasembling overdrive

3. Press down and pull out the pump cylinder.
then take out the connecting rod and pump
plunger.

DISASSEMBLING CLUTCH UNIT

1. Remove the circlip for the sunwheel. Pull out the
sunwheel backwards,

2. Remova the innar circlip for the bearing. Hold
the bearing body and tap loose the clutch slid-
Ing momber with a rubber mallet,

3. Remove the outer circlip and press the bearing
out of the bearing housing

DISASSEMBLING REAR CASING

Remove the bolt and pull out the retainer, the
bush and the speedomater pinion.

Remove the nut and pull off the flange with
puller 2261. Place the housing in b press and
press out the output shaft.

3, Aemove the spacer, the speedometer drive
gear. Pull out the bearing on the output shaft,
sutitably with o so-calied knife extractor. The
rear bearing and ofl seal are pressed out of the
heusing with drift 1797 and handle 1801
Aemove 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 with puller
2423, sea Fig, 4-50.

[

INSPECTING OVERDRIVE
Bofore inspecting, ciean all the parts in white spirit
and then blow them dry with compressed air, Pay




particular attention to the cleaning of the filters and
ol the ollways. Chack that the orifice nozzle in the
channel between the relief and operating valves ls
clean. If it is not possible to blow the nozzle clean,
It can be cleaned with 8 painted wooden stick ar
suchliike. Hard objects must not be used aince this
can alter the graduation,

Check also that the groove insida the ring gear on
the output shaft is properly cleaned, Dirt collects
here due to the centrifugal force, After cleaning.
check oll the parts carefully for wear, cracks or
other damage

Pay particular attenticn to the following:

Check the solencid with the halp of a 12 volt battery
and Bn ammeter, Current consumption should bo
about 2 ampéres. Check the movement of the valve
during engagement and disengagement.

Check to make sure that the filters are not damag:
od, Also check the pistons of the hydraulic system
for sbrasion and wear. Check the valves for wear.
Make sure that all the springs are not damaged.
Check oll the gears and ball bearinga for cracks
and waar. Make sure that the bush on the sunwheel
is not worn, With replacement, change the sun-
wheel complate with bush. The bush must be con-
centric with the gear wheel, and this is difficult to
bring about cutside a workshop.

Check the brake ring for abrasion, cracks or waar
Check to meke sure that the linings on the clutch
aliding membar are not burnt or worn,

ASSEMBLING OVERDRIVE

Use new gaskets, O-ringe, lock washor and seals
whon assembling. Observe maximum cleanliness
gincs the hydraulic system is sensitive to impurities.

Fig. 480, Fiming bush, owipun shalt
1. B 3417

4:22

ASSEMBLING REAR CASING

r

w

Push the bush on to the output ahaft with drift
2417, sea Fig, 4-60. Press the front bearing to
the output shaft with drilt 2412

. Press the rear bearing on to the rear cosing

mection with drift 2412

Place a wooden block under the output shaft as
supgort. Fit the speedometer driving gear and
spacer. Prass on the rear casing with drift 2412,
sae Fig. 4-81

Press in the oll seal with drift 2412, Fit the
coupling flange, the washer and nut. Tighten the
nut to & torque of 110—140 Nm (B0—100 i)

Fig, 442, Assmsbling usl-direcsiosal eluach, |

1 Bpeing 2 Cage 3 Unigeectional ches hub



]

@

-

Fig. 480, Ausambling =nl-dirscticnal clutch, 1|
1. Kay

Assemble the uni-directional clutch, spring and
roller cage, see Fig. 4-62. Turn the roller cage
clockwise an far as it will go and lock it in this
position with-a key as shown in Fig. 4-63. Place
in the rallers. Tie a piece of rubber band or
string round the rollers.

Fiz the thrust washer and then the uni-directional
clutch in position on the output shaft. see Fig.
464, Fit the oll thrower and install the circlip,
see Fig. 4-65.

Fit the speedameter pinicn and bush, Fit the re-
tainar 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 2835, Fig. 4-88.

Fig. 484 Fitting wni-directionad elutch

Fig. 4485 Fiming oll thrsws
8 OHl thrower plsta 2. Circlip

ASSEMBLING CLUTCH UNIT

2,

Press the ball bearing inta the retaines and fit
the circhip.

Fit the bolts on the bearing retainer. Then press
the bearing with retainer on 16 the clutch siiding
mamber. Fit the circlip.

3. Fitthe sunwheel on to the clutch sliding member

4

Fit the circlip
Install the clutch unit in position on the output
shaft. Fit the four thrust springs on to the balts.

Fig. 444, Fitting planet gesr
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Fig. 447, Filing fine filter, si1 pump check valve
o rulisd vabve

ASSEMBLING AND FITTING FRONT CASING

£

. Fit the fine fiter. Also fit the refief valve parts

in the following order: End washer, cylinder,
small pistan, low-pressure spring, large piston
and plug, see Fig. 4-67.

. Place the connecting rod ond pump plunger in

position in the casing, Then push in the eylinder.
After that fit the non-roturn 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 2836. The tighténing torque is 22 Nm
(16 Ibft). Fit the pro-filter, magnet, gasket and
base plate.

o

&

. Fit the operating pistons in their eylindara,

Install the Brake ring on the front casing. Place
tha front casing on the rear one, Fit washers and
nuts, seo Fig. 4-88. Note that both the copper
washers should be fitted on the upper boits
Tighten the bolts a little at a time until thoy are
tightened evenly all round.

Fit bath the thrust washers, Tighten and lock the
nuts. Fit the operating valve and solenoid.

INSTALLING OVERDRIVE

Fitting the overdrive s in reverse ordar to ramoval
Fill with oil. Check the oll in the gearbox after the
vehiche has been driven 10—15 km (6—8 miles),



GROUP 44

AUTOMATIC TRANSMISSION

TOOLS

The following special tools are required for repairing the automatic transmission.

& ] I

‘2530 2531 2532 2538 2535 28537
el 2837 2800 2918 2a03 5009
2854
e
Fig. 440, Special tocls
=
e
Flatary s g 4 assemaing e W Couvsewrhold for Manga (oars hezed with § 20 £
Mansmater compiatn wik hosy asd comection do heckig 254 Coustarhold for langs (cars Mmed with B30 A, 8 asd F)
the ol pressurs. HO00 Rl o fitling plates in frent 2luteh [uted together with B35
Attsching glate for magratic bolder when messuring snd flost an for comtact for wiariar sshibase, vés
o ingt shalt 260 Guide for fiting pisbsn an front clusch
Press 1001 for compresing. clatih whan remeving -and fittieg 5000 Ping for inatalfing poston in rear clutch.
the anap Fing Teatead ©f banch atand 0, the foliowing can be wbed whes
BIS" sty socket for sjusting rear brake band eanbernbing and sssmaling ses Fig 48
Spacer fer adjuring ront Grake band 20 Ernd
Transmiauion listure whan removing and fiting. see Fig. 447 WM Fisturs

Winresh lar sastieg 1002 brake baed



Fig. 471, Tha Barg Warser Aviomatic Transmissben 1ype 3.



DESCRIPTION

The Volvo automatic transmission for cars is of
Borg-Warner manufacture, type 35 It consists of
wo main components

1. A thres-element hydrokinetic torgue converter
coupling capable of torque multiplication at an
infinitely variable rate between 2:1 and 1:1

A hydraulically cperated transmission compris-
ing @ planetary gear set with a valve system
which mtomatically sefects a' sultable gear in
ralation to the apeed of the car and position of
the accelerator padal

There is also a selector control with positions
- ", °N", D", 2" and "1", see Fig. 4-72.

™

THE TORQUE CONVERTER

The torque converter serves both as a clutch and
as an extra (hydraulic) gear between the engine
and transmision. It provides a mesns of obtaining
smooth application of engine power to the driving
wheels and engine torque 4

to the 18t and 2nd gears of the tranamission. The
corverter also provides extreme low-spoed flesi-
bility when the transmission is in 3rd gear and,
since it can muliply engine torque. it gives good

L B
Fig. 47 Selector lever positions

accaleration from very low road spead without hav-
ing to resort to a downshift in the transmission
Tha converter consists of three main components
— an impeller connected to the engine crankshaft,
a twbine connected to the input shakt of the trans-
misgion, and & stator mounted on & sprag-type one-
way clutch supported on o fixed hub projecting
from the tranemission case

The converter functions as follows:

Tha impeller is rotated by the engine and converts
the engine power into hydrokinetic energy The
fiuid flows from the impeller vanes to the turbine
vanes and returns to the impelier through the stator
voned. The curvature of the various vanes i so
dagignad that when a speed differential exists be-
tween the impeller and the turbine, the angle o
fluid flow from the turbine is changed by the stator
vanes in such 8 way that the discharge of fuid
from thie stator assists in driving the impalier. 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
wehicle is held stationary and the engine is operat-
ing at moximum throttle opening] to 1:1 whon the
turbine reaches a speed approximately B0 96 of
that of the impeller, When this spoed differentinl
between the impeller and turbine is achieved, the
fluid flow angie from the turbine is such that the
stator s driven In the same direction as the tur-
bine and the impeller. Under these circumstances,
the converter bacomes a fluid fywheel or coupling
and there is no torque multipkication.

&

4:27



o
Fig. &M, Function of comvartee
TRANSMISSION
The consists of a pawer

tranamission system — planetary gear, two chut-
ches, two brake bands and a one-way cluteh — and
& hydraulic system — front and rear pump, centri-
fugal govemar and a control valve system which
rogulates the fluid pressure and directs the fluid
o the various grarbox companents

power
system

PLAMETARY GEAR

The: planetary gear set cons:sis of two sun gears,
two sets of pinions, o pinion carrier and & ring gear,
seo Fig. 4-75. Helical involute tooth forms are used
throughout In all forward gears, power enters

4:28

through the forward sun gear, in reverse, power
anters through the reverse sun gear. Powar loaves
the gear assembly by the ring gear. The piions are
used to transmit power from the sun gears to the
ring gear. In reverse, a single sot of pinions is used
which causes the ring gear to rotate in the opposite
direction to the sun goar. In forward geors, a
double got of pinions is used to couse the ring gear
to rotate in the same direction as the sun gear. The
carrier locates the pinlons in their correct positions
relotive to the two sun gears and the ring gear
{and also forms a reaction member under cartain

The various ratios of the
gear set are obtained by the engagamant of hy-
draulically operated multi-dise clutches and brake
bands.

CLUTCHES

The clutches, see Fig. 4-T6, consist of multi-disc
units oparated by hydraulic pistoris. In all forward
gears the front clutch connects the convarter to the
forward sun gear; for reverse, the rear clutch con-
nects the convertor to the reversa sun goar.

BRAKE BANDS

Brake bands, operated by hydraulic servos. hold
alements of the gear sot stationary to effect an
output speed reduction snd a torque incresse. In
*lockup”, the rear band holds the pinion casrier
stationary and provides the 1st gear ratio of 2.39:1
and, in reverse, a ratio of 209:1. The front band
holds the reverse sun goar atationary to provide
the 2nd gear ratio of 2.45:1

ONE-WAY CLUTCH

In the drive position *D", & ene-way clutch s used
in place of the rear band to prevent the pinien
carrier from turning opposite to engine rotation.
thus also providing o st gear ratio of 2.38:1. This
one-way clutch, allowing the transmission to free-
wheal in 15t gear, provides amooth ratio changes
from 18t to 2nd and vice versa

Fig. 4. Planetsey gear, olutehas aad hraks Sands
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Fig. 577, Prissiple of opsestion for ol coole

OIL COOLER

The i L] d to an oil
cooler, This is housed In the bottom tank of the
engine radiator and |s connected as shown in Fig.
4-77. The oil cocler is connacted to the nipples (1,
2. Fig. 4-78) on the right-hand side of the trans-
migsion

Fig. 478 0] tooles consection
1. Cosnaetion rigals b o1l eoalm
7. Connection. nigple for ol coster

REPAIR INSTRUCTIONS

When carrying out any work on the vehicle, the
selector lever should be in position P

Provided the transmission is operating sotisfac-
torily, the car may be towed in position “N", on
condition that the gearbox s properly odjusted and
the fiuid lovel i correct.  the transmission Is in-
operative, the propeller shaft should be disconnect-
od before starting towing.

The control system of the automalic ransmission is
manufactured with tha same degree of precision
and sccurnte fits as the injection equipment of @
diesel engine, Fluid circulates through the con-
warter, transmission gearbox and control system.
It is therefore necessary to observe the utmost
cleanliness when carrying out any work on the
transmission,

WORK ON TRANSMISSION

IN VEHICLE

CHECKING FLUID LEVEL

Mormally ol changing i only reguired when the
has been d d. However, the

ol level should be checked avary 10 000 km (6000

miles).

Whan checking the oil level, the car should be on

level ground. Move the selector to position “P™

and et the engine idia. The filler pipe with dipstick

g located In front of the bulkhead on the right-

hand side of the engine. Pull up the dipstick, and

wipe it with mylon cloth or elean paper. Fluffy rags

must not be used. Insert the dipatick, then pull it up

and note the oll level, see Fig. 4-75.
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Fig. 470, Chucking ol lvel
b, Mas. ol luvel, 2old tanamissicn
2 Min, oil lwvel, coid tranemission
3. Mis, el beval, tramemission run warm
4 Min, ol bavel, transmission ron waes

NOTE. Thers are different oil lovel marks for a
warm or cold When the i
I8 warm, after the car has been driven about 8—10
km (5—7 mies), the upper area (3 and 4, Fig. 4-75)
applies. The lower area (1 and 2) applies when the
tranamission is cold. The text on the dipstick also
mentions this difference.

If necessary, top up with oil to the “Max"" mark. Do
nol exceed this mark, otherwise tha transmission
can become overheated. The differance botween
the “Min™ and “Max" morks is about 1 pint (0.5

5. Fit the throttle cable on the com. Mount the oil
tubes as shown in Fig. 4-89. Check that the mag-
netic alement lies in the ol sump and Bt the
sump. Use a new gasket. Coat the threads on
the oil drain plug with sealing fluid 277681 and
then fit the plug.

6. Lawer the vehicle, fill with oil,

ADIUSTING THE SELECTOR CONTROLS

1. Disconnect the shift rod from the transmission
laver. Place the lever in poaition 2. Also sat
the selector laver lo position "2
Adjust the length of the shift rod 1o provide a

litra). Use an ol which is
Transmission Fluid, type F".

If topping up with ofl is required often, there must
be |aakage, which should be attended to immedia-
tely.

AEMOVING AND FITTING THE VALVE

BODIES ASSEMBLY

Jack up and prop up under the vehicle. Drain

off the oil into 8 vessel which is absolutely

clean, Sea Fig. 4-86.

MOTE. The oll may be vary hot and scald If con-

tact ks made with the skin,

FRelsage the boits for the oil sump and remove

the sump. Carefully remove the oil tubes (Fig,

4-84),

. Release the throttle cable from the cam. Re-
move the three bolts, see Fig. 4:-80. which se-
cure the valve bodies assembly to the trans-
migsion casing. Remove the valve bodies as-
sembly straight dawnwards so that it releases
from the ail tubes st the front end.

. Make sure that the oil tubes are in position on
the front pump body. Place the valw bodios
pasembly in position and securd it with the thrae
bolts, see Fig. 4-90.

=

-

4:30

small {min, | mm=0.4", see B, Fig
4-B0) botween the salector lever inhibiter and
tha inhibitor plate when the rod |s connected to
the lever on the tranamission.

Move the selector lever to position “D" and
check that the clearance to the sliding plate is
the same or somewhat greater than in position
"2". Adpust If necesaary.

Lock the bolt with the circlip and tighten the
locknut. Make sure that the control rod lug fol-
lows with the yoke.

Check that the clesrances (A and B) are the
same in positions “D" and "2 after the yoke
has boon moved to positions “P and *1". Also
check that the output shaft is locked with the
seloctor lever in position "P"

w

=
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ADJUSTING THE THROTTLE CABLE
Correct adjustment of this cable ia most important
for i tion of the ion. Thisre
ara three different methods Adjust first In accor-
dance with A, sec Fig. 4-81. Method B s to be
applied if the transmission is not funtioning satis-
factorlly and method C when roplacing the cable.
Al 1. Check that engine idling speed is corractly
adjusted and that the inner cable and cuter
cable are correctly attached.




Fig. 443, Fiting sbarter Inhibiner
A Backing

REPLACING STARTER INHIBITOR SWITCH
Disconnect the electric cables from the contact.
Unscrew the contact with spanner 2975,

2 Fit & new packing (A, Fig. 4-83) on the contact.
Secrew In the contact and tighten it with the
spanner 2075, Hook up the eleciric cables.

3, Check that the engine can only be started with
the shift selector in positions P and "N, that
the back-up lights go on with the selector In
position *A" and that the seat reminder func-
tions in "D, "2" and *17"

ADJUSTING REAR BRAKE BAND

When adjusting this band in the car, a hale has
baen introduced in the body Wwnnel, which is acces-
sible after the mats have been moved 1o one side,
the air duct has been released and the rubber re-

Fig. 484 Adjustisg reer brake basd

moved. Otherwise adjusting i@ carried out as fol-
Fowa -

. Siacken the locknut for the adjusting scrow.
2. Use the special socket 2535 and connect the
torque wrench to the sdjusting screw, see Fig.
4.84. Tighten the screw to 14 Nm (10 Ibfi).
Back off the adpsting scréw one tum,

Tighten the locknut and it any parts which have
bean removed.

@

AIR PRESSURE CHECKS
Alr presaure checks can be made on the gearbox
assembly to determine whether the clutches and
brake bands are ocperating. Thess checks can be
mada with the transmission in the car or an the
bench, In either event, drain the fluid from the trans-
miasion and remove the oil pan as wall as the valve
bodies assombly with ol tubes. The sir used must
be clean and dry.
If the clutch and bands operate satisfactorily with
wir pressure, faulty operation of the tranamission
must ba due to malfunction of the hydraulic control
system, The valve bodies asgombly must then be
d, cleaned, and bl

od,

Front elutch and governor feed “A"

Apply air pressure to the passage (5) of the trans-
rmission case rear wall, see Fig. 4-85. Listen for o
thump, indicating that the clutch i functioning. On
the bench, alec verify by rotating the input shaft
with air pressure applied.

IF the extension housing has been removed, rotate
the output shaft so that the governor weight will be
at the bottom of the assembly. Verfy thot the
waight moves inwarda with air prassure applied.

Roar clutch "B

Apply alr pressure 1o the passage (15) of the trans-
misston cose web, On the bench, verify that the
clutch I8 functioning by turning the input ahaft.
Keep air pressure applied for several seconds to
check for leaks. Then laten for a thumg indicating
that the clutch in releasing when the air prossure
is removed

Front sarvo "C"
Apply air pressure 1o the hole immediately adjacent
to the rear retaining bolt. Dbserve the movement
of the piston pin.

Rear serve “D"
Apply air pressure to the hole on the serva bady.
Obgerve the movement of the servo lever,



B Adpusting catie wiop
0. Adpuating with tnchomater nd

1. Chach the wheals 808 sppey
the Erakes
Salect position "0
. Comnect o revaletion sountsr ()
Connecs & praseves gougs (b}
Mansirn pressers P ot B3 ris
1500 ¢/m)
d. Mamsorw proseuny (PF) 2t
366 v (1000 rim)
Sheutd be

© Adjess the cem in tressmissian
€ Actalershse padal in Wiling

u. Acceiarstor pedal hulfy
datcenred

Fig. 431 Adiatisg throtile cabls

2. Serew up the threaded sleave until it almaost
lies against tho stop (for vehicles with single
carburettor), and 1 mm (1/327) from the stop
for wehicles with twin carburettors, the stop
bearing crimped on the cable

3. With the accelerator pedal fully depressed,
check that:

B. the carburettor lever is at the fully opan

simpler to adjust the cable by observing the

movement af the cam in relation 1o accelerator

padal movement as follows:

1. With the accelorator pedal fully relsased and
the carburettor lever at the idling stop, the
heel of the cam should contact the full dia-
meter of the downshift wvalve, with oll the
slack of the inner cable taken up,

atop. 2. With the accelerator pedal fully deprasaed
b. the line pressure st converter stall speed and the carburetior bover at the full open stop,
amounts to at least 11 kp/em? (160 pai). the constant radius area of the cam should
. |F the cable stop has been domoged or moved, be the point of contact with the downshifi
the cahle must be adjusted as follows: walve,
1. Connect o tachometer to the engine and ma- Nota:
nomater to the transmission a8 shawn In Fig 1. The cable Is pre-lubricated with silicon or mo-
4-82 Iybdenum disulphide lubricant and must not be
2. Chock the wheal and apply the brakes, Start ailad
the engine and move the lever to "D". Read 2. Ensure that at all times the outer cable is cor-

off the pressure ot 83 ond 168 rfs (500
and 1000 rfm). At 16.6 riz (1000 rfm) the
presoure should ba 1.16—1.4 kp/em? (15—
20 pai) higher than at 83 rfs (500 rfm). If
the pressure rise & less than 1.1 kpfem?
{15 psi} the effective length of the outer
cable should be increased by means of the
adjuster, Canversely, if the rise is more than
14 kpfem?® (20 psi) the effective length of
the outer cable should be decreased.
MOTE. On vehicles with an exhoust emigsion con-
trol system, it may be more suitable to measure
the pressure at 11.6 and 20 r/s (700 and 1200 rim)
The pressure incrense also in this case should be
1.1—1.4 kp/em? (15—20 pai).
C. If a new cable has to be fitted. the transmission
oll pan must ba removed. In this event it is often

rectly located in the adjuster.
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Fig. 485, Funcisaing test with comprassad air

REMOVING

Take up the ol dipstick and remove the clamp
for the filler pipe. Remove the bracket and the
throttle cable from the dashboard and throttle
control respectively. Disconnect the exhaust
pipe ot the flange. lack up the car and place
blocks under the front and rear axies.

Drain the oil into a clean container, see Fig. 4-86
NOTE. The oil may be very hot and scald i con-
tact is made with the skin.

Place lifting tool 2727 ot the rear end of the
angine. Hook the lifting hook securely round
tha axhaust pipe

NOTE. Observe due: care so that the spoedo-
meter cable or the electric cables are not dam-
aged. Tighten the nut for the lifting hook until
the sling takes the weight off the engine.

=

3

s
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Fig. 448, 0Nl drain plug

»

@™

A, From i
I Mear cluach (15
C Front warve apglication
D, Rew serve

Disconnect the propeller shaft from the trans-
mission flange. Disconnect the contrals from the
soloctor shaft lover 05 well as the reinforcing
bracket under the oil pan.

. Unscrew the attaching bolts for the converter,

With a spanner on the crankshaft pulley bolt
turn the crankshaft forwards. The spanner is
also used as a countarhold

. Unscrew the nut for the rear engine mounting

and remove the cross-member. Disconnect the
brackets for the exhaust pipe and the rear en-
gine mounting. Remova the speedomater cable
from the gesrbex. Release the ail filler pipe.

. Lower the engine about 20 mm (0.87), Observe

due care with the battery lead. If any tensions
arige, refease the lead clamp.

Fig. 447, Fistars for tranemission
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Fig. 428 Tranemiusion in Rotws 2894

-

Disconnect the electric cables from the starter
inhibitor. Unscrew the screws for the storter
motor. Ploce a jack with fixture 2746 under
the transmission. See Fig. 4-87. Unscrow the
attaching bolte for the converter caging. Pull the
transmisgion backwards and release the guide
pin on the converter at the sama time. Lower
and remove the transmission

DISASSEMBLING

As ag genaral rube it is advisable only to dismantle
those components reguiring attention as indicated
by rond: g or fault g P

Prier to the removal of any componants. tho out-
sido of the tranamission must be thoroughly washed
down with white spirit. A high standard of cleanlin-
ess in required when handling or storing compo-

nants.

Fig. 480 Valve bodies sasmbly
A, Atiscking bate

When disassembling. the transmission should be
inverted and placed on the bench cradle or in the
fixture 2634 s shown in Fig 4-88, and special
tools used as shown in the service tool list. Treat
the various components with greal core, paricu-
larky light-alloy parts, When the transmission is to
be |, follow the p d
averkeaf.
Remove the six bolts and withdraw the con-
warter housing.
Unscrew the “Wedglok™ screw for the drive
flange on the output shaft. Pull out the drive
flange and catch the 38" plain washer. Locs-
an and withdraw the rear housing. Remove the
speedometer gear.
3. Unscrew the bolts for the oil pan and remove
this, Lever out the ofl tubes B—E carefully as
shown in Fig. 4-88.

ra

THE VALVE BODIES ASSEMBLY

Waork on the whole assombly should preferably be
carried out in a Diesel test-room or in 8 room with
similar standards of cleanliness.

4. Disconnect the downshift valve cable from the
downshift valve cam. Unscrew the three screws
which retain the valve bodies assembly to the
transmission case, sea Fig. 4-80. Lift the valve
bodios assembly siraight up 8o that it releases
from the oil tubes at the front end.

Unacrew the two screws for the bracket of the
downshift valve cam

o

@

Ramove the strainer for the oll pump.

Unscrew from above the screws which retain
the upper valve body. Turn the valve bodies
assembly round and unscrew the other six
screws from underncath

=
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Fig. 441, Main components of valve bodies assembly

A QU nibe collector

B Upper vahve bedy

. Govarmed |ine phate

0. Baparating: piute

E Lowss valve body

F. Pump sbrniter

Unscrew the sight screws which retain the odl
tube collector.

Unszrew the four screws which retain the
governor line plate. Note that two screws are
under one of the strainers.

Remove the separating plate and then the
check valve for the fast 3-2, see Fig. 4-02,
Withdraw the manual control valve, see A",
Fig. 4-03,

FAamove the stops for the throttle valve and the
return apring. Thean withdraw the downshift val-
we, apring and throttle valve, ses "B”, Fig, 4-83.

Fig. 442 Chock vahves In lower valve body

Remove the dowel pin which retaine the plug
for the modulator valve. Then remowve the plug,
valve and then the spring and vatve.

RAemove the stop for the serve orifice control
walve and then tha spring and valve.

From the manual valve side of the lower valve
body, remove the following companents: three
screwa, lower body end plate, primary regula-
tor spring, primary regulator valve sleeve, pri-
ary regulstor valve, secondary regulstor valve
npring &nd secondary regulator valve.

Romova the six screws and end plate from the
upper valve body, see Fig. 4-84. Remove the
following parts fram the rear end of the body:
shift valve 2—3, inner spring and plunger to-
gether with shift valve 1—32. The spring and
plungar for shift valve 1—2 are removed in the
other direction,

FRONT AND REAR SERVOS

16.

Remave the two screws which retain the front
servo 1o the body, withdraw the servo and the
strut for the band,

Remove the snap ring in the servo with a small
scrowdriver. Take out the piston and separate
the varioug parts. Drive out the slotted spring
pin and lever pivat pin if necessary.

Unecrew the two scrows which retain the rear
servo and withdraw this and the strut

Uintook the spring. Drive out the pivot pin and
the lever. Pull out the piston

A Chach valva for fast 33

4:35



4:36

Vs



Fig. &85, Niamoving comvarter bebat and suilen bobey Fig. 410, B
wing nesdienose pliers - e

PUMP ASSEMBLY
20, Remove the il ubes in the housing. In case of
difficulty pull them out with needle-nose pliers
as shown in Fig. 485,
Set up the dial indicator gouge as shown in Fig.
486 with plate 2532 and magnatic attachment.
Place the point of the gauge against the shalt
end, move the shafts and gears backwards and
forwards and read off the and-fleat. This should
ba 0.25—075 mm (0.010—0.030"). Note the
amount of play.
Unscrew the six bolts securing the pump to
the body. Withdraw the pump and remove the
goskol. Push the shaft inwards when withdraw-
ing the pump, see Fig. 4-87. z Vo
23 Unscrew the five hexagon bolts and the slott- R A G Py Stk e )

od scraw. Separate the pump body. gears and e R e

other parts, see Fig. 4-93. B. Body and tush sssembly

G, Draving gear
D, Drives gear

2

&
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Fig. 438, Cheching wed flost Fig. 499, Withdraming froed chuch ssvemly



REAR CLUTCH ASSEMBLY

27. Withdraw the rear clutch assembly together
with the forward sun gear shaft, sea Fig, 4-100,
Remove the two oll rings at the front of the
shaft, Then withdraw the shaft. Take care of
the two needle thrust bearings.
Remowve the three ofl rings from the clutch
bady hub.

. Remove the snap ring and take out the pres-

wure plate, inner and outer plates

Place specinl tool 2533 on the clutch as shown

n Fig. 4-101. Tighten the wing nut until the

anap ring relesses. Remove the snap ring and

acrew back the wing nut Remove the special

tool, then the retainer and spring. Withdraw

the piston, If necessary blow out the piston

with compressed air.

2

3

Fig. 4150, Withdeaming rear thitch and forwsrd s gest osp

FRONT CLUTCH ASSEMBLY

24, Withdraw the front clutch assembly and input
shaft complete, see Fig 4-99. Toke core of
the thrust washers, Take out the front brake
band.

25, Remove the snap ring with a sCrewdriver
Withdraw the input shaft. Take out the inner
and cuter plates and the clutch hub.

26, Remove the snap ring, spring, and platon. IF
the piston is tight, lay the clutch body with the
opening downwards on a bench and blow out
the piston with comprassad air.

CENTER SUPPORT AND PLANET GEARS

32, From the outside of the transmission case re-
move the two center support scrows, see Fig.
4-102. Withdraw the conter support and planet
gears, see Fig 4-103. Take out the réar brake
band. Seporate tha center support, one-woy
clutch and planat gears. Remove the snap fing
and the outer race of the oneway chutch.

GOVERNOR

33, Release the bolt (1) and pull the governar off
the shaft. see Fig. 4-104,

34 Press the valve unit togother and remove the
¢hip. Remove the various parts

Fig. 4101, Dismamiling resr cletch
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Fig, 4103, Wirkdraming cantsr support snd planet guars

OIL DEFLECTOR FLANGE

35, Unscrew the five slotted screws. Withdraw the
oil deflector Flange.

36, Remove the three oil sealing ringe from the
drivon shaft

DRIVEN SHAFT

37. Withdraw the driven shaft. Remove the thrust
washer. If necessary ramove the enop ring and
soparste the ring gear fram the driven shaft.

SHAFT, PARKING PAWL, AND LEVERS

38 Remecve all locking clips. Push the manual
valve laver in on the shaft and remove the
slotted spring pin. Soparate the parts. The
anchor pin for the parking pawl can be with-
drawn with & magnet or shaken out If the
manual valve lover shaft s to be removed,
drive the spring pin out of the housing

38. The throttle coble and other parts in the body
are removed as necessary.

INSPECTING

After the cleaning, all parts should be thoroughly
checked for wear or damoge.

Check that the white metal bush for the driven
shaft and the pins for the parking pawl linkage are
firmly secured in the case. If they are loose, the
case must be replaced.

Check the thrust washers and necdle bearings for
waar and any seizing. If the end-flost is within the
pormissibla limits, it can be taken for granted that
thi thrust washers are not woarn,

Fig. 4900 Removing goverasr
1 tair

Check the gears for wear, seizing or tooth frac-
tures. Also check that the pinions in the planet
gear pinfon carrier run sasily on the needie bear.
ings.

Chaeck the brake bands and discs for wear, over-
heating or other damage

ASSEMBLING

Tha utmost cleanliness must be observed whan
assembling the tranamission

Before osssembling, all parts must be carefully
washed in white spirit.

Use new goskets when sssembling, Lubricate the
parts with “Automatic Transmission Fluid, type F

Tighton all bolts with a torque wrench in accord-
ance with the torque chart in the “Specifications”
Use sealing compound 277961 on the threads of
the inhibitor switch, the pressure point plug and
the oll drain. Locking fluld Loctite CV or corres-
ponding is used for the flange bolt, and Loctite AV
for the nipples for the oil cooler connections, Note
that items not described in this section are as-
sembled in the reverse order to disassembling.

TRANSMISSION CASE, SHAFT, PARKING PAWL

AND LEVERS

1. The tranamission case is inverted on the bench
cradle or in the fixture.

2. Assemble the shaft, parking pawl and levers in
the reverse order lo dismantiing. Make sure
that the springs for the levers are correctly
filted, see Fig. 4-106. Fitting the detent ball is
facilitated by prossing down the ball using &
short length of tubing as shown in Fig. 4-105,
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Fip. 4105, Lotating mancal vabve lever on detert Ball pring

DRIVEN SHAFT

3.

The thrust washers for the driven shaft, see Fig
4-107, are stuck onto the ransmission case with
vaseline. The driven shaft complete with ring
gears s then Installed into the transmission
cage

Fig. 4108, Parking pawl and linkage bsaalled

4. Fit the three ofl seoling rings on the shaft, see

Fig. 4-108, Exercise cara when doing this a8 the
ail sealing rings are very fragile. Stand the box

on its front end and support under the shaft.

Center the oll rings. The oll deflactor Fange
is then fitted.

Fig. 4190, Lotation of thrast wathars
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e
Fig. $110, Gorsenoe assembly dismantid

Fig. 4108, Installing driven shlt it rsgs

GOVERNOR

5. Push the governor onto the shaft as shown in
Fig. 4-111. Make sure that the bolt enters the
recess in the shakt, Tighton the bolt to a torque
of 20—25 Nm (15—18 Ibft). This torque must
not be excooded
NOTE. It /s not certain that the spring washer
will ba fully compressed when tightaning the
bolt

REAR BRAKE BAND AND SERVO Fig. &111. Gevemnee sad driven shaft
6. Place the brake band in position in the cose.

sae Fig. 4-112. Then fit the rear servo assambly

Tighten anly the rear (short) sarvo screw since

the long one also locates the center support

ears and ruar drom ssesmbly
T Driven $haM and ring gesr assenbly Fig. 4112 Instaflieg rest bras bard




Fig. $118 Froot verve sssembly dismantiod

e PLANET GEAR AND CENTER SUPPORT
Agsemble the planet goar, one-way clutch and
center support, see Fig. 4-114, Stick the thrust
plate and needle thrust bearing to the planet
cover with vasaline

. Turn the fluid passage holes in the center sup-
port upwards and fit the assembled unit into
the transmission case. (Note that the holes
point ds when the Is
turned the right way up, see Fig. 4-102).

Fit the two center suppart scrows from outside.
Remember that the lock washers also serve o
saaling washers so that the flat surface should

Fig. 115 Rear wrrvo assambly dinmantied

@

©

face inwards Then tighten the servo screw
locating the support

FRONT BRAKE BAND AND SERVO
10. Place the front brake band in position, seoe Fig,

Fig. S, taataling nd anet s 4-115. Stick the strut to the servo lever with
etle thiunt bearing and plete washar vaseling.

Fit the servo. The shortar bolt is fitted at the
front. Make sure that tho servo sirut is Cor-
rectly sngaged with the slot in the brake band.
The cam for self-adjusting is fitted later.

Fig. 4115, Invtalling frot servo and s Pig 4107, Meur chutch dismantiod
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Fig. 4418, Inatallieg piston boe rear chuich
A Py ring 900

R
Fig. 4120, Inutalling raar slutch and forward wun gear grave
REAR CLUTCH
11. Fit the sealing rings for the piston. Usa fitting
ring 5000 and fit the piston in the clutch case,
see Fig. 4-118
. Fit the spring, spring seat and snap spring
using apecial tool 2533, which is used when
disassembling, see Fig. 4-101
. Install the clutch plotes. Mote that the outer
plotes are coned and that all the plates shoubd
ba fitted with the cone facing in the same
direction, Bagin with an outer plote and then
fit nner and outer plstes alternatety. Fit the
pressure plate and snap ring -
. Place the front needle thrust bearing on the
rear sun gear shaft, Fit the shaft in the rear
clutch assambly. Install the oil sealing rings.
seo Fig. 4-119.
. Install the rear needie thrust bearing and Hit
the clutch in the transmission as shown in Fig

=3

w

=

wouvs.
L

Fig. 4131, From cluch damantied

Fig. 4122, Fitling piston for front clutch
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Fig. 4120, Instaflation wequencs, fromt huach sylisder,
thrust sl basking sashars

FRONT CLUTCH

18,

=~

&

Place the guide 2993 in the clutch housing
{drum). Fit the sealing ring on the piston and
& new O-ring in thé drum. Place the piston in
the fitting ring 2900 Press it down until it Is
leveol with the lower adge of the ring. Place
the piston ovor the guide in the clutch housing
according to Fig. 4-122. Hold the housing in
your hands and push down the piston with the
thumbe. Remove the tool. Fit the spring with
the dished side facing rear. Fit the snap ring
Ingtall the clutch assembly with (ts two differ-
«ent thrust washers in the tranamigsion, see Fig.
4-123. Be careful not to damage the oll sealing
rings, For identification of the thrust washers,
seo Fig, 4-107,

Fit the pressure plate, inner and outer plates,
and hub. Fit the thrust washer for the clutch
hub and Input shaft into the front clutch, see
Fig. 4-124. Fit the snap ring

Fig. 4426 isatalskicn seqeence, front eluch wnap
ring, ingrat what and thrust washer

Fig 4175, Intalistion sequence, frosl pamp asssmbly.
it washar sad gavkst

The front and rear clutches can aiso be in
atalled in transmission os an assembly. In this
case they ore first assembled individually. The
rear clutch is then atood straight up, the thrust
washer for the clutch hub centerad, both the
rear thrust wsshers ploced on, and then the
rear clutch and sun gear are nssembled with
the front chuteh,

PUMP

19,

20

Fit the G-ring on the pump bady, then asssmble
the pump in the reverse order to disassembling,
Stick on the thrust washer with vaseline and
then fit the pump with 8 new gosket on the
transmission case, seo Fig. 4-125. Re-check
the oxisl play In accordance with point 21,
page 4:37.

Fig. 4126, Installing speedonster gear
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g 4177, Locatien of oll bubus, dromd of tramemissles

EXTENSION HOUSING

21, Place the speedometer gear correctly on the
driven shaft as shown in Fig, 4-126. Fit the
extension housing with a new gasket and fit
the drive flange with washer and nut.

VALVE BODIES ASSEMBLY
A — 22. When assembling, oll the component parts
which have been dismantled should be tho-
roughly cleaned ond lubricated with oll ap-
proved as "Automatic Transmission Fluid, type
F* pricr to reassembly in the reverse order to
dignsgembling. Ling up the componant parts of
the valve bodies assembly by using two of the
retaining bolts, Check the free movement of
all valves in their bores, Check thot the strain-

Fig. 4128, Adjusting fram brake band

Fig. 4123, Sall-sfjusting

or is flat so that it makes a complote seal when
screwed  down. Tighten the screws to the
specified torque

Fit the oil tubes for the pump and converter on
the pump body, see Fig. 4-127. Do not forget
the O:ring for tha pump inlet tube

Fit the valve bodies assembly oato the trans:
mission, Connect the throttle cable,

MISCELLANEQUS

25

Piace the spacer block 2537 between the bolt
and cylinder, see Fig. 4-128. Tightan the bolt
with torque wrench 2748 until the ratchet
handle clicks out This corresponds to a torgue
of 115 Nm (10 tbin)

Adjust the position of the spring on the adjust-
ing screw. It should be 1—2 threads from the
lever. Remove the torque wrench and spacer
block and then fit the cam. Insert the lenger
end of the spring in the cam, see Fig. 4-128
Fit the four ol tubes according to Fig. 4-130.
NOTE. The oil wbe for releasing the front con-

Fig. 4130 Retsntion of pumg sirabier



SELECTOR CONTROLS

Fig. 410 Oil tabe with censtriction

trol eylindar is provided with a constriction (A,
Fig. 4-131) on vehicles with the B 20 E and
B 20 F engine. This end s fitted in the control
system.

Adjust the rear brake band, see "Adjusting the
renr brake band” on page 4:32. Fit the starter
inhibitor switch, see *Replacing starter inhibi-
tor switch™ on page 4:32.

. Pince the magnatic piece in the ol pan. Fit the

ol pan with a new gasket.

INSTALLING

The
are |
nect

convarter, convertar housing and transmission
natalled in the reverse order to removing. Cen-
correctly the leads for the starter inhibitor

switch, reversing light and seat reminder, see

Fig.

4-132.

n

o

o

AND ING

Set the selector control in position “P". Prop
up under the vehicle. Remove the shift rod from
the salector lever on the selector lever hous-
ing.

With holp of a knife pry up at the front edge the
cap on the selector lever knob and remove it
Press down the apring washer and push the
button forwards so that it relesses from the
thrugt rod. Remove the washer and spring and
pull up the lower part of the selectar lever knob

. Unscrew the retaining acrews and [ift off the

gear positions console. Take out the socket
for the console lamp. Remove the selecior lever
housing scrows and lift up the selecior lever
housing.

-
. Release the nut and remove the lover. Remove

the screws ond take the cover off the selector
laver housing.

. Knock up the tubular studs. Remove the push

rod and inhibitor. Drive out the shaft. Reloase
the scrows from the gating, Drive out the bu-
shes from the bracket

INSPECTING
Check the various parts, especially for weor. Re-
place worn bushes, link rods, etc.

ASSEMBLING AND FITTING

2

Press the bushes into the bracket and screw
tight the gating. Grease the slide surfaces an
the bushes, inhibitor and lower part of the push
rod.,

Assemblo the selector lever and bracket and
press in the shaft. Lock it with the tubular stud.

bl
Fig. 4130, Dissssambling knok
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Fit the push rod and Inhibitor, Drive in the tu-
bular stud, Assemble the selector lever housing
and gear positions console.

Grease the seal Fit it together with the washaer
and laver on the shaft.

Adjust the sealing atrip round the tunnel open-
ing. Fit the compiete selector laver housing.
MNote that the ground cable for the gear posi-
tions console lamp should be connected to ane
of the screws. Fit the lamp socket and then the
conaole for the gear positions,

B Fit the lower part of the selector lever knob.

Put on the washer and spring. Press down the
washer and fit the button. Snap the selector
lever knob cap into position Set the selector
lever to position "P".

Fig. &134, Sabector costrots

[

Baluctor lwen knoh, upper section. 1. Hinaing
Talecter loves knek, lower sectice, i1, Shatt
Winter 12 Lever
Spring 13 Carsenl ted
Psh red Lever
Delectes lvar 1,

Bhilt poaimions cover
Shift positions lsmp

AT, Inkiitor
Inkibitor plate B Bumsn

Braciat
10, Cabla, wift paartions lanp

i

£

If the shift rod has been disassembled, its length
should be just 405 mm (16 inches) from the cen-
ter for the bolts. Grease the bushes and then
connoct the shift rod to the levers. Make sure
that the lock on the shift rod comes on the in-
side of the lever on the selector lever housing.
Chack the clearance for the salector gating in
positions “D" and "2". The clearance (A and
B, Fig: 4-80) should ba the same in both shift
positions or somewhat greater in poaition "D,
(Min. 1 mm =0.04"), Adjust if necessary, Chock
that thera is atill the same clearance after the
salector lever hag been shifted to ponitions =17
and “P", Also check that the output shaft is
locked with the lever in position *P".

Lower the vehicle.

18
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FAULT TRACING

ROAD-TESTING

(Used together with the faulttracing scheme.)

It i Important to gain as much information as pos-
sible on the precise nature of any fault. If possible,
go out In the car with the customer and get him to
demanstrate the fault n all cases, the following
road-test procedurs should be carried out com-
plately as there may be more than one fault

TEST NO.,

Check that the starter only operstes with the

satector in “P" and “N" and that the reversing

light operates only in “R".

2. Apply the brakes and, with the engine running
at normal idling speed, select “N—=D", "N—2",
“N—1" and “N—R". Transmiasion ongagemant
should be felt in each position selected.

3. Check the converter stall speed with the trans-
missien in “1" and “R". Check for slip or chutch
aguawk.

Hote. Do not stall for longer than 10 seconds
or the transmission will overheat.

4. With the transmission at normal running tempa-
rature, select "D, Release the brakes and ac-
calerate with minimum throtte opening. Check
for 1—2 and 2—3 shifis. Note. At minimum
throttie openings, the shifts may be difficult to
dotect. Confirmation that the transmission is in
3rd gear may be cbtained by selecting “2” or
=1", when a 3—2 downshift should be felt.

5a. Stop and restart using full throttle acceleration.
Check for 1—2 and 2—3 shifts according to
the shift spaed table in the “Specifications™.

b. At 40 kmph (25 mph) in 3rd goear, depress
the acceleration to full throttis position. The car
should downshift to 2nd gear. Repeat at 65
kmph (40 mph), The car should sccelerate
in 3rd gear and should not downshift to Znd,
At 50 kmph (30 mph) in 3rd gear, depress
the accelerator to the kick-down position. The
tranamission should downshift to 2nd gear.

fr
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Fig. 4135, Prisciple disgram bav Iaslt racing.
1, Frost chutek ghees Iaf gear
2. Frost broks band gves 2ed gas
3 Raar clch gves 3 gear
U Paar bewin bad v rovaced and engine Beaking in L”

d. At 25 kmph (15 mph) in 3rd gear, depcess
the accelerator to the kick-down position. The
tranamission should downshift to et gear.

Ba. Stop and restart using forced throttle accelera-
tion. Check for 1—2 and 2—3 shifts accarding
to the shift speed table in the "Specifications™.

b. At 65 kmph (40 mph) in 3rd gear, release
the accelerator and select “1". Check for 3—2
downshift and engine braking. Check for rali-
out 2—1 downehift at about 8 kmph (5 mph)
and engine braking.

7. Stop, and with "1" still engaged, relense brakes
and, using full thrattle, accelerate to 30 kmph
(20 mph). Chock for no slip or clutch squawk
and no upshifts,

8, Stop and seloct “A". Release brakes and re-
verse using full throttle if possible. Check for
no alip or clutch squawk.

8. Stop on the brakes. facing downhill on a gra-
dient, and select “P", Raloase the brakes and
check that the parking pawl will hold the car.
Re-apply the brakes before disengoging the
parking powl. Repeat with the car facing up-
hill. Check that the selector is trapped by the
gate in "P*.




ACTION FALLT

9.

Mis-
cell-
aneous

Starter will not operate in “P" ar *N"

Starter operates in all selector positions

Excessive bump on engagement of "B, "1 or “R™

It atall spead higher than specified:

a. with skip and squawk in "1"

b. with slip and squawk in "R

If stall speed lower than spacified, check engine performance
If stall speed more than BOD rpm lower than specified

Mo drive in "D (if normal in *1", omit 11 and 13 if no drive in
"D =1 or "R", and 17}

Dalmyed or no 1—2 shift

Slip on 1—2 shift

Dodnyed or no 2—3 shift. (If normal in "R™, omit 12).

Slip o engine run-up on 2—3 shift

Bumpy gear shifts

Dragin "D 2" an "D 3"

Drag on 2—3 shift

Siip and squawk or judder on full throttle take-off In "D”

Loss of performance and overheating in “D 3" (solzed stator)
Continue as for test 4 above

Transmission downshifts oo easily

Tranamizsion will not downshift

As test Ba above

Mo 3—2 downshift or engine braking

No 2—1 downshift or engine braking

Ship and squawk or judder on take- off in "17"

Transmission upshifts

Ship and squawk or juddor on take-off in “R"

Siip but no judder on take-off in “R” (if engine braking available
in *1", 1st gear omit & 9, 10}

Drag in *R"

Mo drive in "R" (if engine braking svailable in
omit 8 8, 10)

No park

Sereach or whine, increasing with engine spaed
Grinding or grating natse from transmission
Knocking nolse from torgue converter area

At high speeds in "[r 3", transmission downshifts to "D 2" and
Immadintely back te "D 3

. 18t gear

21

1,2,3.13 11,16
3,14, 13,56
2356713
3,14,13, 5.6 12
2,3.51312

3,13, 14

1,567 12
B 8 10
1231311
1
1,2,3,13,12

1238810
5

1,2,3,8,13.9,10.12

1,16
7
18
23

12

4:40



ACTION

1. Check manual linkage adpstment.

2. Check fluid level.

3. Check adjustment of downshift valve cable

using fine pressure gouge and tachometer,

4. Reduce engine iding spead.

5, Check front band adjustmant.

6. Check front serve seals and tubes for leakage.

7. Check front band for wear,

8. Check rear band adjustment.

9. Check rear servo seal and fit of tubes

0. Check rear band for waar,

11, Examine front clutch and seals, also frant aun
gear shaft rings. Verify that cup plug In driven
shaft ia not leaking or dislodged.

12 Examine rear clutch, chock valve, and seals.
Chack fit of tubes:

13 Sirip valve bodies and clean.

14. Strip governor valve and clean.

15. Examine parking pawl, gear and internal
linkage.

16. Examine one-way clutch.

17, Strip and examine front pump and drive fingers.

8. Strip ond examine gear troin,

18. Adjust starter inhibitor switch cutwards.

20, Adjust starter inhibitor switch inwards.

21. Replace torque converter.

22, Examine torque converter drive plate for
cracks or fracture,

FAULT TRACING ON THE
CONVERTER

The convarter housming fs walded together and can-
not therefore be repaised but must be replaced in
the evant of defects, There s no drain plug since
fluid changes do not cceur and fiuid filling i dong
through the transmission.

The stall spoed means the speed obtained at full

4:50

trirottle on the engine with the lock-up engaged but
with the car stationary. Chiech that the transmission
hes the correct running temperature and thot the
fluid level is corract before the stall speed test The
test must not take place longer than ten seconds,
otherwise the transmiasion will overheat.

Fault-tracing on the converter is carried out as fol-

bows:

1. I the general performance of the vehicle is be-
low standard, check the converter stall speed
with an accurate tachometer by applying maci-
mum pressure on the footbrake pedal, selecting,
“Lock-up” and fully depressing the sccelerator.
If the stall speed is up to 5 rfs (300 r/m) below
that specified, the engine is not developing s
full power.

2. Inability to start on steen gradients combined
with poor acceleration from rest Indicates that
the converter stator one-way clutch ks slipping
or that the stator support |s fractured. This con-
dition permits the stater to rotate in an opposite
direction to the turbine and torque multiplication
cannot occur. Check the stall speed and, if it i
mare than 10 rfs (600 r/m) below that specified,
ther convartor assembly must be replaced.

3. Below standard acceleration in 3rd gear above
50 kmph (30 mph) combined with a substanti-
alty reduced maximum speed, indicates that
the stator one-way clutch has locked in the en-
goaged congition. The stator will then not rotate
with the turbine and Impeler, therefore the
fluid flywheel phese of the convarter perfor-
mance cannot occur. This condition will also be
indicated by excessive overheating of the trans-
misgion, although the stall speed will remain as
specified. In this cose the converter assembly
must be replaced.

Stall speed which is highar than that specified,

indicates that the converter is not receiving e

required fluld supply or that the clutches of the

automatic transmisaion are slipping.

o



GROUP 45

PROPELLER SHAFT
DESCRIPTION

1 2 3 4

e L R |

Fig. 4136 Proppelier shalt with suppart beseing

The propelier shaft is of the divided, tubular type,
sea Fig. 4-136 The rear end of the front section of
the propeiler shaft |s e form of a splined
sleeve, In this thore is o splined shaft which also
forms ane of the yokes on the intermediate univ

n

b=
sal joint. The rear end of the front section of the
ler shaft is carried in a ball bearing, The bal

bearing is fitted in a rubber bearing housing. which
ta attached to the propeller shaft tunnel with a
cover, eee Fig. 4-137. The propefler shaft is fitted
with three universal joints. Each joint conaists of
ground trunnions which are car-
ried in flange yokes by means of needle bearings

a apider with fas

Fig, 4138, Removing botn



REPAIR INSTRUCTIONS

REPLACING SUPPORT BEARING

Jack up the vehicle. Slacken the propailer shaft

from the roar axie flange. Band back the lock

washer and unscrew the nut ot the sliding joint

Pull out the propeller shaft to the rear.

Loosen the cover for the support bearing. Pull

off the complate support bearing

. Pross the old bearing out of the rubber hous-
ing. Fit in the new bearing.

4. Fit the support bearing and tha other parts in
the reverse order to removing. M the splined
joint appears dry, lubricate it with grease mixed
with molybdenum di

o

@

REMOVING

lack up the cer, Slacken the propeller shaft from
the gearbax and rear axle flanges. The bolts can be
lposened by on air impact wrench and special
socket 2779 for cars fitted with B 20 A, B and
F and 2846 for cars fitted with B 20 E see Fig,
4-138. Loosen the cover for the support bearing
and take down the complete propelier shaft

DISASSEMBLING

DISASSEMBLING PROPELLER SHAFT

1. Bend back the lock washer and unscrew the nut
for the support bearing. Remove the rear sec-
tion of the propaller shaft. Pull off the support
bearing.

2. Take the support bearing cut of the housing,

DISASSEMBLING UNIVERSAL JOINTS

1. Remove the snap rings which secure the noedle
bearings in the yokes, see Fig. 4-139,

2. Secure the shaft in o vice so that the universal
joint comes as near 8o possible to the vice jaws.

Fig. #138. Ramovisg snap. ring
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Fig. 4140 Ramoving spider, |

Remembar that the propeller shoft is tbular and
can easily be deformed.

4. With o hammer and metal punch drive the spider
as far a6 it will go in one direction. The neadie
bearing will then come about half way out

4. Then drive the spider as far as it will go i the

opposite direction, see Fig, 4-140.

Drive out one of the needle bearings with a thin

metal punch, Aemove the spider. See Fig. 4-141.

Drive out the other neadle bearing

Ll

INSPECTING

It is extremely important to ensure that the pro-
peller shaft is straight. Since even minos damage
on o propeller ahaft can cause vibration, inspection
misst bo carried sut very carefully. The shaft should
be set up between centers and checked along its
entire. length with an Indicator gauge while |t i
rotating. If it is out-of-true more than 025 mm
(0.010"), the shaft must be replaced.

NOTE. Mo attempt should be made to stralghten a
damaged propeller shaht — it should be replaced
with a new one.

Tig. 4141, Removing spider, 11
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Examina the support bearing by pressing the bear-
ing races ngainst each other by hand and turming
them In opposite directions. The bearing should
run easily without binding at any point. If it does
not. scrap the bearing and replace it with a new
one.

Chack needle bearings snd spiders. Worn or dam-
aged parts should be replaced

ASSEMBLING
ASSEMBLING UNIVERSAL IOINTS
1. During possible fitting of the old needie ba- Fig. 4442 Frting apider
arings, chack that they are filled with grease and
that the rubber seals ore not damaged. Mew

bearings should be half-filled with grease. 3. Fit the other needie bearing and snap ring in the
2 Insert the spider in the flange yoke. Push aver same way. Also the fitting of the apider in the

the spider in ane direction so for that the needle other yoke should be carried out in the same

bearing can be fitted onto the trunnion, see Fig. wiy &8 described in the provious paragraph,

4-142. Then press in the needla bearing 5o for

that the snap ring can be fitted. Use a drifi

with a diameter slightly less than that of the INSTALLING

neadle bearing sleeve. Instaliing is in reverse order to remaving
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GROUP 46

REAR AXLE
TOOLS ®

© o

ELELS 2830 281 LLEL) 4112
Lo —
Fig. 161 Bpesial o4 for resr axle
e
v BV
1500 Standerd hardle HX20 me 300 Memauring lectare for sdjusting rings
1845 Press tool for Niting Fange 201 Hedser for espandar ool 734 (1tted o teal)
281 Puller foe Nange 0 Adpating ring Tor pinion
T304 Flatainer for dial indscator for finad drive sdpstment 9 Prasa tool for ltting cuter 1wgs. faion beariag
M0 Puller for rear pinkon basting M0 Puller for drive shaft

0 Meswering ot for sdpsstmant of pinsn Fisturw far raar axle. used on garage Jack lor immaving sed

) Sl used for remavisg and fitting differentist Titting rear acle, sés Fig. 4582

20 Sieavs foe Ailing inewr fing esr Dinkn baring Tood for hiting cit sasl 81 Range

W04 Too! for iting frosk piesen Bering Countirhedd for llange {cars hoted wh B 20 )

83 Piliar ot differeecal camiar Sesrings Prans tool for removing and fiting bearing asd rieg on S

Bx Stand (Fig 1M}

222 Fusture for rer axle fused ragether with wiand 3530 far work
24 the final driva) (Fig. &181)

o0 el g . il

0 Brake

8 DI for ramving oo g, rear pision besring

66 Deifl for remdeing Sudar fing, bont pinks basiog

Ring for tating bearng snd leck ring on drive shat Used
togethe: with 23

Spannwr for sdjubtmest g

ol el i win 830 5.8 a0 )
Pulles foe ol seal ot flings

P o Fsing et <orrar Baisga
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Fig. 4181, Staad snd Firturn for rear aule

DESCRIPTION

The rear axle is carried in two support arms, The
support arms are provided with a couple of robust
bushes and ara attached to the bady. The rear axle
housing is attached to the support arms with lavers.
In order to take up the rear axle torque, there are
twi torque rods attached to the drive shoft tubular
covars and to the body. A track bar prevents the
body and rear axle from moving sideways In rela-
tion to each other. The principle of the rear axle
suspension s shown in Fig. 4-183. The design of
the rear axle is shown in illustration 4 E

The final drive is of the hypoid type, that is to say,
the drive pinion lies balow the center of the crown
wheel. It consiats of the drive pinion, erown whiel
and differential goars. The gear backlash and dif-
ferential carrier bearing tenalon ore adjusted by
means of shims inside the differential carrier bear-
ings.

The differential carrier and the crown wheel are
journalied in the final drive housing by means of

two taper roller bearings. The crown whoel is at-
tached to the differantial carrier by masns of bolta
The diff gears in the dif i
carrier consist of two bevel pinions on o trunnion
and two side gears in which drive shafts are carried
by means of internal sphines. The differential gears
ore’ journalled so that they can rotate and permit
the drive shafts to rolate at different speeds when
the cor |s baing driven round bends. There is a
thrust washer under each of the differential gears.
The drive pintan is carried In taper roller bearings.
The axial focation of the drive pinion relative to the
crown whael is adjusted by means of shims under
the outer race of the rear pinion bearing.

The cuter end of each drive shaft is journalled in o
taper roller bearing. Bearing clearance |s not ad-
justable but is determined by the construction of
the bearing, see Fig. 4-145, There is an oil seal in
the autside of the drive shaft bearings.




REPAIR INSTRUCTIONS

WORK ON REAR AXLE IN VEHICLE

Fig. 4148, Drive shah Humalting

REPLACING BEARINGS AND
DRIVE SHAFT OIL SEALS

w

-

Jack up the vehicle and place props under the
rear axle, Remove the wheels.

. Disconnect the brake pipe from the brake

caliper. Slacken the bolts for the brake disc
and remove the disc.

Slgcken the bolts for the thrust washer. Theas
are slackened through the holes in the drive
shaft flange. Pull out the drive shaft with pullar
2709, see Fig. 4-146

Secure press tool 2838 in o vice. Secura the
drive shaft to the spindle plate. Screw in the
spindle so that the tool arms can be placed
against the bearing, sea Fig. 4-147. Screw cut
the spindle and press off the bearing and lock
ring. Remove the oil seal

5.

-

Fig. 4847, Ramoring drivm shaft basriag

Fill the space batween the lips on the new seal
with grease. Then place the seal on the drive
shaft Fit the bearing and lock ring. Turn the
bearing correctly, sea Fig. 4-145

NOTE. Always use a new lock ring,

Place fitting ring 2839 against tha bearing and
the lock ring. Close the tool arms and lock them
round the fitting ring. see Fig. 4-148. Preas on
the bearing and lock ring by screwing In the
spindle.

Greage the beoring. Then fit the drive shaft
Tighten the bolts for the thrust washer to a tor-
que of 50 Nm (38 Ibft). Fit the brake disc and
broke caliper. Connect the brake line. Bleed and
adjust the brakes, see Part 5.

Fit on the whoels and wheel nuts. Lower the
vahicle. Tighten the wheel nuts,

Fip 4166 Ramoviag drive shatt
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Fig. 418, Finting drive bearirg
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Fig. 418 Counterhule bor fasge

REPLACING PINION OIL SEAL

e

g

Disconnet the rear section of the propelier shaft
from the flange on the pinion. Check for loose-
ness of the pinion in its bearing. If it is loose,
this must be remedied before a new ol seal is
fited. See the Instructions under the heading
“Assembling’”

Remove the nut for the fange. For this purpose,
use tool 2B54 as & counterhold for cars fitted
with B 20 A, B and F and 2837 for cars fitted
with B 20 E, see Fig. 4-148. Pull off the flange
with puller 2261, see Fig. 4-150. Pull out the old
ol seal with puller 4030, see Fig. 4-151

Coat the senl lips of the new rng with groase
Lubricate also the spring coil so that it does not
jumg off during fitting. Then fit the oil seal with
2806, sew Fig. 4-152

Fig. 4150 Remsvisg Narge

Fig. 4150 Memoving =4 amal

4, Pross on the flange with the help of press toal

1845, see Fig. 4-153, Fit the washor and nut
Tighten the nut to & tightening torque of 280—
300 Nen (200—220 ibf).

REMOVING

1

Place blocks in front of the front wheels. Loosen
the rear wheel nuts Place fidure 2714 on o
yarage jack and Ift up the rear end with this.
Compare with Fig. 4-182. Place props in front
of the rear jock attachmants, see Fig. 4-154, and
then lower the jack slightty. Mote that the props
must not be placed at a point further than the
dagh line indicated in the figure. Remove the
rear wheels,

Fig. 4355 Fitting oll waal
1. Pirian ol wesl
2. Boring coll with gresse
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Fig. 4130, Fomlng flaage
1 Press 1oo) 188

Looson the upper attaching bolta for the shock
obserbers. Disconnect the parking brake wires
fram the lavers and brackets on the brake back-
Ing plate. Lse a spring fixture for this purpose,
nee Part 5.

Loosen the propelier shaft from the flange on
the pinton. Remove the brake pipe union from
the rear axie casing.

Loogen the front attaching bolts for the support
arms about 1 turn, Unscrew the reor bolts for
the torque rods. Loosen the track bar from the
bracket on the rear axie cosing, Remove the
lowar- attaching bolts for the: spring.

o

Fig. 4155, Aligamest marking on cap and camier

Lower the jack until the support arme ralease
from the spring. Slacken the bolts holding the
rear axle casing to the support arms. Lower the
jack and pull the rear axle forwards.

DISASSEMBLING

r.:

Ptace the rear axle in fixture 2522. The rear axle
is placed with the underside of the final drive
facing inwards to the fixture support, when the
mnlon i5 pointing downwarde. Remove  the
brake pipes.

Siacken the bolts for the brake backing plates
and brake shoe retainer. They are slackened
through the holes n the drive shaft flanges.

Fig. 4154 Locating rear sale prop
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Fig. 4138 Expanding drive pinlon gaiar
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Fig. 4451, Removing rear pinden besring race

Pull out the drive shafts with puller 2709, see
Fig. 4146,

. Reemove the inspection cover.

If the final drive is being recanditioned because
of noise, the contact pattern should be checked
before disassembling takes place, as this might
ossint in locating the fault Before doing this,
cloan the teoth so that no misleading contact
pattermn is obtained.

. Check the alignment markings on the cap and

carmiar, sea Fig, 4-155. I there are no markings,
or if thay are difficult to see, mark one side with
@ punch, Remove the cap.

Fit tool 2394 in the holes in the drive pinion
carrier a8 shown in Fig. 4-158, Fit the tool with
retainars 2601, Tension the tool until it fits
axactly in the holes in the carrier. Then tension
the bolt o further 3—3%; turns. Lift out the diffe-

/i
.

Fig. 4158 Removing rear pinlon bearing
1, Puller 2560

rentiad carrier with crown wheel. Tool 2337 can
be used for this purpose.

Turn the final drive and let the oil run out inte
a container. Remove the nut for the flange. Use
for this purpose tool 2837 resp. 2854 a3 a
counterhold, Pull off the flange with puller
2261, soe Fig. 4-150. Press out the pinion.
Drive out the front pinkon bearing. the washar
and the oil seal with standard handle 1801 and
drift 2508,

If necessary, drive the rear bearing out of
position, see Fig. 4-157. Use standard handle
1801 and drift 2508,

. Clean the gesket surface. File off all burr on

the surface on which the indicitar retainer 2264
will slice.

if necessary, pull off the rear bearing from the
pinion with puller 2382, sea Fig. 4-158. The
puller is fitted In the foliowing way:

Move the puller down over the rollers and
press down the lock ring. Then pull up the
pullar with the bolt until the rollers lie flush
with the edge of the inner race and the edge
on the puller. Knock out the lock ring with a
hammer. See also Fig. 4-150,

4:58



Fig. 4180, Memoving fock pin

DISASSEMBLING DIFFERENTIAL

1. Loosen the ring gear bolts and remove the
crown wheel

2. Drive out the lock pin, see Fig. 4-160, and then
the shait for the diffgrential gears. Take out the
block. the differential gears and the thrust
washers,

3. Pull off the differential carrier bearings with pul-
lor 2483, see Fig. 4-161. Do not loosen the
shims, Concerning the fitting of the puller, see
alse Fig. 4-158.

INSPECTING

First clean all the parts thoroughly. Check all the
bearing races and bearings. The races, roliers ar
rollar ratainers must not be scratched or damaged
All damaged bearings and bearing races must be
raploced

Check both the pinion drive and crown wheel care-
fully for damage to the testh, The most common
dumage is from seizing goar teath, see Figs. 4-162
and 4-163, This is coused by Incorrect running-in,
wrong oil, insufficient tooth fank clearance or faulty
tooth contact. If the couse of the saizing is not re-
medied at an early stage, the whole gear wheel can
ba damaged.

The differential gears should aleo be examined for
damage to the teeth. They should be fitted In &
cloan end dry condition in the differential carrier
together with the shaft and thrust washers. Play
should then be checked by means of marking blus
behind both the differential side goars. If the play
exceads 006 mm (0.00247), when the gears have
been rotated to maximum play, replace with thicker
washers. These are avaliable in nine thicknesses
from 0.74 mm (0.0297) to 0.93 mm [0.0387) with
004 mm (0.00187) difference between each.

Fig 4162 Gear salzing

Fig. 4180 Gear waiziag
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Fig. 4484, Fimisg $ferential guar

Also check to see whether the cylindrical part of
the flange which goes into the oil seal is worn or
scratched, If so, replace the flange together with
the ol seal

The pinlon nut is provided with a slit for locking. In
time this slit loses its locking effectiveness. For
thia reason, the nut should be replaced if it hos
baan removed a couple of times. The washer under
the nut should also be replaced if deformed.
Check the oil seals and replace them if they are
damaged or wom

Make sure that there are no cracks in the rear axle
casing. Check that the brackets for the support
arms and track rod are intact.

ASSEMBLING

The greatest cleanliness should be cbearved when
assambling and adjuating final drives. Dirt in &
tapared roller bearing can result in complotely in-
accurate measurement values.

On measuring the bearing or di
the bearing should be ciled and rotated soveral
turns loaded.

R

Fig. 4185, Adjunting risg snd tool for plsicn tecatiin

ASSEMBLING DIFFERENTIAL

1. Piace the differential side goars and the thrust
washers in the differential carrier. Then “roll”
in the differential pinions both simultanecusly
with the dished thrust washers, seo Fig. 4-164.
Drive in the shaft

2 Check the differential unit. If the gear play has
not been measured, check it accarding to the in
structions given under the heading “Inspecting’
If oversize washers are fitted, this play can be
checked by turming the gears one turn. The re-

quisite torque should not exceed 10 Nm (10
Ibft). The tool for moking this check can be
cosily made from a shortenad drive shaft which
is adapied to a suitable torque wrench. After the
checking and any replacement of the thrust
washers, fit the lock pin

3. Fit the crown wheol Make sure that the con-
tact surfaces are clean and without burr. Place
washors under the bolts, Tighten the bolts. The
tightening torque s B5—80 Nm (45—80 Ibft)
NOTE. Always use new bolts for those gears
where the bolts are locked only by means of
Iriction in the thread and the contact surface of
the screw head. To achieve the effect intended,
the bolts are tightened to their limit. A certain
permanent elasticity is thereby obtained in the
bolt which becomes distorted if furthar tighten-
ing s attempted

INSTALLING PINION

1. Clean the marking surface on the pinion with
oxtramely fine emery cloth. Fit the adjusting ring
2685 and tool 2841 (or 2684) on the pinion, see

Fig. 4,088 Letating phaion with sdjusting beol



ing 1ol 2383, which consists of two parts: a

pinion gauge and an adjuster fixture.
The check is carried out in the fellowing way:
Placa the pinion on the ground surface of the

Fig. 461, Pisian location
A Mominal massursment s 57

Fig. 4-165. Place the pinion in the carrier 3o that
tha bolt on the adjusting ring faces the large
side of the carrier, see Fig. 4-166.

The pinion should have o certain nominal mea
suremant (A, Fig. 4-167) to the centre line of the
crown wheel, Due to tolerances in the manu-
facturing, there are deviations from the nominal Fap. 418, Lecating measuring ool
measurament

This is indicated an the ground surfaces on the
pinien with a figure, Haro there |s an important
difference between Veolvo-manufactured and
other types of rear axles.

On final drive units made by Volvo, the surface
i generally ground down 0.3 mm {0.012") 2

that the deviation |s alwoys indicated by plus
tolerance and in hundredihs of a millimetre. The
plus sign is excluded. On other final drive units.
the doviation is indicated in thousandths of an
Inch and with plus or minus sign. If there is &
plus sign in front of the figure, the nominal
measurement I8 to be increased and, in the case
of & minus sign, the nominal measurement s

to be decraased Fig. &180. Zeto-vatting indicator
To check the location of tha pinion, use a dial
indscator, indicator ratalner 2284 and n measur-

Convarsion table, inches to millimaters

Inches millimetres

0.001 0025

0.002 0.051

0.003 | 0078

0004 002

0.005 0127

0.006 0182

0.007 0178

o008 0,203 |

0.008 09 24537
| Fig. 4170 Mosserieg pinion lecatisn




Fig. 4171, Delemining shim thicknass
A, Asjuating ring 2. rditatnr 3 Baating complets

pinion and the adjusting jig in the differential
bearing position 4 shown in Fig. 4-168, Place
the indicator rotainer on the drive pinicn carrier
and zeco-set the gouge against the adjusting jig.
s Fig. 4-189. Then move the Indicotor retainer
over g0 that the indicator comes against the
pinion gaugen, see Fig. 4-170,

It & Volvo final drive unit is fitted and the pinion
s, for example, marked 33, the pinion gauge
ahould lie 0.33 mm (0.013") under the adjuster
fixture. Conceming the other final drive units.
il the pinion is marked O, the adjuster fixture
and pinlon gouge should be at the some height:
i the pinion I8 marked —, the pinion gauge
should be higher than the adjuster fixture; and
it s marked 4, the pinlan gauge should be
lower than the adjuster fixture with correct
sotting. The setting is adjusted by tuming the
eam on the pinion until the gauge dial shows
the correat value. Then lock the adjusting ring
with the lock scrow. Remove the measuring tool
and pinion.

3. Place the complete rear pinion boaring with the

outer ring in messuring fixture 2600. Put on the
plate, spring and nut. Turn the nut with the flat
side facing upwerds. The plate. and thereby the
bearing, is tumed forwards and backwards
several times so that the rollers take up the
carrect position, Place the adjusting ring in the
measuring fixture ae ahown in Fig, 171, Lse
retaines 2284 and dial indicator and place the
marsuring point of the indicator opposite the
adjusting ring and zero-set the indicator. Then
set the painter of the Indicator to the outer ring
of the bearing. The dial indicator now shows at
once the thichness the shims should have.
Meosure shims for the correct thickness with
o micromatar, see Fig. 4-172. NOTE. It Is almost
impossible to obtain & shim with exactly the
corroct thickness. However, thoy must not be
003 mm {0.0012") thicker than the measured
walue, but up to 0.05 mm (0.0027) thinner.

Preas the rear bearing on the pinion with sleeve
2395, see Fig. 4-173. NOTE. The washer under
the raar bearing inner ring on o Voheo final drive
must not be fitted when reconditioning. Place on
the measured shims and press in both the outer
rings of the bearings with tool 2686, sea Fig,
4174,

Insert the pinfon in the casing ond fit on three
0.75 mem (0.03") thick shims and the front pinlon
bearing. Fit toal 2404 and press tool 1845 on
the front end of the pinton and pull in the pinion,

Fig. 4172, Fitting resr pinion Basring
1. Slesve N6



see Fig. 4-175. Use the nut tightener until it
presses the pinion forwards 8o that it does not
sirike the bearing positions.

Foplace press tool 1845 with washer and nut.
Tighten the nut to & tightening torque of 280—
300 Mm (200—220 Ibft). Fit on the pinion geuge
and the dial indicator retainer. Pull down the
pinion while tuming [t forwards and backwards.
ot the same time. Zero-set the indicator. Then
press the pinlon upwards, turning it at the same
time forwards and bockwards, Read off the
clearance.

Fig. 4175 Fiuing pinios.

4:84

(3

Remowve the pinion, Remove the shims corros-
pording to the measured clearance + 0.07 mm
{0.003"). Fit on the pinion.

| Thon check the pinion Beasing fit with the torgue

gauge. The torque geuge should shaw B0—110
Nem (520255 Ibin} for uned bearings, and
110—230 Mem (955—20 Ibin) for new bearings
when the pinjon rotates. On new fnal drive
units, atrasses con ba higher due to another
type of installation method, In ether words,
there is no fault.

Dften an alteration in the thickness of the shimy
i required because of the tolerances which
must be present.

Chack the location of the pinion with the dial
indicator, retainer 2284 and measurng tool 2383,
so0 also point 2.

INSTALLING DIFFERENTIAL

1

(]

Lubricate the insde of the adjusting rings 2585
and put them on the differential camier. The
ring with the black-oxidized adjusting ning
should be placed on the crown wheel side. Also
lubricate the bearing location in the carrier
Plsce the differential carrier and the adusting
rings in tha final drive housing, see Fig. 4-176.
Usa the dial indicator and sdjust in the rings &0
that the comect backissh 015 mm (0.0067) is
obtained. The tooth flank clearsnce may vory
batwean 0.13 mm (0.0057) and .20 mm {0.008”),
but should be kept ss nesr 0.15 mm (0.0067) as
possitle. Tighten the lock screws In the adjust-
ing rings.

Fit on brake tool 2587 as shown in Fig. 4-177,
Mark with colour several teoth at three points
on the crown wheel This can act as a check
for possible crown wheel warping. Rotate the
pinion 10—12 turns in both directions and check
the contact marking pattenn, At the corcoct
tooth contact, the contact marking pattern should

Fig. 4175 Adjusting #ings for differsntial
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Fig. 4177, Dvake tagt for diffarantisl

be horizontsd in the middie of the tocth but
somewhat neater to the toe than the heel, The
pottern on the roverse side and driving -side
ahould coincide with aach other. See Fig. 4-178

@ patterns do not coincide, the location of
the pinion must be adjusted before assembling
Is continued. If the patterns lie too far towards
the heel on the driving side and too far towards
the tos on the reverse side, see Fig. 4-179, the
pinion should be moved inwsrds.

If the contact patterns lie too far towards the
toa on the driving side and too far towards the
heel on the reverse side, see Fig. 4-180, the pl
nion should be moved outwards. Note that the
patterns will lie somewhat nearer the tos when
the adjusting rings are fitted than when the
bearings are fitted

When the correct backliash and contact pattern
&re obtained, remove the differential and adjust-
Ing ring. Then place the center washer on the
measuring fixture, Fit o bearing into the maagur-
Ing fixture, likewiso the plate, spring and nut. Fit
the nut. with the fiat side facing downwards.
Rotate the plate forwards and backwards seve-
ral times. Put on the dial indicator and retainar
2284, Zero-set the indicator to the adjusting
ting and then place the measuring paint fac-
ing the bearing, see Fig. 4-171. Read off the in-
dicator. With a micrometer measure the shims.

the total thicknass of which comesponds 1o the
read-off value + 0.07 mm (0.003"). Place the
shims together with the measured bearing to
the one side. Aepeat the above procedura with
the other bearing

NOTE. Make sure which side the respective
Bearing and shims are to be fitted on.

Fit the shims on the dilferential carrier and press
on the bearings. For this purpose use drift

Heel
Fig. 4178, Correet fosth contact

Tty

Fig. +170. Fusity toosh contact

nem
1an

Fip. 4380 Faulty tosth comact

L | Driving side

Ry
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4112, see Fig. 4:181, When fitting the second
bearing, use drift 2509 as a cushioning ring so
o8 not to damage the first bearing already
prossed on.

. Fit ool 2304 on the drive pinlon carrier, see

Fig. 4-156. Expand the tool until the pins are
exactly flush agoinst the hole edges in the
currier and then tighten the screws a further 3
—3Y, turns. Fit the differential and outer rings.
Remove tool 2384 Fit the cap and tighton the
bolts to a torque of 50—70 Nm [35—50 Ibft)
Check the backlassh and the contact marking
patterns.

ASSEMBLING REAR AXLE

Remave spanner 2404 Fit the oll slinger. Smear
the oil seal lps with grease. Lubricate the
spring coil nlac with grease to prevent it from
jumping out during fitting. Then fit the oil seal
with drift 2806. Press on the flange with the help
of tool 1845, pes Fig 4-153. Fit tho washer and
ruit. Tighton the nut to o tightening torgue of
280—300 N (200—220 IbR).

4:66
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Fig. 4315 Finvers boc rear safe

Fit the inspoction cover and goskot

Fit the drive shaft. Tighten the bolts for the
thrust washers to a torque of 50 Nm (36 Ibft).
Grease the bearings.

Then fit the brake discs and brake caliper.
Finally fit the brake pipes

INSTALLING REAR AXLE

w

FS

L

-

Place tho resr axe on fodure 2714, which is
mounted on a garage jack, see Fig. 4-182. Move
the rear oxle in under the vehicle and fit an
the bolts for the support anms and torgue rods.
Roige the jock until the track bar attachment on
the rear axle is of the same lovel with the attach-
ment on the body. Fit the track rod,

Fit the attaching bolts for the spring. Tighten the
nute for the torque rods and support arma,
Fit bracket. union and brake hoses. Fit the uni-
veraal joint ta the fange.

Fit the upper bolt for ths shock absorbers. Fit
the porking brake wirg in the brackets and at
the levers. Adjust the parking brake and bleed
the brake, see Port 5

Fit on the wheals and whosl nuts. Lower the
wehicle. Tighten the wheal nuts to a tightening
torque of 100—140 Nm (70—100 Ibk).

Fill with ail, Use only hypoid oil.
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FAULT INVESTIGATION KEY

Preliminary adjustment faults
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Mechanical faults
Front clutch shpping
Front clutth seioed
Floar clutch shpping

B
.

Borwwn misging or iscormctly tightoned

bubes misseg of 601 netaled cormetly

il

CESCE R Do Vo

Hm..uc control faults

QUICK-REFERENCE FAULT-TRACING CHART FOR AUTOMATIC TRANSMISSION



Illustration 4-A. Clutch and clutch contrals
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Tubufsr shaft

Diffararnisl carrier bearing
Buasing con

Shims

Difarantial carrior
washor

sl wide gasr

Lock pin
Differuntial pinion
Crown whael
Shaft
Thrust waal
Flear axls
Flanga
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GROUP 50

GENERAL
TOOLS

Remarks

Brake calipers of make ATE are supplied for certain
markets. Whera the instructions for these differ
from the other brake caliper make (Girling), the
lotters ATE will follow, The ATE brake caliper is
mounted ot the factory as follows:

145: For all markets expect USA.

142 and 144: VENV, Lo, vehicles by Violve Europa

Naamloze Vennactschap, Belgium.

The following special tools are used for repair work

Fig. 1. Special tesin
(SN
T Helder bee cable wpving
W00 Tood for prassing i pelon
2947 Estracter for braks peds
018 Teal Tor wming piston ATE
2019 Teroptate for pissen, ATE
WX Nipobe for tasting, ATE

Blaader

8004 Deaft For pisen weak mater cylinder

1. Protection caver 4, Howe
2 Cannection nipple. 5. Bisedar g
3 Enlarging nipple & Presswn gruge

on the brake system, The special tocls are marked

998 or SVO (e.q., 999 2742 or SVO 2742).

Fig. 53, Wooden issart for brake calipers
Am1BE mm (B/E) far dront beake caligers
13 rem [1/2°) For resr bewke calipers




The testing device (Fig. 5-2) iz used. for example, to
trace faults in the brake system.

Removal of the pistons in the brake calipers is
made easier with the help of wooden inserts ac-
cording to Figs 5-3 and 5-4.

A hose connection (see 2, Fig 5-4) = required for
removing the pistons in the calipars,

A bleader unit, of the type shown in Fig. 55, is
required for maintaining the hydraulic system under
constant pressure. Also needed ks a connection
caver for the brake fluid container, see Fig, 580

DESCRIPTION

The 140 is fitted with two brake systema with ore
Independent of sach other. One of these. the foot-
brake system, is controlled by o brake pedal and
oporstes on all four wheels through & hydraulic
system. The other brake syatem, the parking brake.
functions by means of a brake lever and operates
both tho rear wheels mechanically

Fig. 5-6 shows the arrangement of the footbrake
system which has disc brakes all round.

The hydraulic part hes two separate citcuits. this
due to the fact that the master cyfinder (1) is of the
tandem-type and thot each front brake caliper (13)
has two palrs of eylinders which are ontirely sepa-
rated from sach other. One of the circults serves
the kower cylinders of the front wheel brake units
and the right rear wheel, while the other circult
takes care of the upper cylinders of the front whee!

brake units and the left rear wheal. With such an
arrangement, braking effect |s ensured, should one
of the brake lines fail,

The servo cylinder (5) is directly actusted by the
brake pedsl and with the help of vacuum from the
engine induction manifold results n less pedal
pressure baing required for braking. The function
of the brake valves (10 and 11) ia to assist in provid-
ing a sultable distribution of braking power batween
the frant and rear whoel brakes.

The warning valve (16} warns the driver when there
in an abnormal pressure difference botween the
gircuts. Concemning a more detailed description
of the units making up the footbrake and the park-
ing brake systems, see the respective Groups In
question.

Fig. 56 Draks wystem

1. Tasdem master cylinder B Moar teske Calipsc 15, Warming witch
2. Brake Nusd contsner Drak dinc ek deum 1 Viarming vabee

3. Vacuam ine 10 Brake vahve, sacardary circut 17, Glrarach whinn,

4. Chack vabn 11 Brakes valve, prmary ceeul [dorable bransch wnion)
5 Bervo cplinder 12 Draks pedal 18 Bruke pipe

0 Drake wwech 13 From brake calige: 1 Cover platn

T Warning lamp W Brake din
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REPAIR INSTRUCTIONS

CLEANING

The components of the hydraulic brake system
should be cleanad in clean brake fluid or denatured
alcohal. which does not contain benzene (benzol).
Of the austing kinds of denatured alcohol being
sold in general, only methylated spirit is free from
benzene. Brake fluid in an exceliont but exponsive
cleaning agent. From most viewpoints. mathylated
spirit is therefore the most suitable.

Petrol. white spirit. trichloroethylone or alcohol
with banzene must not be used for cleaning as, lke
the slightest trace of mineral ofl, they attack the
rubber sanles and cause them to swell out. For this
reason, hands should be washed with scep and
water before the internal parts are touched. The
machanic working with the hydraulic components
should preferably be provided with rubber gloves.
Final rinsing should take place in o cleaning agoent
free from impuritios after which the parts can be
dried in the open air. To precipiate the drying and
campiete the cleaning process, filtered, compressed
gir fres from moisture can be used. It ia of the
utmost importance that no alcoholic residue |s left
In the system when filled with brake fluid, Traces
of alcohal in the brake fluld reduces its boiling
point and can result in the formation of vapour
which ean affect brake functioning

After being cleancd and dried, the parts should be
moistened with brake fluld, sssembled and then the
complete unit filled with brake fiuld a8 soon as
possible in order to prevent corrosion attacks from
molgture in the air. This applies to parts. which
should be fitted immediately in the wehicle. To
Counteract corrosion on brake parts which aro stor-
#d, or for any other reason are not covered by
broke fluid, the plungers, cylinders  and seals
should ba coated with & thin layer of lubricant call-
od brake paste intended for this purpose. Under no
condition whatsoever must other types of grease or
rustproofing oil be used.

BRAKE FLUID
Only first-class brake fluld, which is guaranteed by
a wall-known to fulfit the

mccording to the standard SAE | 1703, should be
used for the brake system. Brake fluid with the
dasignation DOT 3 or DOT 4 can also be used.
Fluicis which only Rulfit the requirements accarding
to SAE 70 R 1, for example HD-quality and FS-VV-H
910 A, should not be used. Avoid mixing brake
Flulds produced by different firms

When the container of the master cylinder is baing
filled, likowise with -all work concerning connec-
tions, etc. the greatest cleanliness should bo
observed in order to provent dirt from getting into.
the system. Only clean, unused brake fluid should
be filled. Brake fluid which is expelied during, for
example. bleeding. may not be put back into the
system,

After use over a long period, it i8 normal that even
first-class brake fluid gradusily deteriorates through
the obsorption of molsture and small impurities.
Dateriorated brake fluid can be recognized by the
fact thot. compared with new brake fiuid, it is darker
or has changed its colour, is relatively odourfess
and walery, l.o. when felt batwean the fingers it
lacks the normal feeling of a light lubricating film.
Such brake fluid should be replaced by new fluld,
and this should also be done when the master cy-
linder and wheel brake units are being averhauled.

FAULT TRACING

The following Fault tracing procedura can be used,

for example, after the discovery, from some kind of

lbrake testing, that the capacity of the foothrake
system is not what it should be. Fault tracing con
also be carried out with a view 1o preventing faults.

1. Check thot the level of the brake fluid reachos

up to the “Max" mark on the container, Top up,

if necessary. See under the heading “Brake

Fluld™,

Remove both the inside bleader nipples at ane

of the front brake calipers and connect up the

teating deviee 2741 ghown in Fig. 5-2. Nipple

2920 i also usad for the ATE.

3 Depress the brake pedal seviral times to even
out any partinl vacuum in the servo cyinder
and in this way disconnect it. Check that when
free the brake pedal is about level with the
clutch pedal.

. Apply and release the footbrake while reading

off the pressure gauges of the testing device

The prossure in both the circuits should be

observed. At 100 kp/em? (1422 psi), the pres-

sure must not differ more than 3 kpjem? (42.7

pai).

Apply the footbrake with the help of a pedal jack

to o hydraulic beske pressure of about 100

Kpfem? (1433 pai). Check pipes and parts for

damage snd leokage. The pressure should re-

main unchanged for at least 15 seconds,

6. Remove the pedal jock. Depress the brake pedal

and maintain this presure. Start the engine.

Y]
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Here a considerable lowering of the pedsl should
be folt when the servo cylinder starts to operate.

. Swop the ongine after it has run for at least 1

minute. With the help of the pedal jack apply &
hydraulic pressure of 25 kp/em? (356 pai).
‘Wait & couple of minutas. The hydraulic preasdre
should not drop more than 5 kpfem? (71 psi).
Check the warning valve (Fig. 5-37). Connect a
hose to one of the bleeder nipples of the testing
davice and open the device. Switch on the igni-
tion switch ond check that the warmning lamp
lights when the parking brake is applied. Relosse
the parking brake. With a pedal jock apply the
footbrake slowly. When the waming lamp lights.
check the pressure on the pressure gauge. The
famp should light a1 a pressure difference of
5—15 kpjem? (71—213 psi) between the cir-
cuits,
After the test, shut off the blaeder nipple and
remave the padal jack. Disconnect the electrical
cable and unscrew the waming valve switch so
that the warning valve returns to its normal poai-
tion. Screw In the waming switch to a tighten-
ing torque of 1.4—2.0 Nm (10—14 Ib ). Con-
nect the electrical cable.
Check the brake valve of one circuit. Connect
the testing devices to the bleeder nipple on the
loft rear whee! brake unit and to the uppar nipple
on one of the front wheel brake units. Apply the
footbrake with the pedal jsck to the Incoming
pressure according to the table in the adjacent

eolumn. Read off the incoming pressure on the
pressure gauge for the front wheel brake unit
Aead off the cutgoing pressure on the geuge
which is connected to the rear wheel brake
unit. From the point of view of leakage, the
brake valve is not defective if the pressure
remaina unalterad for at lesat 15 seconds.

Modal | Incoming pressure Outgaing pressure
kpfen? (pai} kpfem? (pai)
14— 30 (427 |30  (427)
144 50 (711) | 36—42 (512—597)
100 (1422) B0—59 (T11—839)
145 45  (640) | 45 (840
85 524) 52—57 (739—810)
100 (1422) | 62—69 (BE2—881)

10. Check the other brake valve in the same way

by connecting It to the right rear wheel brake
unit and the inner. lower nipple of the front
wheel brake unit.

. Jack up the vehicle so that the wheels rotate
freely, Apply and release the brake, during
which check to see If the wheels can be
rotated. The wheels should be free for half
a second after the pedal has boan released,
The test should ba carried out with and without
@ partical vacuum in tha serve brake cylindar,

Test
oporm- Fault Cause Remady
tion.
3 | Pedal too low or toa high Faulty adjustment Adjust, see page 5:27
4 | Fading pressure Damaged brake ling Replace the damaged lno
Blocked hose Replace hose
Difference between circults Blockage in ene of the cir- See point 5
greater than 3 kp/em?® cuita
(42.7 psi) Faulty master cylinder Fecondition master cylinder
5 | Pressure drops External leakage Tighten connactions and
raplace line or recondition
leaking part
Leaking brake vabe Replace brake valve
Leaking seal in wheel unit Recondition wheel wnit
eylinder cylinder
Leaking seal in master Recondition master cylinder
cylinder




Test
opera- Fault Cause Aemedy
tion
& | The pedal does not go down Leaking vacuum line Replace vacuum line
Blocked air filter or leaking Replace filter or seal
seal for front pressure plunger
In servo cylinder
Faulty power cylinder Aeplace power cylinder
completaly
7 | The pressure drops more than | Leaking check valve Remove and blow clean the
5 kp/em? (71 psi) valve and reploce the seal
ring. If insuffient. replace
check valve.
Leaking seal for outgoing Remove master cylinder and
thrust rod in power aylinder replace seal
Intarnal fault in power cylinder | Replace power cylinder
complete
Pressure increases Loaking rear sealing ring in Replace rear sealing ring
power cylindar
8 | The parking brake warning Wrongly adjusted switch Adjust the switch
lamp does not light Faulty electrical parts Replace faulty parts
Footbrake warning lamp Faulty switch Replace switch
does not light
Warning lomp does not go Pistons seize Replace warning valve
aut when pistons have
returned to normal position
Warmning when pressure Faulty warning valve Replace valve
difference is other than
5—15 kp/om? (71—213 psi)
8—10 | Faulty outgoing pressure Faulty vahe Replace brake valve

All wheel brakes fade

A cireuit fades

The rear wheel brakes fade

A wheel brake fades

Faultily adjusted front pres-
sure plunger in power cylindar

Blocked egqualizing hele in
mastar cylinder

Parking brake cable chafes
Faultily adjusted parking
brake

Fautty brake valve
Damaged brake line
Blocked hose

‘Womn sealing ring

Adjust the pressure plunger

Recondition the master
cylinder

Replace the cable
Adjust the parking brake

Replace brake valve
Replace lina

Replace hose

Recondition whee! brake unit
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SERVICING

From the point of view of traffic safaety, the con-
dition of the brokes s an extremaly important fac-
tor. It Is of importance, therefore, that any work
carried out on the system should be done by
qualified mechanics with the greatest care, likewiae
that & regular check |8 made according to the in-
structiong given balow.

CHECKING BRAKE FLUID LEVEL
When filling the tank with fuel, check to make sure
that the fluel level in the master cylinder containes
in not below the “Min" mark. This can be done
without removing the cap, Every 10000 km (5000
imiles) top up. if necessary, to the “Max™ container
mark.

A first-class brake fluid which meets the require-
ments according to SAE 1 1703 should be used for
topping-up. Brake fluld with the designation DOT 3
or DOT 4 can also be used. Beforo removal. clean
the cap of the container and cbserve madimum
cloanliness when filling with fluid. Avoid spilling the
brake flukd onte the paintwork as this con damage
it Check to make sure that the vent-hole in the cap
ie-not blocked.

CHECKING BRAKE PADS

Every 10000 km (6000 miles) check the wear on
the Hnings. The brake pads should be replaced

5:6

whan the linings are worn down 1o a thickness of
about 3 mm (1/8"). Under no circumstances must
the linings be worn down below 1.5 mm (1 /16"). Far
replacement of the pads, see page 5:10.

FUNCTION CHECK

in addition to the regular check on the brakes
carrhed out by the driver as result of the driving
done, the brakes should be checked every 10000
km (6 000 miles) by a workshop mechanic. The foot-
brake should also be checked then to moke sure
that it functions satisfactorily; |f neceasary, check
with the heip of propor testing equipment (sec
“Fault Tracing™). A check should also be made that
there is no leakage and that the brake lines are not
axposed to such damage that resulting leakage can
be expected, The parking brake should provide full
braking power ot the Srd—ith ratchet segment. If
it does not do so, adjust the parking brake accord-
ing 1o the instructions: given on page 5:35,

OVERHAUL

Every third year or 60000 km (36 000 miles} the
broke system seals and air filter for the servo cy-
linder should be replaced. Where driving condi-
tions are mostly dusty replace the air filter more
often.



GROUP 51

WHEEL BRAKE UNITS
DESCRIPTION

The figures in the following description show the
Glrling type brake caliper. For the 145 (excopt LISA)
and VENV-built vehicles in the 140-saries, the brake
caliper is of make ATE, see Fig. 5-28.

CONSTRUCTION OF FRONT

WHEEL BRAKE UNITS

Fig. 5-T shows how the brake componants are locat-
ed at the front wheels. The disc (3) is of cast lron
and is attached 1o the wheel hub with which it
rotates. The cover plate (4) protects the disc from
dirt.

Mounted on the stub axle is the front wheel brake
caliper (2) which houses the wheel unit cylinders
ond brake pads, The front wheel brake caliper con-
sists of & housing In two halves (6 and 14, Fig
5—4] bolted together and locoted on either side of
the brakes disc. Each half containg two cylinders
and pistons. The upper cylindor is completely
separated from the lower one, but both upper and
lower cylinder are each connected through chan-
nels to the comesponding cylinder in the other half
The function of the sealing rings (1) is partly to
pravant brake fluld from oozing out and partly to
return the piston to the rest position after braking
HAubber dust covers (3) prevent dirt from entaring
Each sealing ring has a square section and presses

Fig. 57, Brake componests, hos: wheal

Fip B4 From whasl bsks caliper
1, Sealing 1ing

2 Piston

3 fubber dust cover

7. Uppar blwsder nipgis b Irsnar bl

spainst the piston from the slightly obliqee groove
in the housing. The brake pads {10) are provided
with bonded facings ond #re held in position by
means of retaining pins (13)

CONSTRUCTION OF REAR WHEEL
UNITS (FOOTBRAKE COMPONENT)
Fig. 5-9 shows the location of the brake compo-
nents on the rear wheels. The brake disc (2) is of
cast ron and is fixed to the drive shaft with which
it rotates. The cover plate (3) prevents dirt from
reaching the disc

The rear wheal brake caliper is mounted o the rear
axle casing with the help of & retainer. It houses
the wheel unit cylinders and brake pads. it con-
gista of & housing divided in two halves (6 and 11,
Fig. 510) bolted together and focated on either
side of the brake disc. Each half contains o piston
and a cylinder linked by means of a channel in
the housing




Fig 35 Biske components, resr whasl
§, Drive shah 1 Cover phate
2 Brake due A Pear brake caliper

The sealing rings (1) have & square section and
press against the piston from the slightly obligue
groove in the housing, The function of the sealing
rings I8 partly to prevent brake fluid from oozing
out and partly to return the pistons to the rest
position after braking. The rubber dust covers (3)
pravent dirt from entering. The brake pads (10) are
provided with bonded facings ond are held in
position by means of retaining pins (13),

Fig. 10 flaar brake caliper

o, Saslisg ring 8. Bolt
7. Paton 8. Rataining clip

3 Febiar duat cover 10 Deake pod

4 Fetaining 1ing 11, invar Baif

& Chaanal 12, Damping spring (st 1]
0 Outer batt 13, Pataining pin

T Bleeder nipple 14, Washer
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FUNCTION

HYDRAULIC

The lower cylinders of the front wheel brake units
and the right reor whael brake wnit are connected
through brake lines to the primary chamber of the
master cylinder. In the same way, the upper cyf
ders of the front whee! brake units and the left rens
whesl braka unit are connected to the master cy-
finder through the secondnry chamber. Fig. 511
shows the general arrangement of the connections
for a car with left-hand drive. Also instalied are
brake valves and a warning valve. For a car with
right-hand drive, the connections to the master cy-
linder are revarsed but are ctherwise the aame in
principle

Whesn the pressure in the master cylinder rises as
8 rosult of brake application, the pistens in the
brake calipers are displaced and press tho pads
with brake linings from both sides against tha rotat-
ng friction aurface of the brake disc, see Fig. 5-12
The pressure applied, and thue the broking effect,
vary In proportion to the foot effort applied to the
pedal, Whan the piston = displaced, the sealing
ring I8 tensioned laterally. It rermains in this state o
long ma the footbrake is applied.

Should leakage occur in one of thess circuits, full

protsureless

g B
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beaking effect i still oblained on both the front
wheels and one rear wheel if pedal pressure ia in-
croased. When there is o presure difference in
the brake circults (about 10 kp/em? =142 psi), the
piston of the warning valve is pressed over to one
gide whero the peoessure s less and the waming
lamp lights. The warning lamp remaina lighted until
the: leakage In the circutt concarnod has been
remedied and the warning switch returned to nor-
mal,

When the brake pedal la relessed, the hydroulic

Setondary chest pes

W ove 4 bzt
8 pe)

B i B L iy e

retooed pressum

Primary T, poves
B s o

e preanun

Fig. 502 Brakn apphication

pressure on the pislon ceases. Since with this
system thare is no residunl hydraulic overpressure
in the lines, the tension in the sealing rings is suf-
ficlent to move the pistons back to o certain extent,
see Fig: 5-11. This results in & clearance baing
formed between the brake linings and the brake
dige. With such an arrangement, the linings will
always be in the rest pesition at 8 certain distance
from the broke disc. irespective of the wear. For
thig reason, the beakes are self-adpsting.

= ] /= e
Primery circi), - Primary. Gincgn, Setondary

preveary, Above  ribeces aircen

M kpfem! e pramuurelens

(st i)

iy 513 Mrake application, lnskage in secondary clecil

5:9



REPAIR INSTRUCTIONS

REPLACING BRAKE PADS

The brake pads should be replaced when about

3 mm (1/87) of the fining thickness remains, On no

account may the linings be worn down to below

1.5 mm (1/16%).

1. Remove the hub caps and slacken the wheel
nuts alightly.

2. lack up the vehicle and prop up under the
roar axte and front jeck nttachments. Linscrew
the whee! nuts and Iift off the wheels.

%a, Concerna Girling: Remove the hoirpin-ahaped

Backing clips for the guide pins. Pull out one of

the lock pina while holding the damper springs

In place. Remave the springs and the other lock

pin,

Concerns ATE: Tap out the upper guide pin

with B drift with diamater 2.5 mm (9/84"), see

Fig. 5-14. Take out the tensioning spring. Tap

out the lower guide pin.

4, Pull out the pads with tool 2817, see Fig
5-15. If the used pads are to be re-fitted, mark
them to ensure they are restored ta their origi-
nal position,

5. Carefully clean out the cavity in which the pads
are located, Roplace any dust covers that are
domaged, If dirt has penetrated into the cylinder
due to @ damaged cover, recondition the brake
unit. Check the friction area of the brake disc

3b.

Fig. B8, Memoving braks pads

Ta provide room for the new brake pads, press
the pistons inta the cylinders. The pistons can
be pressed in evenly and without risk with tool
2809 pccording to Fig 5-18. If dene properly.
the pistons con be pressed in perhaps more
rapidly with another tool in the sama way but,
for example, if a screwdriver is used and
wrongly applied, the pad, rubbar seal and
piston may be damaged. Mote that when pross-
ing in the pistons, the flukd brake level in the
container Tises so that the brake fluld con
spurt out.

Concarns rear wheels brakes ATE: Check
to make sure the pistons are in the proper
position to avoid brake squeal. The piston
recess should incline 207 in relation to the
lower guide area on the caliper. Check the
position with template 2919, see Fig. 527, The
tolerance Is £27. that is, when the template
is placod against the one recess, the distance
to the other [meas. A) may be max. 1 mm
(0.0387).

If necessary, adjust the location of the piston
with tool 2818, To do this. move the tool into
position, see Fig, 5-28, press It against the
pigton and foree out the shoes by screwing in
the handie. Tumn the piston, refease the toal
and re-measure with the template.



Fig 500 Pushing in pissen

Concarns Girling: Fit the now pads. Place one
of the lock pina in position and fit the damper
springs and the other lock pin. Fix the pina
with new locking clips. Check that the pads
are mavable.

Concerns ATE: Fit the new pads. Place one of
the guide pins In positicn and tap It In with &
hemmer without help from o tool, see Fig. 5-18.
Mote: The guide pin must not be knocked in
with the drift which has a smaller diameter than
the pin since the tansioning sleeve can then
shear off the pin fangs. Fit @ new tension-
Ing spring for the pada. Fit the other guide pén
while pushing in the tensioning spring, Check
that the pads can move,

Fig 517, Fitting

g,

Fig. 55

Fitting quids pin, ATE

Afer replacing the necessary brake pads, de
press the brake pedal several times to chek
that the movement |5 normal. Generally the
system does not require bleeding after replac-
ing the brake pads,

Re-fit the whesls after cleaning the contact gur-
faces and brake disc of sand, dirt, ete. Tighten
the nuts sufficlently so that the wheels are
securely held. Lower the vehicle and tighten
finally the whee! nuts. Tighten each other nut
a little at & time until all ane finally tightened to
o torque of 100—140 Nm (T0—100 Ib ft). Fit
the hub caps

H.B. The functicn and kfetime of the linings will
benefit if longthy and hefty braking is avaided
in the beginning.

RECONDITIONING WHEEL BRAKE
UNITS

When warking with the hydroulic systom. chsarve
the instructions given under “Cleaning'” and ~Brake
Fluid”, Group 50.

Front brake calipers
REMOVING

Remave the hub caps and slocken the wheel
nuts slightly. Temporarily bleck the vent-hole in
the beake fluid container cover to reduce
leakage



o
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Cemnection o

ary
2. Cornaction
wecendary ciul
Lipper Breake hose
Lowar braka hess

Jack up tha front end and place blocks under the
front jack attachments. The control arms should
ba off-loaded so that the brake hoses can be
fitted in the correct poaition. Unscrew the wheal
nuts and lift off the wheels.

Remove the olip (5, Fig. 519). Disconnect the
connection [2) and the lower hose (4} from the
bracket. Place come kind of protoctive casing on

the brake lines to prevent unnecessary lnakage.
Disconnect the connection (&) for the upper
hosa from the brake.

Serew out the attaching balts (5 and 7, Fig. 5-20}
and remove the brake caliper

Fig. 530, Front whae! braks wnit fitsed

1. Fromt wheal Brake cahiger 8 Attaching BaH

& Consectian for aoper
wheal unit oylnger

2. httachisg boll

wheal it cyliesder

DISASSEMBLING

1. Remove the brake pads, see ops. 3a and 3b
under “Replacing brake pads”,

Remove the retaining rings and the rubber dust
covers. Place a wooden disc, see Fig. 53, be-
twaen the pistons and press them out towardn
thes dise with the help of an air line, see Fig. 5-21
The piatons can then be easily removed If &
piston foels stiff to remove so that more pres-
sure is required, connect up an airfine, see Fig
5-26. Laver off the rubber covers,

Remove the acaling rings with the help of some
Blunt tool. Be careful not to domage the edges
of tha grooves. Screw out the bieeder nipple
and brake lines.

ra

w

Fig £, Ramoving pistoss
1 Woaden diee

N.B. The brake caliper halves should not be sepa-
rated. The reagon for this is that subsequent og-
g would require test pressure equipmaent
and special fluid for the bolts.

smm

INSPECTING

Befors inspecting clean all the parts according 1o
the instructions given under “Cleaning”, Group 50
Maoke sure that the channels are clean

The sealing rings and rubber dust covers should be
replaced whenover reconditioning takes place.
any of the cylinders are scored or scratched, or
damaged in any way, the complate cylinder housing
should be replaced. Inspect the other paris and
raplace any thot are damaged ar worn

Check also the brake disc, see under “Brake Disc”




Fig. 5L From brake caliper assembled

ASSEMBLING

Coat the working surfoces of the pistons and cy-
Enders with brake fuid

2. Fitthe sealing rings in the cylinders.

3. Fit the pistons with the large dismeter end fac-
ing Inwards. Make sure that the pistons are
fitted in atraight and are not scratched,

4. Fit the rubber cover on the piston and housing.
Fit the lock rings, see Fig. 5-22.

5 Fit the brake pads, see ops. Sa and Bb under
"Replacing brake pada”,

6. Fit the bleeder nipples and also the brake lines

INSTALLING

Place the colipers in position. Check that the
contact surfaces of the retainor ore clean and
not damaged. Check the location of the brake
caliper In refation to the brake disc. Axial de-
vigtion ls checked by measuring with o feeler
gauge on both sides of the disc the distsnce
between dinc and caliper support nib. The dif-
ference |In measurement 8 max. 055 mm
(0.010"). The caliper should be parallel with the
disc. This Is checked by measuring the distance
to the upper and lower support nibs in the
caliper. The location of the brake coliper can
be ndjusted with shims, which are available in
thicknesses of 0.2 and 0.4 mm (0.0088nd0.0167).
Fit the attaching bolts after they have boen
coated with & couple of drops of Locktite, type
AV, Check that the brake disc con rotate easily
in the brake pads

ra

w

Fit the hoses and their connections s well as
the guide clip, sea Fig. 5-18. It is impartant that
the hoses are fitted correctly, that ks, without
boing tensioned and with the control arma
off-lopded. Remove the plug for the vent-hobe
in the brake fluid container cover.

Fit on the wheel after the contact surfaces have
been cleaned of dirt, etc., and then tighten the
t the wheel cannot be

nuts sufficiently ag th
displaced on the hub. Lower the vehicle and
tighten the wheel nuts. Tighten every other nut
a little o1 o time until all are finally tightened to
# torque of 100—140 Nm (T0—100 fb ft). Fit tha
hub cap

Blead the brake system. see Group 52

Rear brake calipers
REMOVING

£,

(7]

Remove the hub caps and slacken the wheel
nuts slightly, Tempararily plug the vent-hole in
the brake fluld container cap to reduce leakage
lack up the rear end and prop blocks under the
rear axbe, Scraw out the wheel nuts and take off
the wheel. Raleaze the parking brake.
Disconnect the brake line connection (2, Fig
5-Z3) and fit the protective cover. Scraw out the
attaching bolte {1 and 3). Lift off the brake
caliper, see Fig. 524

3 Attaching Balt

5:13




Fig. 534 Mamoving rear bisks calipss

DISASSEMBLING

1. Remove the brake pads, see ops. 3a and 3b
under *Replacing the brake pads”.

2. Remove the retsining ring and the rubber dust
covers. Place o wooden disc. see Fig. 5-3, be-
twoan the pistons and pross them out towards
the disc with the help of an airing, see Fig. 5-25
The pistons can then be gasily removed. Lever
off the rubber covers

3 If  piston feels stiff to remove, connect up an
air fine, see Fig. 5-26. If one of the pistons s
removad, the cylinder can be sealed by means
of & rubber washer and 2809 (see Fig. 5-26).

fig B35 Removing pisicn
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Fig 370 Removing pisten
Ameusber st cover

4. Remove the sealing rings with the help of &
blunt tool. Take care not to damage the edgoes
of the graoves. Scraw cut the bleedar nipple.

N.B. The brake caliper halves should not be separa-

ted, The reason for this it that subsequent as-

sambling would require test pressure dquipment
and special fluid for the bolts.

INSPECTING

Before inspecting clean all the parts according o
the instructions given under "Cleaning”, Group BO.
Make sure that the channels are claan.

Sealing rings ond rubber dust covers are raplaced
after each reconditioning. IF any of the cylinders
is scored, scratched, etc,, the entire cylinder hous-
ing must be replaced complete. Inspect the other
parts ond replace any that are damaged or worn
Check also the brake disc, soe under ~Brake Disc”

ASSEMBLING

1. Coat the working surfaces of the pistons and

eylinders with brake fluid

Fit new seais in the cylinders.

3a. Concarna Girling: Fit one of the pistons into
the caliper. Make sure that the piston in fitted
in straight and is not scratched

()




Fig. 537, Checking lscatisn

3b. Concerns ATE: Check to make sure the pistons

ara in thee proger posithon to avold brake squeal.
The piston recess should incline 207 in relation
to the lower guide area on the caliper. Check
the location with template 2819, see Fig. 5-27.
The tolerance is =2° that is, when the temp-
late |s placed ageinst the one recess, the
distance to the other (meas. A) may be max.
1 mm (00397,

IF necessary, adjust the location of the piston
with teol 2818, To do this; move the tool into
position see Fig. 5-28, press it sgainst the
pigtan and force out the shoes by screwing in
the handie. Turn the pigton, releass the tool
and re-measure with the template.

Fit and test the other piston in the same way a8
above. Pince the new rubber dust covers on the
pigton and housing. Fit the new retaining rings.
Fit the brake pads, see ops Ba and Bb under
“Replacing brake pads™.

Serew in the bleeder nipple.

Fig. 538 Adjusting facstion

Wig. 829, Rear brake eolipsr apsambled

INSTALLING

1

]

©w

4,

Place the caliper in position. Check that the con-
tact surfaces of the retainer are clean end not
dameged. Check the location of the brake callper
in relation to the brake disc when the drive shaft
in at the outer position within the clearance
limits. Axinl deviation i checked by measuring
with a leeler gauge on both sides of the disc the
distanco between disc and caliper support nib
The difference In messurement is 025 mm
{0.010"), The caliger should be paraliel with the
disc. This is checked by measuring the distanca
o the upper and lower support nibs on the
caliper. The brake caliper location can be
adjusted with shims, which are available in
thicknesses between 06 and 1.8 mm (0024
and 0.0727). Coat the attaching bolts with &
couple of drops of Locktite, type AV, and then
fit them

Connect the brake line, soe Fig. 5-23.

Remove the plug for the vent-hole in the brake
Huid contalnar cover.

Clean the wheel contact surfaces and amse be-
fore fitting on the wheel, Tighten the whoel nuts
s0 much that the wheeel cannot be moved. Lowear
the wehicle and tighten the wheo! nuts finally.
Tighten each other nut a little at a tima until all
are finally tightened to a torque of 100—140 Nm
{70—100 ib ft). Fit the hub cap.

Bleed the fitted brake caliper, see Group 52.

5:15



BRAKE DISC

The brake disc should be examined with regard to
the friction surface, run-out and thickness

Small marks on the friction surface or linings are of
mingr importance, but rodial scratches reduce the
braking effect and increase wear on the linigs. The
run-out must not exceed 0.1 mm (0004%) for the
front wheel brakes and 0.15 (0006") for the rear
wheal brakes at the outer edge of the disc and is
measured, for example. according te Fig. 5-30
Check first that the wheel bearings are correctly
adjusted and that the disc fits securely on the hub
The thicknass is measured with, for example, &
micramater. It should not vary more than 0:.03 mm
{0.0012%) when the disc ks rotated one turn, 8'nce
this can cause a vibrating brake pedal

If & fault in during the ab

inspection, tho brake disc should be replaced.
Whan doing this, the broke caliper should first be
removed. Then unscrew the lock bolts and lift off
the brake disc, sae Figs. 5-31 and 5-85. Tap on the
inside of the disc with several light blows from a
plastic hammer or simifar tool.

If for some reason a new brake disc is not available,
the old one can be reconditionad by fine-polishing
or fing-turning. Accurate disc aligning is rogquired
and the maching should be egual on both sides

Fig. 530 Checking. ren-out

31 Removing brake dise

After the machining, the disc thickness may not be
1.2 mm (0.487) lmas than the original thickness, see
“Specifications”. The surface finish should be max
3 u moasured on an arbitrary diameter and max
5 u measured radially. After the reconditioning, the
disc throw may not exceed 0.1 mm (0.004") and its
thickness may not vary more than 003 mm
(0.0012).



GROUP 52

HYDRAULIC FOOTBRAKE SYSTEM
DESCRIPTION

MASTER CYLINDER t

The master cylinder is of the tandem type and its
congtruction is shown in Fig, 532, lts function is
the following:

Fig, 533 Mavier cylinder
1, Cytiader 7, Equaliing bale
2. Pt wpring; for secondery & Ovwifiom baie

piatan # Primavy praten
3 Becendary pision 10, Thriat wanbar
4. Puten seai It Circlip
5. Stop screw
.

Patum apring for primary
piaean

! : e
Secandary cHow - Primary ¢
| (wierony [ (et
Becondary ohoun Promary ciecull,
' high prewmne ' high preasure

Fig. 53, Hermal brake applicstisn

When the system is at rest (Fig. 5-33), the pistons
are kept pressed back by the force of the springs.
Whan the pistons are in this position, the conneg-
tions between the fluid brake container and wheel
brake units are open. At the moment braking takes
place, the primory. piston (to the right) is prossed
in by the piston rod. This cioses the connection to
the container and the pressure in front of the platon
rises. This pressure influences the secondary piston
5o that it is also moved to the left. The same ovar-
prassure arises in front of both pistona (Fig. 5-34),
the brake fiuid s forced out Into the respective
brake line and the wheel brakes are applied,
providing. the system is functioning properly.

If & leakage hos occurred in the secondary circull,
no hydraulic counterpressure bullds up in front of
the secondary piston. Instead, this piston is moved
inwards when the brakes are applied until it is
stopped by the end of the cylinder (Fig. 5-35)

Fig. 535 frshy applicstion with lashoge in vecosdary cireut
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Fig. 530 Brake application with bakage bn prisry ehrcut

The hydmulic pressure between the pistons can
then rise and apply the brakes in the primary
circult, If leakage occurs in the peimary circult, the
primary piston ks moved and the brakes are applied
until the primary piston makes contact with the se-
condary piston. Both pistons are then pressed in-
wards, the pressure in front of the secondary
plunger rises and the brokes in the secondary
circuit are applied (Fig. 5-36).

WARNING VALVE

The footbrake system is fitted with a warming valve,
the construction of which is shown in Fig: 5-37. Its
function is to wam the driver when the pressure
differance batween the two brake clrouits exceeds
about 10 kpfem? (142 psi). The valve operates as
fadlown:

1413121110987
b

Fig BT, Waming valve
7. nd prece

3 & Sealing washer
3 Swiseh bousing . Speing

4 Guide gon . Cannsctien, oo whesl
5. Gonmection, rer. whes| raken
Erakes 11, Thiust washer
B. Connection, master 12 During
o 12 Piston
W Heuring

Fig. B35 Mormal pesitien

If there i no fault in the circuits and the brakes ore
npplied, the hydraulic pressure on tha pistons s
largely the same on both sides (Fig. 5- -38). But
should, for example, the pressure & the secondary
clrouit be somewhat higher than in the primory cir-
cult. this will try to displace the pistons to the right
In the figure. This lifts the thrust washer (1) and
the pressure of the spring (8) counteracts the dis-
placement.

It Is only when the presaure in the secondary circuit
lirst exceeds that in the primary circuit by about
10 kpfem® (142 psi) that tha pistons ore pushed
B0 far to the right that the guide pin (4) can be
pressed downwards, When this happens. the switch
washer (2) reaches the housing (3) and current is
eut in (Fig. 538). If the circuits are mado pros-
sureless, the guide pin is prevented from returaing
to its narmal position. This can happen by screwing
ot the warning switch (3)

Fig $3. Warniag positien



BRAKE VALVE

A brake valve is connected to each of the rear
whaeal brake lines, see Fig. 56 When the Ingoing
brake pressure excesds 34 kp/om? =484 psi (145,
50 kpfem®=T711 pai} a reduction takes place In
the valve. The more powerful the pedal prossure,
the greater the reduction and thereby the larger the
difference betwean the hydraulic pressure in the
frent wheel and rear wheel cylinders. This results
in 0 sutable distribution of braking force between
both pairs of wheels. The construction of the brake
valve is shown in Fig, 5—40 and its function is the
Tollowing:

When the footbrakes are applied, the pressure from
the master cylinder is transmitted via the connec-
tien (4, Fig. 5-40). The pressure then proceeds
through the eylinder (5), the counterbore, past the
valves (8) and (2] te cylinder {11) and then on
through connection (10} to the rear wheel cylin-
dara, see Fig. 541, The hydraulic pressure per unit
surface is equal on the different parts of the piston
(8). but since it pressure surface (s larger in
eylinder (11} than in cylinder (B), the force develop-
od will move the piston to the right of the figure.
Howaver, this is countaracted by the pressure from
the spring (6).

When the hydraulic pressure approaches 34 kp/om?
=484 psi (145, 50 kpfem?=T11 psi) the spring
préssure s overcome and the piston (9) s moved
to the right. By means of pressure from the smaller
spring (3), the valve (2) shuts off the connection
between the two cylinders and forms two separate
systems. one for the front wheols and one for a
rear wheel.

With continued Increase in pressure in the master

1 "\s \ \ e

Fig. 540, Drake vah, etnstruition

3, Vabve seat . Fiwon weal
2, Vabe 8. Equaliaing vl
3. Vabve wpring . Pt
4. Conmection o master 3. Contection 1o resr whes!
eylindar brakn. cylinders
5. Cylinder 11 Cybinder
o

o
W

Pronsre balew 3 hpfemt (84 pas)
(188 50 ipm 11 g}

Fig. 341, Beake spplication

cylinder and front wheal cyfinders, the hydraulic
pressure in eylinder (5) moves the piaton to the left
#0 that the valvwe rod comes up against its stop and
opens the valve, this cousing the prossure in cylin-
der (11) to incresse, Dus to the larger pressure
surface in this cylinder, the plunger is moved to
the right again and the valve closes. In this way, the
piston assumes o position of balance and the culge-
ing prezsure from the brake valve will be lower than
the incoming pressure, see Fig. 5-42. The difference
in these pressures ks determined by the different
areas and apring tension.

When the brake pedal is released, the pressure in
the cylinder (4) folls. The piston (8) s moved to
the right by the spring (6). When the pressure on
the right-hand side of the valve (13) falls so much
that the hydraulic pressure on the left-hand side
enables the valves to be actuated, the connection
betwaen both the cylinders is opened again, As the
pressure falls, the spring (6) pressoes the laft piston
bick to its original position where the valve is hald
in the open position by mechanical means, see
Fig, 541, The equalizing valve (8) is fitted with
contrel channels which ensure an even fow of
pressure through the valve.

Presors sbave M kpjomt
]
(848,50 hpfemaTi pal)

E fegucad prevsure

Fig 42 Reducisg action



REPAIR INSTRUCTIONS

MASTER CYLINDER

With regard to repair work on the hydraulic systam,
the instructions given under "Cleaning” and "Brake
Fluld”, Group 50, should be cbearved. When tho
master cylinder is removed, the brake padal should
not be depressed becouse the resulting abnormal
position for the parts of the servo cylinder can
cause damage.

REMOVING

1. Pince & cover over the mudguard and rags under
the maoater cylinder in order to avoid possible
damage to the paintwork should the brake fuid
aptll over.

2. Remove the lines from the manter cylinder and
fit plastic plugs.

3. Remowe the two attaching nuts for the master
eylinder and lift the cyiinder forwards. Empty
out the broke fluid

DISASSEMBLING

1. Fix the flange of the master cylinder firmly m &
wise.

2. Piace both hands under the container and pull it
up from the rubber seals, see Fig. 5-43. Remaove
the filler cap and strainer from the container and
algo the rubber seals from the cylinder see Fig.
S-a4,

3 Unscrew the stop screw, Remove the circlip
from the primary piston with the halp of circlip
phers, Remove the piatens. IF it is not possible
to shake out the secondary piston, It can be
removed by blowing air in the hole for the brake
switeh

Fig. 841, Remeving comtsiner

Fig. S84 Cortaines paris

V. Filler cap 4. Costusrar
2 Swwnar 5, Mubber seal
3 Fubbar sasl

4, Remove the seals from the secondary piston.
Be careful not to damage the surfaces of the
plunger.

INSPECTING

Before inapecting, all the parts should be cleaned
according to the nstructions given undar “Clean-
ing"”, Group B0,

Fig. §45, Memaving siop serem



Fig B4L. Secondary pisten

1, Bpring 5 Washee
2. Spring slate B, Piaken
3. Duckan g 7. Piston

4 Fston sesl 8. Pisten

Exgmine the inside of the cylinder carefully. If
scored or scratched, the cyfinder should be re-
placed. Aust and similar damage can os o rule
be eliminated by honing the cylinder. The proce
dure for this varies with different makes of tools
w0 that no general description can be given. Fol-
low, therefore, the instructions of the monufac-
turer. Clean the cylinder carofully after honing and
chack that the holes are clear

If wear on the cylinder or secondary piston is aus-
pected, the diameter should be measured with a
micrometer or indicator. The cylinder diameter may
nat excesd 22.40 mm (0.8817), while the diameter of
the piston may not be less than 2205 mm (0.8707)
With each reconditioning, the piston parts in the
repair kit replace the usad enes. Also replaced is
the stop scraw, its washer and lock ring. The rubber
seals and washers for the container should lso be
changed

Fig. 541,
& P

Fitling piston weat
7. Piaton wesl

Pintan saal

ASSEMBLING

]

Fit the parts on the sscondary piston, see Figs.
5-46 and 5-47. Make sure that the piston seals
are tumed correctly.

Whan fitting seals 7 and 8, use tool 5004, Apply
brake fiuid to the sleeve and seal and press the
soal onto the sieeve. Then place the tool on the
piston, see Fig, 5-47, and push on the seal.
With the tool adjusting screw, adjust to a
guitable position when fitting inner and outer
seals.

Coat the cyfinder with brake fluld and dip the
piston and seals in broke fluid bafore fitting.
Slide the spring onto the secondary piston and
fi the piston.

Ba careful when inserting the seals in the cylin-
der.

Assemble the new primary piston according
to Fig. 548 and fit It as shown In Fig. 5-49. Press
in the plston and fit washer (10, Fig. 532 and
clrclip {113,

Fig 540 Fiming primary plvton



Fig. 550, Chacking sguslizieg hols
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4. Check that the hole for the stop scraw is clear
and fit screw (5) and sealing washer. The
tightening torgue should be 10—12 Nm (7T—8
s ).

5. Check the movement of the pistons and make
sure that the threugh-fliow holes are cleor, The
equalizing hola is checked by nserting a soft
copper wire with diameter 0.5 mm (25 swg)
through the hole, see Fig. 5-50. If the equalizing
hole i not clear, then the master cylinder Is
generally wrongly assembled.

& Fit rubber soals (3 and 5, Fig. 5-44). Check that
the vant-hole (2. Fig. 5-60) in the cap is clear
and fit the straingr (2) and filler cap in position.
Fit the container, compase Fig. 5-43.

INSTALLING

1. For the correct function of the master cylinder,
the outgeing thrust rod of the servo cylinder
must not prevent the primary piston from returm-
Ing o its resting position. Thus, when fitted and
in the resting pesition, the thrust rod and pri-
mary piston should have a clearance {dimension
C. Fig. 5-51) between them.

Fig. 381, Adusting theust rod
= Carance 0.1—10 mem [D0M4—004°)
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Fig S52. Measaring thrust 1od

Before fitting the master cylinder, check the
clearance first by, for example, measuring with
slide calipers the distance between the face of
the attaching flange and the center of the pri-
mary piston, dimension A, Fig. 551, Then
measure how much the thrust red (the adjuster
scrow) projects outside the fived surface of the
serve cylinder, dimansion B. For this measure-
ment, the thrust rod should be pressed in fully
and a partial vacuum should exist in the cylindar
50 that the engine, if necessary, can be started.
Dimenaion A reduced by dimension B will result
thareby in the clearance C, and should be 01—
1.0 mm (0.004—0,04"), When adjusting. lock the
scraw with a couple of drops of Locktite, type B,
Fit the master cylinder In position and then the
washers and sttoching nuts. Tightening torque
24 Nm (17 Ib f2)
3, Connect the pipes, see Fig. 5-53.
4 Bleed the entire broke system

s

WARNING VALVE

Mormalizing pistons

Disconnect the clectrical cable and scrow out
the wamning switch (Fig. 5-54) so that the plstons
return 1o normal position.

Repair and blead the faulty hydraulic circult.
Sorew in the warning switch to & torgue of 14—
20 Nm (10—15 Ib ft). Connect the electrical
cable

W



R Ta right brann vibie

(master cylingen) 0. Masosr cylinder
-
Warning wwitch

HREPLACING WARNING VALVE

Disconnect all connections. Remove the ataching
nut and then the velve. Fit in reverse order fo
ramoval,

Fig. 553 shows the diferent con
the brake system

tions. Bleed

Fig 350 Remaviog waming ewite

BRAKE VALVES

CHECKING

For checking the brake valve with testing device
2741, see page 5:4, Pos 9. The valve cannct be
repairad |f faulty and must be replaced

REPLACING

1

s

Unscrew and plug the connection (8, Fig. 5-55)
of the brake pipe. Loosen the brake hose (5) o
maximum 1/4 turn 8t the valve. Remove the
ottaching screw (4) and unscrow the valve from
the brake hose, see Fig. 5-56.

Serew the new brake valve onto the brake hose,
with new sesl, compare Fig. 5-56. Place the valve
in pogition ond check that thera is no. tenson
in the hose. Fit the attaching acrew and connect
up the broke pipe. Tighten up the connection.
Bleed the brake system

Fig, 550, Removing braks vahve
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BRAKE LINES

CLEANING

The brake lines can be cleaned by fushing them
with brake fluld or apirit and then by blowing them
clean with molsture-free, filtered, compresaed alr.
The purpose of this ia to remove all brake fluld and
dirt particles and should be carried out in connac-
tion with the compiete reconditioning of the hy-
draulic system and a new fitting,

When complete reconditioning is being carried out,
the brake service unit (see Group 50) can suitably
be connected to the master cylinder and then the
system emptiad through the bleeder nipple. The
system should therafore be flushed with spirit, after
which It should be blown clean with compressed
air. When such a reconditioning has been carried
aut, the components of the hydraulic system should
be takien out and checked to ensure that any dirt
and flsshing Huld have been offectively removed.
M.B. With regard to requiremants concemning the
cleaning agent, ses the general instructions in
Group 50. Do not top up with brake fluid which has
been drained from the system,

REPLACING BRAKE LINES

il leakage occurs or If the brake lines have baan
exposed 1o such oxternal damage thot leakage or
blockage can result, the damaged lines should be
replaced according to the instructions ghven babow.
If the replacement concerns the front brake hoses.

5:24

it should be carried out with no load on the front

wheels.

1. To prevent unnecessary spilling of brake flukd,
the exating filter cap on the master cylinder
container should be temporanly replaced with
ane without a vent- hole,

. Clean round the connections and remove the

damaged brake line

Take a complately new brake line, blow it clean

internally with moisture-fres, filtered, compress-

&d air and fit it. Make sure that the brake line

lies in such a position that It does not chafe

ageinat anything during driving. Porticularly im-

portant points are where the pipes pass the

stearing rod, where they must not come nearer
than 10 mm (3/87). If the pipe is not bent cor-
ractly, it should be adjusted manually before
being fitted. Banding o pipe which Is already
connected often results in deformation at the
connections, The front brake hoses may only

b fitted according to Fig, 5-19 and always with

the linkage arms unlosded. Do not forget the

clipa.

Bleed the brake system according to the in-

structions given below. Then fit the filler cap

with the vant-hole on the container

(]

=

=

BLEEDING HYDRAULIC SYSTEM

A sign that there is air in the system is that the
broke pedsl can be depressed without any appre-
ciable resistance, or it feels spongy.

As soon as any part of the system has boon re-
moved, bleeding must be carried cut. Alr can alse
enter the system if there i too small o quantity of
brake fluld in the container, If only one rear brake
caliper has been removed and litthe brake fluid run
out, It s genevally. only necessary to bleed the
broke caliper. Otherwizse, blsod the entire systom.
When bleeding or other similar work s belng car-
ried out, no brake fluld must be permitted to come
ino contact with the friction surfaces or linings.
Avoid spiiling any fluld on the paintwork as this can
damage it

Should the car be placed on props during the
bleeding, the rear end ought to be raised higher
than the front end.



BLEEDING WITH BLEEDER UNIT

is full return on ¢t

1. Check to make sure th

her mats nor suchiike
51/27) from
b red during tha bleading, Dopress the
brake pedal several times to even out any
underpressure in the serva cylinder and In
way disconnect it

Fig. 558, Comenting biesdsr wnin

When filling with oil the following should ba cbaery- 2. Clean round the cop on the brake fluid con-
ed: The brake fluid must fulfil the requiremants ac- tainer, o round the contact on the warning
cording to SAE | 1703, Brake fluld with the de- vahve. Remove the waming switch, see Fig, 5-54.
signation DOT 3 or DOT 4 can also be used. Brake Fill if necesgary with brake fluid to the “Max™
fiuid which has been bled from the system must mark on the container
under no circumstances be returned to the bleader 3. Fit on the container a cap speciaily used when
unit or the brake fluid container. Bleeding of the bleeding, see Fig. 5-58. This cap can be obtained
entire brake system is as follows fram AB Volvo Service Departmant, Connect the
bleeder unit according to the instructions ol
manufacturer. The working pressure is 2 kp/om’
{28.4 psi). The type of bleeder unit which may
be used is shown in Fig. 5-5.
4, Bleeding should take place in the order shown

2 3 n Fig. 5-50
When bieeding, romave the protective cap and
fit the bleeder tocl 2871, see Figs. 5-61 and 5-62

Fig. 550, Dlssding saquence
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Fig. 542, Bleading frost whes! hraba usit

Allgw the other end of the hose 1o hang down
inta a collecting vessel, Open the blesder nipple
maximum 12 8 turn. Close the nipple whon
brake fiuid free from air bubbles flows out.
Make sure that there is no leakage batweon the
nipple and tool, ag this could give rise to mis-
leading results. Re-fit the protective caps on the
nipples.

Generolly it is only necessary to bleed each
circult once. If the brake pedal can still be
depressed without any resistance worth man.
tioning o If it feels spongy, repeat the bleeding
After blaeding has beean completed, disconnoct
the bieeder unit. This will make the unit hose
prosaureless and the cap can be screwed off.
Blow clean the vent-hole in the standard cap
and re-lit this on the container,

Fit the warning switch and tighten it to a torque
of 14—20 Nm (10—15 Ib ). Connect the slec-
tric cable. Check to make sure that the warning
lamp lights when the parking brake is on

o
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MECHANICAL BLEEDING

1. Check to make sure there is full retum on the
brake pedal and that neither carpets nos suchlike
prevent full travel (about 1405 1/2") from be-
ing utitized during the biceding. Depress the
brake pednl several times in order to even oul
any undarpressare in the power cylinder and In
this way disconnect it

Clean round the cap on the brake fluld containar
as well a8 round the switch on the warning
walva. Remova the warning switch, see Fig. 5-54
If necessary, fill the container with brake fluid
up to the “Max." mark. Blow the vent-hole of
the cap clean

b
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3 Required for the bleeding is a plastic hose which
can be pressed onto and sealed round the
bleeder nipple. The lower and of the hose should
ba axtendoed by means of a gless or plastic tuba
Algo reguired |5 o gless boitle filed with so
much brake fluid that the opening of the pipe
can ba kept under the surface In order to pro-
vant air being sucked in. To turn the nipple use
& 5/167 ring spanner, New brake fluld must be
availnble so that the container can be graduslly
filled, The leve! must not go below. the "M
mark gince this would allow akr to penetrate info
the syatem via the containes.

4. Bleeding should be carriod out in the order
shewn in Fig: 5-59 and as follows:
Remava the masking cap and fit the ring span-
ner and plastic hose on the bleeder nipple. Al
low the opening of the pipe to hang down below
the #urface of the fluid in the glass bottle, see
Fig, 5-62. Opan the bleeder nipple at the most
1/2 o turn. Slowly press the brake pedal down
to the bottom. When the pedal reaches the
bottom, pause o little and then quickly relesse
the pedal. Repeat this procedure until brake
fiuid frae from air bubbles fiows out. Then press
the pedal to the bottom and close the bleeder
nipple. Re-fit the masking caps on the nipples.

Ganerally It is only necessary to bieed each

circult once. IF the brake pedal can atill be

depressed without any resistence worth men-
tioning or if it feels spongy, repoat the bleeding

Fil the brake Huld container with brake fluid up

to the “Max” mark

Fit the warning switch and tighten it to o torqua

of 14—20 Nm (10—15 Ib ft}. Connect the alec-

tric coble. Check that the warning lamp lights
anty when the parking brake i applied.

7]
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BRAKE PEDAL

ADIUSTING PEDAL POSITION

The brake pedal should travel about 140 mm=
5 12" (dimension A, Fig. 5—63) before the pistons
in the master cylinder are pressed o the boltom
without the assistance of hydroulic pressure

Tha travel can be measured only by bleeding both
circuits simultanecusty, At the bottom position the
podel should be about 10 mm (3/87) from the floor
{dimanaion B).

When the brake pedal (s released, it should take
up the same position as the clutch pedal provided,
of course. that the clutch podal is correctly adjust-
ed. When the master cylinder is removed, do not



Fig, 583, Pedal travel
A= appme. 14 me (457
Bmappros 10 mm (37

depress the brake podal, otherwise the subseguent
abnormal position of the parts of the power brake
cyfinder can cause damage.

The position of the pedal is adjusted by loosening
the locknut (8, Fig. 5—65) snd removing the split
pin bolt [10) and then turning the fork (3). Do not
forgat after adjusting to tighten the locknit and fit
the split pin,

ADJUSTING BRAKE SWITCH

On adjusting the switch, meassure the diztance
between the brake pedal released and the threaded
brass hub on the switch (dimension A, Fig. 5-64)
This distance should be 4£2 mm (0.16+0.08%). If
this is not the cose, slacken the attaching scrows
for the bracket ond move the bracket until the
correct distance Is obtained. Securs the attaching
screws

Fig. S86. Adjustment messersment, beake maring light swich

Fig. 585 Pedal sispession componsnts

1. Baming siesve 7. Theut rad
2 Soraw ® Lockms

3. biylon bosh 2

4 N 18, Salit pin bott
5 Brachmt 1. Brake gmdal
8. Poturn woring

REPLACING PEDAL OR BUSHES

n
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. Remove the split pin bolt (10, Fig. 5-65). Lover

off the return spring (B). Unscrew the nut (4)
and pull out the screw (2), Lift the pedal (11)
forwards.

Press out the bearing sleeva (1) and the bushes
3.

Clean the parts, If the bearing sleeve is worn,
replage it

. Presa the new bushes (3) in peaition in the pedal

and lubricate them with a thin layer of boll bear-
ing grease. Fit the bearing sleeve (1) and the
return spring (6],

Placa the pedal in position end fit the screw (2)
and the nut (4). Fit on the return apsing. Fit the
split pin bolt (10) and the split pin



GROUP 54

POWER BRAKE SYSTEM
DESCRIPTION

POWER CYLINDER

This is a mechanical power device located betwoon
the brake pedal and master cyfinder. see Fig. 5—6
Loss pedal pressure is required when braking due
to the power cylinder, which 8 assisted by vacuum
from the engine induction manifold, The construc-
tion as well as the designation and location of the
parts are shown in Fig, 5-86. The power cylinder
functions as follows:

Whan the system is at rest. the parts of the serva
cylinder are in the position shown in Fig. 5-87. The
wvalve spring holds the valve plate pressed against
tha inner seat of the housing and closes the air inlet.
Since the outer seat of the housing Is at @ level
lower than the inner one, the overflow channel is
openad. An equivalent vacuum exists on both sides

5:28
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Fig. 549, Fest position

of the diaphragm which, together with the piston
plates, is held pressed against the rear end stop far
the return spring,

When the brake pedal s depressed, the ingoing
thrust rod is pushed forwards (to the left). The cen-
tral parts of the power cyfinder sccompany disca
which take up or oblique position dug to the thrust
washer preasing on the outer section of the discs.
The discs prass the valve plate agoinst the outer,
lowar seat of the vaive housing and this shuts off
the overflow channel and thereby the connection
betwoen the front and rear sides of the diphragm.
With continued movement forwards of the valve
housing, the piaton discs are positioned ol 8 more
oblique angle and, by means of the lever, they lift
the valve plate center from the inner shaft of the
valva housing. This opens the connection batween
the air inlet and the overfiow channel. Outside air
can then fiew in behind the diaphragm, When &
portial vacuum exists on the front side, the din-
phragh is pushad forwards, The consequent mave-
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Fig 588, Tull brake applicasion

ment is transmitted via the thrust washer to the
cutgoing thrust rod. This boosts the force applied
to the master cylinder. At the pedal pressure which
gives maximum power effect, the parts of the power
cylinder take up the position shown in fig. 5-70.
The boost is then about 1:3.

If the podal pressure is less than that mentioned
abave, the same procedure takes place in the be-
ginning, When air flows to the rear side of the
diaphragm and reinforces the outgoing brake pres-
sure, it afso strives to straighten out the obliquoky-
positioned piston discs. Since the turning point of
the discs is now their contact with the thrust
washer, the straightening up of the disc by pedal
prossure |s counteracted via the valve housing.
Whan a powar pressure cormesponding to the pedal
pressure has been obtained, the discs have tumed
so that the valve plate is against the inner seat of
the valve housing, see Fig. 5-68. The air supply is
shut off. the pressure behind the diaphragm re-
malns constant and i unable to overcome the
hydraulie counterpressure in the master cylinder.
The moving parts of the power cylinder remain,
therafore, In this position and constant braking is
obtained as long as the same pressure is main-
tained on the pedal.

I the pressure on the pedal is increased, the pres-
sure of the valve housing on the pisten discs will
alson increase and thus cause the discs to take up
o mere obligue position, This opans the air inlet,
mare air can flow in and greater braking is obtainod
untif the new equillbrium position has been reached.
If tha pressure on the pedal is reduced, the pres-
sure behind the diaphragm can straighten oot the
pigton discs and the valve plate lifts from the outer
position of the valve housing. This links up both
sides of the diaphragm with each other vin the
overflow channel. The pressure strives 1o reach an
equilibrium, at which paint the force on the rear
side of the disphragm reduces and thereby also the
brake application. The spring pressure on the thrust
washer pushes back the piston discs so that thalr
obligue position bacomes groater. When the new
point of equilibrium has been reached, the valve
pedal is fully releasod, oll the parts of the power
eylinder return to rest pogition and the brokes stop
Functioning, Should any fault occur with the vacuum
supply, brake applicotion can stifl take place due
to the fact that the power cylinder functions as an
extended thrust rod. As no power effect is then
obtained, grester pressure on the pedal is, of
course. required.

5:20



CHECK VALVE

The check vatve s placed where the line from the
engine (ntake manifold is connected to the power
brake cylinder. Its purpose is to prevent air from
flawing back to the power brake cylinder. The valve
only opens when there |s a larger dogres of
vasuum at connection 1 than at connection 4

Tig. 370 Chack valve
ke 31 Vahw
4 Gomnaction for pawer
Cylinger

1 Ganssction for &
mandsid

REPAIR INSTRUCTIONS

REPLACING CHECK VALVE

Hemove the vacuum hose from the check vaive
Bend out the valve with tho help of two screw-
drivars. Then remove tha geakat

Fit o new gasket and check that its flange fis
progerly into position in the cylinder, see Fig 571
Coat the inside of the gasket with the special
grossa in the repair set and carefully press in the
check volve. Make aure thot the gasket remains
in the proper pesition, Connect the vacuum hose
50 that its highest point ks at the attachment to tho
check valva

REPLACING FRONT SEALING RING
Remove the master oylinder. Carefully bend out the
old sealing ring without damaging the thrust rod
Wipe the outgoing thrust rod and recess wall clean
and lubricate them and the new sealing ring with
grease, number 640 49008

Fit the new sealing ring with sealing flanga facing
outwnrds, see Fig 572 Press the ring o the
bottom. Re-fit the master cylinder,

Fig. 571, Fitting ehack vabve

Fig. 572 Fifting sasling sing



Fig. 571 Pomar cytisder finied

REPLACING POWER CYLINDER

REMOVING

1. Famove the master cylindar.

2. Loocsen the fork from the brake pedal by remev-
Ing ks split pin bolt

3 Lever the vacuum hose from the check valve
Remove the igniticn coil and hese from the
power cylindar

4 Remave the attaching bolts for the brackets and
ift out the power aylinder.

5. Undo tho locknut (2, Fig. 5-74) and screw off the
fork (t). Remove the rubber cover (4) and
bracket (5), Unscrew the thrust rod (3) from the
rear thrust rod of the power cylinder.

INSTALLING

1. Apply o couphe of drops of Loctite type B to the
power eylinder thrust rog and then seraw in the
thrust red (3. Fig. 5-74) o a4 posaible on the
powar cylindar thrust rod

2. Fit the brackets on the power cylinder, The

@

B1

taching nuts should not be tightened | o
the power cylinder has been fitted in the vehicle.
Fit the rubber cover (4) in position, Serew on the
tocknut (2) and fork (1). The distance batween
the hale center of the fork and the end (meas
A) of the thrust rod should be about 45 mm
1873

Place the power eylinder, upper attaching bolts
for brackat and attaching boit sfor support brac-
kat in position in the vehicle. Then fit the lower
attaching bolts for bracket and tighten all bolts
and nuts on the brackets

n coll and hose and

@

Fit the clamp for the ig:
connect the vacuum hose to the chock valve.
Make sure that the h paint of the vatuum
hose it
& Connoct the fork to the brake pedal and lock it

he connection.

with the split pin. Chack and If nacessary adjs
the pedal position
7. Check tho thri rod clearance and fit the

master cylindes. Blead the entire brake systom.

2220 1w 7

Fig. ST5 Filer parn

WORK ON REMOVED POWER
CYLINDER

CHANGING AIR CLEANER

Lever off the rubber cover and pull out the old
filter. Fit the new filter on the thrust rod. see Fig
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5-75. Mova tho filter into position in the sleeve. Fit
an the rubber cover. Make sure that it s properly
fisted in pasition at bath ends.

CHANGING REAR SEALING RING

Laver off the rubber cover, Band cut the lock wash-
ar (16, Fig. 5-76). Pross in the valve housing and
make sure that the sealing ring and guide accomp-
nigs the vabe out when it eprings back. Check to
make sure that the valve housing ks not scored
Lubricate the new sealing ring, valve housing and
aealing arsas of the new rubber cover with grease,
Aumber B4%9 40008,

Fit & new guide {14), sealing ring (15} and lock
washar (16), see Fig. 5-76. The sealing lip and the
guide bevel should face outwards. Carefully press
the lock washer ring on until it just bottoms agaknst
the sealing ring all round. Fit on the rubber cover
and make sure that it is properly fitted at both ends,

Fig. M. Sealieg parin

14, Cukde
15, Saaling risg
1. Lock washer

1T, Robber cover
T Vahis housing



GROUP 55

PARKING BRAKE
DESCRIPTION

The conatruction of the parking brake s shown in
Fig. 577, The parking brake laver (28) is mounted
on the floor on the outside of the driving seat. The

of the lever is via the shaft

(#), levor and pull rod (5) to the block (8). From
hare the movement is transmitted through cable
{7) to the rear wheel brake units. At eoch wheof,
the movements of the cable influsnce the laver (16),
which is carmied in a movable rod (17) on the brake
shoes, The lower ends of the brakes shoes are held

pressed against the snchor bolt (18) by the lower
spring. The upper ends are |oined through the
adjusting device (15) to which they are held press-
wod by the apring (14), which also locks the small
serrated wheel of the adjusting screw. Due to this
type of suspension, the brake shoos are self-conter-
ing ond both the shoes are partly self-applying
(Duc-Servo), The brake drum is fitted on the drive
ehaft and so designed that it slgo serves as‘a brake
disz for the footbrake.

Warning vahe wmitch
Push 1ed
Parkiag brak lavar

EBHYRNEURNEEES

g
Push bution
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When the parking brake is applied, the lever and
rod prass the shoes sgainst the brake drum, When
the wheels or drive shalt attempt to turn the drum,
the shoes sccompany the rotation because of U
friction batween lining drum. Dua to the “fiot
Ing” suspension of the shoss, the primary shoe is
thus pressed upwards and the secondory shoe
downwards until the latter's lower end moves to-
wards the anchor bolt, see Fig. 5-78. Due to the
fact that the turning center of the secondary hoe
lies in the anchor bolt and that of the primary shoe
the friction between the

In the adjusting device
drum and the finigs will assist in brake application.
Also contributing 1o this ks the rotarding effect on
the secondory shoa because of the primary shoe's
endeavour 1o accompany the direction of rotation
of the drum.

TR
Fig. 578, Dussersa principle

REPAIR INSTRUCTIONS

ADIUSTING PARKING BRAKE

The parking brake should give full effect at the
third-fourth noteh. IF it does not do 8o, sdjustment
brake units

should be carried cut. Here the wheel
are first adjusted and, if necessary. the cable
1. ‘Apply the parking brake, remove the hub capa
of the rear wheels and loosen the whesi nuts,
lnck up the rear end, place props undes the
rear axle, remove the nuts and take off the
wheals. Raleaze the parking brake
3 Check that the brake pads are not s
brake disc. To prevent the lever when adjusting
From inftuencing the shoes and thus give misled-

(1

sck 1o thie

ing results. the spring tension acting on the
lever should be reduced. Thia can be done by
fitting holder 2742 (Fig. 5-81) or by disconnec-
Ing the cable from the lever.

Sat the drum so that its hole coincides with the
serrations on the adjusting screw and apply the
shoes by moving the screwdriver handie up-
words, see Fig. 5-79. When the drem cannot ba
rotated easlly, discontinue applying the shoes.
Then turn the adjusting screw back 4—5 serra-
tions, Check that the shoes do not “drag” by
rotating the drum in its normal direction of rota-
Ik

Ed

tion. Very little dragging may be permitted
however, the dragging is mose pronounced, the
adjusting scraw should be released a further 2—
3 serrationa, Connect the cable to the laver and
remove the holder 2742,

Repeat the adjusting procedure with the other
rear wheel

Apply the parking brake lever and check that full
braking effect is obtained on the 3rd—Ath noteh.

o

o

B:34

Fig. 379, Adjusting parking braks, rear whes!

I the parking brake can be applied past these
notches, the coble should be tensioned. This is
done by loosening the locknuls and scrows
the block (7, Fig, 5.80) on the rod, After
adjusting, tightan the locknuts. Chack that there
raking effect on

ng In

is approximately. the same
both rear wheels

Mount the wheels after having cleaned any dirt
from the contact surfaces and tighten the wheel
nut sufficiently so that the whee! cannot be
moved. Lower the vehicle and tighten the nuts.
Tighten every other nut a little at o time until all
are tightaned to a torgue of 100—140 Nm (70—
100 Ib ft). Fit the hub caps.
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REPLACING CABLE
REMOVING

r

=

Apply the parking brake, remove the hub caps
of the rear wheels and loosen the wheel nuts.
Jock up the rear end, place blocks under the
vear axle, remove the nuts and take off the
wheels. Release the parking brake.

Romove the nut (8, Fig. 5-B0) and take off the
pulley (9) from the black (7).

Romowve the rubbar cover (8, Fig. 5-77) from the
cable sleeva front attachment and remove the

. tastalling spring Wol
bart T, Lock gin
B, Hader 7143

o Mat
M. Lach wes
1. Cabin sl

Pubbar covar

n

-

nut. Remove the sttachment of the rubber sus-
ber, Remove the cable

pension in the frame m
from the other side’s: attachment in the same
way.

Placo holder 2742 so that the return spring
is hield in position aceording to Fig. 5-81. Bend
up the lock and remove the lock pin so that the
coble releases from the lever

Remova the raturn spring with washers. Loosan
the nut for the rear attachment of the cable
sleav. Lift the cable forwards after having
loosened both sides of the attachments.

INSTALLING

1

(1

.

s

e

ok

Adjust the brake shoes of the rear wheels
Chack here that the brake pads do not stick to
the brake disc and adjust the drum so that its
hole coincides with the serrations of the adjust-
Ing screw, Place & screwdsiver batween the ser-
rations of the adjusting scrow and apply the
shoas by moving the screwdriver handle up-
wards, see Fig. 579, When the drum can be
turned easily, discontinue spplylng the shoes.
Then turn the adjusting screw £—5 serrationn
back,

Fit on new rubber cable guides for the cable
suspengion. Place the cable In ponition in the
rear attachment and tighton the nut. Fit the
washers and return spring. Compress the spring
with the heip of the holder tool. see Fig, 5-81
Ol the feck pin and fit It together with the cable
an the Fit the attschment and rubber
coble guide on the frome member.

Fit the cable in the same way as above on the
other side of the vehicle

Place the cable sleeve in posit
attachments and fit the lock wash:
Lubricate the balt and fit the block on the pull
rod. Adjust o that the parking brake gives full
effect at the Srd—4th notch.

Fit the wheels, see cperation 7 under the head-
ing “Adjusting parking brake’

favar

in the front

REPLACING PARKING BRAKE
LEVER OR RATCHET PARTS

[

Jack up the rear end and prop up under the rear
e,

Remave the split pin ond stretch the cable so
that the pull rod (5, Fig, 5-77) can be removed
fram the laver.

Loosen the three attachments for the frame of
the seat slide rails and lift the whole seat for-
wards.
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£, Barisg mashe & Rbier cover
7. Amschmant kol 7. Floer

3. Flag mankar & Seppert pin
4 5. Buah

& Inner suBgort atischmenl 10, Lover

4. Remove the rubbor covers, the ratchet segment
and the bearing. Pull the parking brake lever
with shaft and lever forwands.

. Unacrew the button (30, Fig. 5-77) and remove
the spring [29) from the parking brake lever.
Aemove the rivet (24) and take cut the push rod
{27) and the pawl {22)

& Fit the new parts in the reverse order, see Fig
5-77. Make sure that the rivet is firmly fixed but
doss not obatruct tha moverant of the pawl.
Lubricate the bushes with o thin coat of ball
bearing grease. Do not forget to lock the pull
rod and make sure that the rubbar covers seal
wall,

o
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REAR WHEEL BRAKE UNIT
[PAHKING BRAKE COMPONENT)
. Apply the parking brake. remove the hub caps
of the rear wheels and loosen the wheel nuts
. Jack up the rear end, prop up under the rear
axle, remove the nuts and take off the wheels.
release the parking brake.
3. Screw loose the brake line (4, Fig. 5-22) from
the rear brake coliper and plug the connaction.
Brake fluld must not spill onto the disc or brake
pads. Remove the attaching bo'ts (2 and 5, Fig.
5-23). Lift out the caliper.
Remave the attaching bolts for the brakedrum
and lift off the drum, se Fig. 5-83.
5. Remove both the return springe and the adjust-
ing device. Lift forward the shoes, see Fig. 5-84.
Manipulating the links will faciiitate removal.

[

-

INSPECTING

First check that there is no oil leakage. If there is
ofl leakage, replace the sealing ring. see Group 48,
Clean ail the parts except the brake linings. Check
that the lever joint does not chafe and replace
parts which are demaged or worn,

If the brake linings are olly or worn down to the
rivats, replace the shoes completely. The brake
drum should be replaced F ita friction surface is
concave, or If its out-ofround exceeds 0.2 mm
(0.008"). Aust spots can, howaver, be polished off.
Wipe the contact surfaces on the backing plate.
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IF new linings or drums are to be fitted, slacken
the locknut (6, Fig, 5-80) to remove tension in
the cable.

. Coat the 8 guide lips on the backing plate as

woll as the lover joint and adjusting screw with
heat-resistant graphite gresse intended for this
purpose. Check that the lever and anchor balt
parts are correctly fitted, sea Fig. 5-85. Check
that the washer (8, Fig. 5-88) and the spring (7)
are in position on the primary shoes.

. Fit the brake shoes, see Fig. 5-B4. The shorter

sleeve on the adjusting device should be turned
forwards on the right-hand skde and backwards
on the lefti-hand side, see Fig. 586,

- S

i

oo

Fig. S48, Parking beske
Tear braks show fprmacy shos)
Usper ratum spring 7. Lavar
Adjusting devic

Heok on the retumn spring.

Fit the brake drum with attaching bolta.

Piace the brake caliper in position, Fit the at-
taching bolts (1 and 3, Fig. 5-23) after amearing
the bolts woth & couple of drope of Lecktite,
type AV,

. Check that the brake pads move freely from the

brake disc and adjust the parking brake, see
operations 4= under “Adjusting porking
broke™.

. Bieed the fitted brake caliper. see Group 52
. Fit the wheel, soe operation 7 under " Adjusting

parking brake”,
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GROUP 60

GENERAL
TOOLS

Special tools are marked 599 or SVO (0.9 9981801 or SVO 1801)

a a2 &

2700 270 2702

2294

5005 2726 2728

2703 2704 2706 3 2713 2715 2722

A

2904 2505 2967 2968

Fig. B1, Tools bov whes! adiosiment and work on frost asle

i
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10! Seanderd handie 182200

2204 Prass tool. for remaving ball jairds, tierod and

208 Press tal, foe removing and fiting ball joeints ‘and niblbar
burbms, costied ams

270 Sleevw, removisg ower ball Joird

T Blsave, removing and ftmag spper ball jolnt asd bushes in
fcrwer contrel anm, also (ling lovesr ball join

20 Slewva, removing asd 1ing bushes. upger control am

260 Dok, fitting fowar ball Jaint

2004 Dreh, fiting wpgar ball job

2006 Diriht, remeving msd bushas, upper comrol am

2713 Spanner (57 for upper control am shalt bt

N8 Dok, Frting and ramoving grases cap an hut

I Puller, imer 1in, innar frost whasl basring

276 Puller, front whesl hubs

i

e

2005

26

e

o

fipacer, remeving shatt, uooer conol amm
Dillt, removing and iting buhes for dlagess) tyres, lower
contl s

D, far. remaoving wad 1ing beshes for radial tyres

Gauge for tower ball jaint, type 1

e e Vower bal foint, type 2
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WHEEL GEOMETRY

WHEEL ANGLES

For the vehicle to have good steering properties
and a minimum of tyre wear, the front wheels must
have certain pre-determined aeltings, gencrally
known as the whee! angles, The wheel angles rafer
to the caster, camber, king pin inclination, toe-out
and toe-in.

GASTER

Caster generally refers to the longitudinal incling-
tien (forwards or backwards) of the king pin. As
this vehicle doss not have a king pin, the coster
consists of the angle between a vertical line and
a ling through the centre of the ball joints (Fig.
6-6)

Caster hos the effect of causing the wheels to run
atraight forwards thereby facilitating the steering.

CAMBER

Camber is the inclination of the wheel itself out-
wards or inwards. It is positive If the wheel is in-
clined outwards (see C, Fig. 6-7) and negotive if
the wheel inclines inwards. Foulty camber causes
uneven tyre wear,

Fig. B8 Canter
A=Vertical line
B Castar

=

7. Cumber aed hing plu Inclination
A=Veical lina  CoCamber  DuXing pin inchnatan

KING PIN INCLINATION

King pin inclination means the inclination of the
king pin inwards, Since this car does not have a
king pin, the inclinaticn is represented by an angle
made between a vertical line and a line through
the centre of the ball eints (D, Fig. 8-7).

King pin inclination causes the centre lines of the
ball joints and the wheel to approach each other
towards the road surface. This makes the wheel
easier ko turn. The inclination also assists the ten-
dency. of the whes! to run straight forwards since
the car lifts very sligtly when the wheels are
tumed.

TOE-OUT

When driving round & bend, the whoels roll at dif-
ferent radil, For them to have the same pivoting
contre, and consequently minimum tyre wear, the
front wheels must be tumed to different extents.
Thia relationship (s determined by the shape of the
steering rod and steering arms, see Fig. 6-8,

6:3



CHECKING WITH WHEEL ALIGNMENT
INDICATOR
The whee! alignment indicator should be

MEASURING WHEEL ANGLES
The wheel angles are measured with special mea-
suring Instruments of which there are many dif-
ferent type. Mo general description can, therefore,
be given o8 to how measuring should be carriod
out except In the case of tho steering goomatry.
The measuring principle is that camber k8 meagured
diractly with the wheels pointing straight forwards.
Caster and kin pin inclination cannot be measured
directly, Instead, the angular alteration which oc-
curs when the wheel i8 turned from 20° outwards
to 20° inwards is measured on the Instrument.
Most types of modern wheel alignment measuring
instruments require that the wheels aro locked
with, for example, the help of a pedal jack, When
measuring the toe-in, the so-called “whool spran-
dor” should be applied at the front between the
wheels at a spring force of 100—150 N (22—33 Ib),
When measuring the whaa! angles, fellow the in-
for the concarm-

between —2 to +5 m/km and |s used as follows:
Straight line with the indicator when the car Is
about 2 metres (6% ft) from the indicator. Let go
the steering wheal and slowly drive over the indi-
cator plate (2—4 kmph=2Y miles). NOTE. The
stearing wheel must not be touched until the frant
wheals have come on the other side of the indi-
cator.

If the green lamp on the indicator board remains
lighted, then the front end Is property adjusted and
the wheels are properly aligned.

If one of the red lamps light, and a buzzer stans
buzzing, then there |s something wrong with the
frant wheel alignment and it should be adjusted.

PROCEDURE BEFORE WHEEL

ADIUSTING

Wheel angles con be Influenced by the factors

listad below, Therefors, before measuring and ad-

justing, any faults should be remedied.

Check tyra progsure and wear,

. Play in front wheel bearings.

. Play In ball joints or control arm attachments.

Broken springs.

Abnormal (temporary] equipment or loading.

Other fagtors which can Influence the stearing

during driving without baing revealed when mea-

suring the whee! angles are:

Whee! out-of-trus more than 2.5 mm (0.1}

Poor shock absorbers.

. Faulty steering gear adpustment.

. Play in Intermediate arm journalling or steering
rod parts.

0 oa R -
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CHECKING KING PIN INCLINATION
The king pin inclination, which oo this vehicle s
d by the of the line of
the ball joints, should be 7.57 at o camber of 0%
This cannct be adjusted and s difficult to measure
axastly due to the tension and resilience in the
parts, so that the angle read off on the instruments
will not bé the exact king pin inclination but can
serve as 4 guide.

CHECKING TOE-OUT

1. Before running the wehicle front wheels onto
turntables, set the turntables to zero and lock-
them, Make sure the whesls point straight
aheed,

. Turn the wheels to the left until the right wheel
has turned 20° inwards, The scale on the left
tentable should then read 2251

. Check the position of the right whea! in the
sama manner by turning the wheels to the right
until the left wheel has turned 20° inwards,
when the right turntable scale should give the
same rosding proviously indicatpd on the left
Both measurements should thus ke within the

b d athe it means
that the steering gear or front end s distorted.

4, There are no adjusting possibilites, but If the

toe-out in incomect, the steering arms and
steering rods should be checked. Replace any
parts that are damaged.

(]
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ADJUSTING WHEEL ANGLES

NOTE. The frant wheel angles are always adjusted
in the fallawing order

1. Caster

2. Camber

3. Toe-in

To save time and labour, caster and camber should
be adjusted ot the same time, soe under *Adjust-
Ing the cambar™

CASTER

The caster for each wheel should be within a tole-
rance range of 1% to 427 that is, min 1% and max
2° positive, The difference between both sides
should not. howavar, exceed 14°

To adjust, slacken the special bols at the upper
control prm shaft with toal 2713 (Fig, 6-8), Use one
end of the tool for the front bolt and the other for
the rear bolt. After the bolts have been stackened
soveral turns, the requisite number of shima can be
either removed or sdded, whichever is the case.
Positive caster is oblained by either adding shims
to the rear bolt or removing shims at the front boit.

The diagram in Fig. 6-8 shows the shim thicknesses
required for o cortain alteration in angle. Shims are
stocked in thicknesses of 0,15—05—1.0—3.0 and
B0 mm [0.008—0.020—0.030—0.12 and 0.247), The
caster i afterad to the same extent by either

1, removing a ohim ot one of the belts,

adding a shim to the other boit,

maving over half of the required shim thickness
from one bolt to the other.

For proper camber, adjustment should be accord-
Ing to alternative 3.

After adjustment has boen carried out, tighten the
bolts to & terque of 55—70 Nm (40—50 Ibft).

[

CAMBER

The camber for each wheel should ba within a
tolerance range of 07 to 4357, that is, it should
ba min. 0° and max. ¥:° positive

To adjust, slacken the special bols at the upper
control arm shaft several turns with tool 2712{ Fig.
6-8). Lise one end of the tool for the front bolt and
the other for the rear bolt Then either increase or

Fig. 89, Adjesing the cavbsr and canber
Amnim

reduce the number of shims equally for both bolts.
More positive cambar is obtalned by remaving
shims, and negative camber by increasing the num-
ber of shims.

The shim thickness required for a certain altera-
ticn In anglo is shown in the diagram in Fig. 6-10.
Shims are stecked in thicknesses of 0.15—05—1.0
—3.0 and 60 mm (0.006—0.020—0.038—0.12 and
0.24"). The camber is altered by removing or add-
ing an equal number of shims at both tha boits.
After adjustment has been carried out. lighten the
bolts to a torque of 55—70 Nm {40—50 Ibf).

To ssve time snd labour adjust the coster and
camber at the same time by removing or adding
shims for the camber and altering the number of
whims for the caster. If, for example, the camber Is
increased 087 and the canter 14", first remove 25
mm (017} in shims st both the bolts and move 0.3
mm (0.0127) in shims from tha front to the rear
bolt.

TOE-IN

Tow-in should be 2—5 mm (14") with tha wheel
spreader. Incorrect toe-in s adjusted by slackening
tha locknuts on the tie rod, after which the rod is
turned In the required direction. The distance be-
tween the tyres at the front is reduced, that is to
say. tos-in is increased by turning the tie-rod in
the normal direction of ratation of the wheels. Tight-
en the locknut after adjustment fo a torque of
75—80 Nm [E5—E5 Ibft).

6:5
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Fig. G118, Adjusting v, whee! fack
A3 41" withou pows staanng
33" with pownr atnring

ADJUSTING STEERING LIMITS

Turning of the wheels (s limited by stop strews
ot the pitman arm (Fig. 6-12) and a1 the relay arm
Adjusting is done as follows:

1

o

Turn the left wheel for a lefi-hand tumn as far
a8 it goes. Check the wheal lock according to
Fig. 6-11. If the lock iz not as in this figure, then
odjust to this angle with the sdjusting screw
(Fig. E-12).

Repeat this procedure with the right wheal and
the stop scraw on the ather arm.

MNOTE. Check that brake hoses are clear at full
wheel lock.

6:7



GROUP 62

FRONT AXLE
DESCRIPTION

Fig. B1L Fromt axie

The vehicle has independent front wheal suspen-
gion, This means that there is no actual front axle,
this being replaced by a robust box-section front
axle membar, which ia bolted to the self-supporting
body. The front whee! suspension and springs are
fitted ot the ends of the member. The construction
i ilbustrated in Fig. 613

The steering knuckle is pivoted on the upper end
lower control arms by means of ball joints {1 and
13) which are pressed into the control orms. The
control arme shafts are carried in rubber bushes

B, Lomer coniral aim
0. Lower control arm bush

{4 and 9), which are jounaliad in the control arms.
Camber and caster are adjusted by means of shims
betwaan the uppar control arm shaft and its attach-
ment In the front mde member (see Fig. 5-8).

The front wheels are carried in laper roller boar-
Ings Fig. B-13 The front spring sssembly consists
of coil springs (11) inside which telescoplc ahack
absorbars (12) are fited. In order to increase its
anti-roll properties, the car s equipped with a sta-
ilizer (10) which is attached partly to the lower
eantrol arm and partly to the body.



Fig. B14; Upper comrol arm

1. Gantral arm shak 2 Busk

2 Washer 4 Mat

Fig. 615, Lower costral s

5 Washer
6. Comral wrm shalt
7. Woakar

B bt

REPAIR INSTRUCTIONS

GENERAL

The ball joints require no lubrication and are there-
fore not fitted with lubricating nipples, Howover,
the rubber seal should be Inspected every 20 000
km (12 000 miles) and if necessary replaced when
groase hos to be added.

The control arms may only be stroightened to a mi-
nar extent and then only in o cold condibon. If the
old part deviates to any great extent when com-
pared 1o a new ono. it should be replaced

Mo ol is d for stub
axies with stosring knuckles,

6.9



The: tightening torque is given in the “Specifica-
tions™, Otherwise the standard torque spplies for
the respective bolting.

FRONT END COMPLETE
REMOVING
Install the lifting teol 2727 according to Fig.
B-16. Fix the piste with the upper screw (no
flat washer) for the timing gear casing, Rntse the
engine until the weight ls token off the frant
anging mountings. Temporanly block the vent-
hale in the brake fluid container cover to reduce
lenkage. Remove the hub caps ond loosen a
couple of turna the nuts for the front wheels:
2 lack up the vehicla undar the front jack attach-
mant. Remove the front wheels,
. Disconnect the ateering rods from the steering
arms with tool 2294 according to Fig. 621,
. Remove the brake hose clamps from the stabi-
lizer screws and remove the scrows.
5 Loosen the brake hoses from the bracket at the
support mambar.
B. Remove the lower nuts for the front engine
mountings.
7. Remowve the front axle member attaching screws.
fower and remove the front end.

(73

ING AND NG

Fixture 2560 and atand 2520 can suitably be used
for work on a removed front end

Fig. G4 Lifting 8551 fo¢ sagine

After the shock abaorber has been removed, place
tool 2868 as shown In Fig. 617. Compress the
spring by scrowing the spindle until there is
cloarance ot the rubber buffer of the upper control
arm,

Concerning other instructions. see under *Remov-
ing” and “Installing” for the various components,

W the rubber buffer which limita the engine mount-
ing #top s to be replaced, place the new buffer on
the rear side of the front axle member au shown in
Fig, B-18.

INSTALLING

. Fix the guide ping in the front holes for the front
mnle mamber.

2. Place a jack under the front end and raise the
front end so that It comes into position. Fit rear
bolts provided with plastic plugs. Remove the
guide pins and fit the front bolts (also those
with plasthc plug).

3. Tighten the angine mountings.

4. Fit the brake hoses according to Fig. 515 (Part
5). Fit the bolts for the stabilizer. Firmly secure
the brake hoses. NOTE. Check the location of
the brake hoses according to Fig. 5-15 (Part 5),

. Fit the steering rods.

6. Blead the brakes nccording to the instructions
given in Part 5 Remove the temporary seal
from the brake fuid container cap.

. Fit the front wheals. Lower the vehicle and re-
move the lifting device. Then fit the timing gear
casing screw with the flat washer.

o

-

Fig. 817, Comprossing sprig
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Fig. 18, Locating rebber buffer

& Mumaer ceclraline B Bufter certrelin

STEERING KNUCKLE
REMOVING

e

@

-

Remove the front wheal brake unit according to
Part 5, "Aemoving the front wheol brake unit”,
points 1—4,

. Aemove the gresse cap with tool 2715, Remove

the split pin and castle nut. Pull off the hub with
puller 2725, sea Fig. 6-19. Pull off the inner
bearing for the steering knuckle with tool 2722,
see Fig, 6-20,

Romove the steering rod from:the steering arm
with tool 2284, see Fig. 6-21

Slacken but do not remove the nuts for the ball
foints and knock on the axle with a hammer un-
til the ball joint ping loosen. Reise the lower
control arm a litthe with the jack. Remove the
nuts for the ball joints and then the stearing
knuckls,

Fig. 10, Memoving frost shesl heb

Fig. 830, Ramoving inner aming

EXAMINING BEARING COMPONENTS

Cloan the hub asnd grease cap thoroughly. Make
zure that ail the old grease, even inside tha hub i
removed, Compressed air can suitably be used for
8 comprehanzive cleaning of the bearings. Then
wash the bearing components in white spirit and
allow them to dry. Drying by means of compressed
air should be avoided since the air oftan contains
water and dust particles, Accessible bearing com-
ponents are dried with cotton or cloth rags (but
not waste). The bearing surfoces must be dry of
cleaning fluid in order not to reduce the adhesion
of the grease which is applied loter. A new bearing
taken directly from its packing contalner should
not be cleaned,

After the cleaning, inspoct the parts. If the bearing
races or rollers are domeged, rusted or are hluad

Fig. 621, Remoring sesring red



replace the bearing. If the outer or inner ring is
loose in & seating, try a now ring. The sealing
rings should be replaced if they are worm or do-
maged

For lubrication of the wheei bear . use only @
high-class. durable grease for whool bearings.
Pock the bearings by hand with an much grease as
posaiblo batwean the roller retainers and the inner
race. Groase alao on the cutside of the rollers and
container. The intermediate spaces in the hub be-
tween the outer and inner bearing should be filled
with greose, see Groups 46 and 77, Before being
fittad. the wheal hub felt rings should be oiled ge-
nerously with, for exampla, light engine oil,
Cleanliness of the bearings is of major importance
far their Hfetime. For this reason, do not lat bear-
ings not greased remain unprotected Observe the
grentest cleanliness when fitting them.

INSTALLING.

Place the Inner bearing in position in the hub
and press in the sealing washer (1. Fig. 8-20)
until t goes againat the bearing cuter ring. Lse
drift 5005 and standard handie 1801

Pince the steering knuckle in position and
tighten the ball joint nuts. If the ball joint twists,
it firmly in position with a screw vice (see
Fig. 6-22). Fit the steering rad onto the steering
arm.

Pross the sealing ring (2, Fig. 6-20) onto the
steering knuckie without the toal until it bottcms
It is impartant that the ring is not fited at an
angle.

e

4. Place the hub on the steering knuckie, fit the
outer bearing, washer and castie nut
5. Adjust the front wheel Brasings by tightening

the nut with a torgue wranch to a torque of 70
Mm (50 |bft). Then slacken the nut one third of
& turn, If the alot in the nut does not o

with the split pin hole In the steering knuckle
aplit pin can be

slacken the nut further until the
fitted. Chock that the whoel rotates easily but
without any play.

& Fill the grease cap half full of grease and fit e
with toal 2715,
7. Fit the front wheo! brake unit and wheel accord-

ing to Part § “Fitting front wheel brake unit”

6:12

Fig. $22. Fiting saslisg ring

Fig. £21 Remeving apper ball joat

Fig 834, Location of spper Ball aim
At



UPPER BALL JOINT
CHECKING WEAR

In principle this check can be made with the front

end either jacked up or fowered, Howover, the
upper contral aem should not be againet the rubber
stop,

Check 1o see whether the ball joint has any radial
clearance by bending up the whiel, If there is radial
clearance, the upper ball joint should be replaced.
Mote: Do not mix up possible play in the wheel
bearings with clearance in the ball joint.

Axizl clearance should not be measured for the
upper ball joint

REMOVING
1. Remove the hub cap and slacken the whee! nuts
slightly.

2 lack up the front end of the vehicle under the
front jack sttachments, Remave the whesl

3. Slacken but do not remove the nut for the upper
ball joint. Knock with a hammer on the steering
knuckle round the ball joint pin until it loosens
from the axle. Remove the nut and suspend the
upper end of the axle with a wire to avold
straining the brake hoses. See Fig. 8-23.

4. Loosen the nuts for the control arm shaft a 15
turn, Lift up the contrel arm alightly snd press
out the ball joint with press tool 2689 and
sloave 2701, aee Fig. 623

Fip. 635, Timing the upper ball joint

Fig, 630 Ugper ball joint seouraly bald iy vice

INSTALLING

o

@

-

Befora fitting the ball joint, check that the rub-
ber cover g filled with grease, Bend the pin
and over the slot, see Fig. 624, Check that the
gresse forces its way out IF necessary top up
with multipurpose gremse.
Press the ball joint inte the control arm with
press tool 2699, sleeve 2701 and drift 2704,
see Fig, B-25. Moke sure that the ball joint re-
cess comas in line with the longitudinal shaft of
the control arm (within ©8%) either externally
or Internally, see Fig. 6-24, as the pin has maxi
mum movemaent along this line. Should the ball
Joint be incorrectly fitted when being pressed
In, turn the tool 2699 half a tum and then press
the ball jsint inte the correct position
Turn down the contral srm and tighten the nuts
for the control arm shaft, Tighten the ball jois
against the steering knuckle, If the pin rotates,
hiokd it firmiy with o screw vice, see Fig. 6-26.
Fit the wheel and wheel nuts. Lower the vehicle
nd tighten the wheel nuts to a torque of 100—
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Fig. 7, Lower ball ol type 1 (withoue speing)
AeMar 903 mm (87

LOWER BALL IOINT

CHECKING WEAR

There are two types of lower ball joints. Type 2
{Fig, 8-28) has a built-in spring, while type 1 (Fig.
6-27) does not have such & spring.

s
Fig. S0 Lowar ball joist. Eyps T (with sprisg)
AmMas 13 mm {457

Fig. 629, Approved ball jaists
1, 2087 fae Ball joist ype |
2908 for ball joint tyne §
A=Clesrance

This toal s avallable for marking & quick check on
the lower ball joint in 18 operationg position. The
check should be made with normal load on the
wheels, that is, with the vehicle standing on the
ground, or a platform or similar. The wheels should
point straight forwards. The tool cannot be used
when jacking with a jack or hoist. which off-loads
the ball joint. The check is carried out as follows:
Place the gauge over the ball joint. It the gauge
(see Fig. 6-29) can be fitted over the ball joint, then
the jeint can be approved, If the length of the ball
joints is greater than the tool span (see Fig. 8-30).
the ball joint should be replaced.

Fig. 630 Wom ball juists



REMOVING

)

o

Remave the hub cap and slacken the wheel nuts
slightly.

Jack up the vehicle under the front jack attach-
ment. Remove tha wheal

Disconnect the steering rod from the steering
arm with tool 2204, see Fig 621, snd dis-
connact the brake lines from the stabilizer bolt
Loosen the nuts for the upper and lower bal
points, but do not remove them, Knock with o
hammer until the ball joints loosen from the
mile. Anise the lower control arm with the jack
Remove the nuts

Remaove the steering knuckle with hub and the
front wheal brake unit, and place them on a
stand or similar.

INSTALLING

1.

P

Press the ball joint out of the lower control arm
with pross tool 2699 and sleeve 2700, see Fig,
6-31.

Check that the rubber cover is filled with grease
by breaking the pin to the side so that grease is
forced out. If this does not happen, then fill the
rubber cover with greass

Fig. 631, Mumoving lewsr ball joine

3

4

5

Fig. 6.3 Frmlag lowar Bail joist

Press the ball joints into the contral arm with
tools 2699+ 2701 42703, see Fig 632 Should
the ball joint net fit corractly, turn the toal 1807
and tighten finally with the tool in this position.
The ball joint must not be loosa in the control
arm.

Fit the steering knuckle and tighten the nuts of
the upper and lower ball joints. If the pins ro-
tate, fix them securaly with a acrow vice, sse
Fig. 6-26. Fit the steering rod ond lower the
jack in order to teke the load off the control
arms. Point the wheels straight forwards and
fasten the brake hoses to the stabilizer screw.
Fit the wheel Lower the vehicle and tighten the
wheel nuts, Fit the hub cap.

UPPER CONTROL ARM
REMOVING

e

Carry out operations 1—3 described in “He-
placing upper ball joint”

Remove the screws for the control arm &
with 1ol 2713, see Fig. 6:9.

MOTE. Keep the shims in a safe place. Lift off
the control arm




Fig. 833 Remaving comtrol sem. shalt. 1. Remaved tol T2

REPLACING BUSHES
Remove the nuts (4, Fig. 6-14) and the washers
{3) for the control arm sha

Fix the control arm shaft securely in a vice.
Garefully band out the contral arm ends so that
tool 2728 can be fitted, seo Fig, 6-33. Drive
out one of the bushes with a fiber club and too!
2702, see Fig. 6-34. Tum the contrel arm, move
tool 2728 over to the other side and drive out
the other bush In the same way as for the first
oo

Fig B30 Nemsving comral s shal, 2, Duriving out shalt

Fig. 63, Fiiting fir ribbier bush, upger control s

w

Heold press tool 2669 firmly in a vice. Press In
one of the bushes with tool 2702 and tool 2708,
see Fig. 635

Fit the control arm shaft and press in the othor
bush with the sbeeve 2702 + drift 2706. see
Fig. 635 Make sure that the shaft fits the re-
cegs of the tool 2702.

Fit the washers (3} and the nuts (4). Tighten
the nuta when the control arm is fitted.

e

FITTING

NOTE. The control arms is fixed with a special
screw containing a nylon plug.

Place the centrol arm in position and fit the
scraw by hand. Fit the shims In the position
they occupied previously. Tighten the scrows
with tool 2713, Tighten the nuts for the controd
arm shalt to 8 torque of 55—62 Mm (40—45
1)

SVO 2702
V0. 2659

SV0 2706

Fig. 630, Fmbeg wacend rusher bush, spper contenl som
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Fit the upper ball joint in the steering knuckle
and tighten the nut.

Fit the whea! and wheel nuts, Lower the vehicle
and tighten the wheal nuts to o torque of 100—
140 Nm (70—100 IbRY. Fit the hub cap.

fa;

LOWER CONTROL ARM

REMOVING

Remove the hub cap and locsen the wheel nuts

& couple of turns.

lack up the vehicle at the front jack attach-

ment. Remove the wheal

Remove the shock absorber, see Part 7, "Re-

moving shock absorbar’”

4. Disconnect the steering rod from the stesring
arm with tool 2284, see Fig. 621, Loosen
the clamp for the brake hoses. Remove the
screw for the stabilizer.

[+

w
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Place the jock under the lower controd arm.
Logsen the nuts for the ball joints, and knock
with & hammer until the ball jeints leosen from
the steering knuckie. Romove the nuts and
fower the ‘jack. Femove the steering knuckle
with the front brake wheel unit and place them
on a stand or suchlike

Then lower the jack and rémove the spring.
Remove the nut from the control arm shaft and
toke off the latter, Turn the relay arm with the
tie rod g0 thot the control arm shaft (s free and
thus can be removed. Take off the control arm.

=
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Fig. 837, Remeving bush, lowse entiol wm
A4 for buahes intended for disgonal tyrea and
T8 for radind Byren

REPLACING BUSHES

Note that thers ase specisl bushes Intended for

radial tyres. When sbout to replace the bushes,

bear in mind If the vehicle is fitted with radial or
diagonal tyres.

1. Tension the press tool 2688 in the vice. Remove
the washar (1, Fig, 8-15). the rubber ring (2)
and the spacer ring (3). Press the bushes out
with counterhold 2701. Use drift 2804 for bushes
where diagonal tyres are fitted and 2806 for
radial tyres. Tha tools are placed os shown in
Fig. 837, The bushes are, of course, pressed out
In the diraction towards their flanges,

2. Press in the bushes with contrel arm and drift
{A, Fig. 8-37) facing in the opposite direction.
Note. Both the bushes should be faced with the
fiange towards the rear In the vehicle, see Fig.
6-15. If it concerns o bush for rodial tyres, its re-
coss must also be turned downwarde at right ang-
les to the longitudinal direction of the control asm,

sae Fig. 6-38

INSTALLING

Supplemant the control arm with rings and

washers as shown In Fig. 6-15. Fit the control

arm in position,

Fit the contral arm shaft. Keep the control arm

Fairly horizontal and tighten the nut for the con-

trol arm shafi.

Fit the apring. Raise the jack and fit the steering

knuckle according o point B in “Replacing ball

jeint, lower control arm”

3. Fit the shock absorber according to Part 7,
“Installing shock sbeorber”.

4. Fit the wheel. Lower the wvehiclo. Tighten the
wheal nuts. Fit the hub cap.

1



GROUP 64

STEERING GEAR
DESCRIPTION

1 Sewring keuckle, right 3. Srearing knuckle. bl
2 Ralsy wm 16, Evearing o, et

3 Gmaring bex 5. Ball joint

A Lowar shaeting celumn llasge 12 Paman

5. Lower stearing: colisms section 3, Tia red

& Upper sawing column Mangs . Ball josst

3. Uippar wiesnng column section 15 Stearing rod, right
& Ball eint 6. Ball jeint
GENERAL

The layout of the steering is shown in Fig. 637,
Movement of the stearing wheel I8 transmitted to

the wheals vin the divided column (7 ond 5), the
stoering bex (3, the pitman arm [12), the te rod
(13), the steering rods {10 and 15} as well es the
steering knuckles (1 and 9).

The vehicle may have a mechanical steering goar
or pawer steering, In the latter case, the steering
gear oo includes a power pump and oll resanvoir.

STEERING COLUMN JOURNALLING
The steering column ks divided. Its upper section is
journalied by means of two ball bearings In & jac-
ket, which is attached to the body by means of
a rubber bush (4, Fig. 6-40) and slide (§). The lower
and upper sections of the steering column are
linked by means of a safety device (1), In the event
of frontal coliision causing compresaion of the front
end, the lower steering celumn flange breaks loose
from that of the upper section and the lower sac-
tion pushes upwards. The upper section remains in
position and this eliminates possibilty of the steer-
ing wheel being forcod backwards and upwards in-
side the car.

On the other hand, the entire steering column
journalling can be pushed forwards-downwards if,
w.g., the driver is thrown against the steering wheel.

Fip. $40. Steariag colomn joursaliing

1. Baluty mechaniss

T Lippae atwering colome section

3. Lowar bearin
4. Lowar attachmest
5. Btearing column |achet

0. Uspar smiachmant
T Siswring whael lock
B Usper besring



MECHANICAL STEERING GEAR

The steering gear is of the “worm and rolier” type
and its construction I8 shown in Fig, 6-41. It has a
ratio of 17.5:1, The worm (10} is journalled in two
ball bearings (8 and 20) and it is tensioned by
means of shime (22). The pitman arm shaft (sector
shaft) is journalled in two bushes (13) and its ratler
In two needle bearings. Since the roller mesh in
the steering worm s determined by the axial posi-
tion of the pitman arm shaft. the adjusting screw (2)
regulates the steering gear clearance. The stearing
gear is lubricated with hypoid oil.

Fig. 841, Stearing gear
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STEERING RODS AND RELAY ARM
The ball joints of the steering rod are plastic-fined,
which makes Y.
The tie rod (13, Fig 639) has replaceable ball
Joints (p-ends) while the ball joints of the steering
rode (10 and 15) are made in one piece with the
rad.

The rolay arm (Fig. 6-67) s journalled by means of
& bush on & pin in the bracket. The bush consists
of three parts, o rubber bush with an outer sleeve
of plate and an inner one comprising o spacer
sleove. The outer sleeve has a press-fit in the relay
arm hole. When the relay arm is turned, thera i
movement between the cuter sleeve and rubber
bush, the space between which has been lubricat-
ad for life. The joumnalling is. in other words, “lub-
ricated for life”.




Steering wheel lock

The angine of the vehicle has been made tamper-
proof by the instailation of o sleering wheel lock,
which i intagrally bullt with the Ignition switch. The
Ignition switch has four positions. 0--l1-HI Removing
the ignition key, which can only tke place when it
in in position “07, releases a catch and lock pin (A)

i presaed forwards by a spring. Whon the steering
wheel is tumed, so that a alot coincides with the
fonek pin, the lock pin enters the slot and locks the
steoring column so that the front wheels cannat be
turned.

When the ignition key is inserted and switched 1o
position “I", the lock pin is pulled back and this
releases the steering column which Is secured in o
withdrawn position, At position I the vehicle can
be moved with the ignition switched aff,

At position """ the ignition is connected up and in
position *III* the starter motor can be engaged, The
ignition switch and steering wheel lock can only be
replaced as a single unit.

The stecring wheel lock i mounted to the ‘eolumn
by means of two shear-off bolts, and to the dash-
board with two screws.

POWER STEERING

This vehicle can be fitted with the ZF recirculating
ball and nut type power steering. The main compo-
nents of the power stearing gear are the sleering
gear, power pumg and oil raservalr with fitar. Thase
are connected to the vorious oil lines, see Fig, 643,
The number of steering wheal turns from lock to
lack is 3.7.

Fig. 600, Power siwscing

suttion line.

1
2 Purp
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1. Saivty valve
1. Flow control valve

Ball mt 10: Cootrel wubve 17, Tommsen bar
4 Batty 11, Inaske port 18, Amulsr groove
5 Woem 12 Pawst pump 19 Amnutsr
& Mot groous 13. 0 rsmrveir Pitman srm what

Power steering gear

CONSTRUCTION

The power steering gear is of the ball nut type. In
‘addition to the mechanical section, the power cylin-
der and control valves are bullt into the steering
housing. The lower part of the steering housing
(1. Fig. €-44) i In the form of a eylindar in which
the piaton (2) I fitted. On the one side the piston is
in the form of a rack gear which meshes with the
tooth segment of the sector shaft (20,

The axial movement of the piston, which determines
the direction the wheal tumns, Is cbtained vin the
worm (6} and boll nut The recirculating balls
{4) are located in annular grooves and form the
theead for the nut Mavement of the worm comes
from the stearing column at the steering spindle
{16 and the torsion bar (17) secured In the spindle.
The worm s journalled in the upper section of the
steoring housing partly by means of an axinl thrust
needie bearing and partly by means of a taper bafl
bearing,

The inner race of the teper ball bearing also is an
cuter race for the double needle bearings of thoe
steering spéndle.

The worm head has two control valves (9 and 10):
they are drawn out in the figures. These valves are
influenced by two pins in the lower end of the
steering spindle (18),

The pitman arm shaft (20) i journalied in the steer-
ing housing and side cover by means of needle
bearings, see Fig. 6-46. Sealing between the valve
housing end the upper section of the housing as
well aa between the intermediate plece and steer-
Ing cam is cotered for by O-rings and plastic rings.
The steering gear reduction ratio ks 15.7:1.

The construction of the steering gear differs with
regard 1o 8 left-hand steered and a right-hand steer-
ad vehicle in the matter of the location of the sector
shaft and the steering cam thread. Fig. 6-43 shows
the steering gear for left-hand steoring while Figs.
6-44—5-46 show that for right-hand steering. The
fallowing description of the function applies to both,
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Fig. 005, Prieiple of functisn. let-hand ters
Coscwing refsreaces 10 sumbers. ses fig 644

FUNCTION

The location of the stearing valves as well as that
of the il flow are shown schematically in Figs. 6-44,
5-45 and 6-46. In order to ilustrate more clearly
how the valves are connected to the part of the
housing where the power piston opomtes, o cross-
asction has been made through the steering valves
in addition to the longitudinal section. Moreover,
@xtra channels have been drawn to link up both
sections,

Ol in canveyed under pressure from the pump into
an annular chimber round the valve housing (the
large circle in the cross-section). In the neutral po-
sition (Fig.8-44) the valves (8 and 10) are 5o odjust-
od that cil can pass the intake ports (8 and 11) and
flow cn to the annuler grooves (18 and 19) in the
walve housing. From here the ol s led parily to
both sides of the piston (2) thraugh the channels
(18 ung 19), and partly — as long as the vahes are
in the neutral position — 1o both the return grooves
(6 and 7) at the control valves, From the return
grooves oil Hows through the return channel back
to the reservoir

When the steering wheel I8 tuned to the laft (see
Fig. 6-45) movemant (4 transmitted via the control
spindla (18] and the torsion bar (17) to the worm
(15). 5o that tha piston 2} is screwed to the left in
the figure (downwards in the vehicla). Since the tor-
sion bar i resilient, the steering spindie will be
turnad In relation to the worm and thus influence

8:22

thee valves placed in the worm. The greater the turn-
ing movement, the groater will be the vake dlia-
placement. One of the control valves (8) Is then
displaced to the right and opens. the intake port
(8) wider, while at the same time the ather controd
vakve (10) is displaced to the loft and closes the
intake port (11). Tha delivery line of the control
walve (8) I8 linked with the annular groove (18) in
the valve housing This alss applies to the raturn
groove (6) of the control valve (10). The delivary
line of the control valve (10) is connected to the
annular groove (18) and to the return groove (7) for
the contral vahve ().

Under such conditions, oll under pressure flows in
through the inake port (E) to the annular groove
(18) and then on 1o the aylindor on the right-hand
side of the piston (2). Oil alsc flows to the retum
groove (8). Since the outiot port is blocked, pres-
sure will rise and assist in pressing the piston (2}
1w the left

Ol In the fefthand section of the cylinder i forced
away via the annular groave (18] in the valve hous-
ing o the intake port (11) which is closed. At the
same time, oll flows to the retumn groove (7) and
then through the return line to the oil container,

As soon 8s the front wheels are turned to the de-
sircdd angle and the forces operating on the stear-
ing wheel become lags, the control valve raturns to
neutral position as & result of the influsnce of the
torsion bar.



Fig. 646 Fusction, right-hasd tum

Turning the stesring wheel to the right (see Fig.
B-46) will screw the piston (2) to the right on the
figure, The contrel valve (10) is displaced 1o the
right and parmits oll under pressura to pass to the
annular groove (18) of the valve housing and from
there on to the lefi-hand side of the cylnder. Oil
under pressure also flows to the return groove (7)
which, however, is closed so that oil pressure on
the left-hand side of the cperating piston (2) rises
and facilitates the turning of tha lever shaft Oil at
the right-hand section of the cylinder is pressed by
the piston vin the annular groowve (18) through the
return groove (B) of the control valve (10) back to
the oil ressrvoir (13).

Power pump

The power pump (Fig. 6-47) & of the vane type. It is
mounted on & bracket en the lefi-hand side of the
anging and &5 pullay-driven by the engine at ongine
apaad.

The pump rator s provided with 10 loose vanes and
rotates bn @ circular-shaped intermadiote plece. The
vanes are pressed againat the wall of the interme-
dinte plece partly by centrifugal force and partly by
oll pressure.

The space in the intermesdiate piece s oval, see Fig.
6-48. This permits the area between the rotor, the
wall of the intermediate piece and two of the vanes
to alter when the rotor rotates. When a couple of
vanes are moved from the suction side 1o the pres-
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Fig. 640, Pawsr pump

sure side, the orea between them and the sucked-
in oll increases to start with, When the connection
with the suction side has been possed, o fink-up
with the pressure side is then attained instead
Since the space between the vanes contracts at the
same tima, the pressure will rise and oil will be
toreed out into the delivery line. Due to the fact
that there are two wlet and two outlet channels,
the pump has double capacity,

COMTROL VALVE

The pump housing contains o control valve which
regulates partly the oil flow and portly the maxi-
mum prassure.

Whan the pump starts functioning, the valve (5. Fig
B-48) maintaing the valve pressed to the left of the
spring (7). The oil supplied by the pump passen
through the dalivery channel (3] via the chock valve
{2} out into the delivery line (1} and from there to
the steering housing. The space to the right of the

Flg. G40 Comral vabvy. masbmum pressurs taci

contral valve in Hnked-up with the delivery lina (1)
by means of the lnk channel (8) and has, therafors,
the same pressure.

Tha check valve's (2) function is to ensure that the
pressure on the left-hand side of the control valve
piston I8 highar than that in the kne and also to the
right of the piston, Whon the spring pressure i
overcome, the piston is, therefore, displaced to the
right. And when the speed is sufficiently high in
ralation to the counterpressure, the piston has been
displaced so much that the surplus oil can faw
back to the inlet side of the pump, see Fig. 6-48
Since the pump should deliver a guantity smaller
than the maximum capacity, this vahe adjustmaent
can be cailed normal.

Should the pump flow through the outlet be stopp-
ed, for example, because the front wheel turning
is blocked, the pressure in the debivery lina (1),
will rine and the pressure difference between both
ends of the control vaive will be equalized. This
will couse the spring to be moved to the left the
connection with the return channgl to be closed and
the pressure to rise even more. At about 75 kp/em?
(1085 psi) the spring presaure on the safety vaklve
(6} is-overcome, that is, the inner part of the eon-
trol valve, and oil can then pass out to the roturm
channel (4). See Fig 648 The pressure on the
right-hand swdoe of the piston will then drop and the
entire control valve will be moved to the right so
that the connection with the return channel opens.
When the pressure drops fo its normal value, the
safety valve closes and the control valve retumna
to its normal position.

Qil reservoir

The ofl reservolr iz placed in the engine comgart-
ment whare it i eoasily accesaible. It is provided
with o filter, from the center of which oil i sucked
1o the pump, By means of the by-pass valves. ol
can flow past the fiiter should it become blocked
The ol level cen be seen against the level line
after removing the cop.



REPAIR INSTRUCTIONS

GENERAL

The ball joints for the tie rod and steering rods are
plastic-lined. For this resson, they do not reguire
any mainteniace. Since sealing is most important

with regard to the lifetime of these ball joints, the
ball joims should be checked every 10000 km
(6000 miles) to miake sure thai their rubber seals
ore intoct. If they are craked or damaged in any

1o tightening torgue, see “Specifica
d torque for o

respective

REPLACING STEERING WHEEL
Removing

1. Lever loose the imp
Unscrew the

gusrd (5. Fig, 6:50)

aching scrows for the upper part
ol the directional indicator switch housing and
Iift it off
Remove 1
Sot the wheala straig
wheel puller 5003 ac
pull off the

ng whoel nut

forwards. Fit atearing

ding to Fig. 651 end

1g whee

Fig. B30, Sweering whesl conpomemts
1. Stearing w
3 Coilapas mechanem
2 Housing

Installing
1. Maka sure that the whedls ore pointing straight
forwards

2. Place the steering wheel in pa
contact to the left.

on with the s

3. Fit the steering wheel nut, Tightening torque is
30—40 Nen (2030 (o)
4 Fit the impact guard and tost tha horn

STEERING COLUMN JOURNALLING

The upper bearing can ba replace ataly, I

g is damaged, the stearing
aft must be replaced cor

the lewar

et

Replacing upper bearings
1. Remove the stesring wheel, s undor *Replac-
ing # he up)

the directional indicator switch ho

ring wheel”. Remaw

o part of
g

2. Ramove the directional indicator switch from s
attachment on the steening wheel column
3 Homove the anmachment from the steoring co-

T,
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Fig. 852 Upper amschmam
o Busing whea! lnck
2 Brewiog. cobamn 6 Sude

5. Amaching plais

3 Siotied serem T Side mesber {disk)

4. Pull out the spring and scat

5. Remove the bearing.

&, Fit the new bearing after having greased it with
universal grease.

7. Ra-fit the other parts.

Repiacing complete journalling

HAamove the atearing wheel and steering wheel
lack, see the instructions for this.

Remove the directional indicator switch and the
athar components from the steering column,
Remove the nuts at the coupling between the
upper and lower steering shafts. Remove the
nut and clamp for the lower attachmant

Pull forward both the upper and lawer steering
shafts complete.

Fit the new components in reverse order to -
maval. Check all functions before shearing off
the shaar bolts for the upper stearing column
attschment and steering wheal lock

bt

@

o

STEERING WHEEL LOCK

With damage to the steenng column or the steering
shalt lock lug, replace the stearing shaft complete
The follawing instructions apply to replacement of
the steefing wheel lock

Removing

1. Remove the combined inatrument, see Part 3.

2. Remove the contact piece (5, Fig. 8-42) of the
stovring wheel lack

8:25

3. Drill off the collars on the shear bolts (4, Fig
6-52), Start with o small drill and finish with,
for example, a 13 mm (15") one. The bolt guide
hes & dismeter of 12 mm (157327

4. Remove the sttaching bolts and take off the
Isft impact guard and side member [7) with
slide plece (6).

5, Screw out the bolt (3) and unhook the attach-
ing plate (5).

6 With a spanner turn back the lock pin and lift
up the steering wheel lock,

Installing

1. Fit the now stearing wheel lock and the sfectri-
cal part in position. Hook on the attaching plate
(5, Fig. B-52) and screw in the balt (3). Check
the locking function

2. Fit the side member (7) with the slide piece (B)
which musl be in good condition. Fit the impact
gunrd

3. Fit the shear bolts (4) but do not ahear off the
heads,

Fit the contact piece.

4. Check all the functions of the steering wheal
lock. Thereafter tighten up the bolts wntil the
heads shoar off,

5, Fit the combined inatrument and the other parts.
see Part 3.

MECHANICAL STEERING HOUSING

Removing

1. Jock up the front end of the vehicla.

2 FRelease the bolt (A, Fig. 6-53) at the lowar
flange. Bemove the nuta (B) ond push the
lower part of the flange as far down as possible
on the guide boit

Fip. £53. Binsring housing fined



Fig. 634, Removing pitmn s

Remove the locknut for the pitman arm. Pull off
the pitman arm with 2370. When the p
been placed there, turn the wh
taly to the left (Fig. 6-54)

4. Romove the nuts and bolts and It off the
steering housing

Disassembling

1. Mark up and remove the flange if it is atill on
the ehaft of the steering worm,

2. Place the steering gear |n the middlo position
(Fig: 6-62). Remove the four bols (1, Fig. 6-41)
for the upper cover (8], Pull up tha cover and
pitman arm shaft a kit and drain the oil. Pull cut
the cover and pitman arm shaft

3, Remave the bolta and lower caver (18], Take

care of the spacers (22)

Carefully knoc
&0 that

Fig. B35, Fiting neal 270

Fig 557, Ramoving bushes, plimen som shest

can ke romey

the

& Remave the seoling rings (9 and §

from the stes

ing worm and pi
Take cd

oll the parts in white spirit except the gaskat
and sealing rings, which should be replaced when

n shaft The

reconditioning. Check the pit

roller may no i,

od or heavily

worn on contact surfaced or be loose in the pitman

shait

case or il the pit
place the
tact surfaces of the steering

arm

worm againgt the roller and the innor races of the

g or heavy wear, etc, are
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reasons for replacing the stearing worm, The outer
rings of the bearings and the balls should be exa-
mined. Scored or bearings domoged in any other
way should be replaced. Remove the outer ring for
the upper bearing with drift 2718 and standard
handie 1801

Check to sea | the pitman arm shaft is loose in
the bushes or if the bushes are damaged. |f this is
the case, replace the bushes in the steering hous-
Ing, in which case thay are removed by tool 2720
Insert the tool with the expander sleeve, loose, see
Fig. 8-56. Pull in the tool until the expander comes
in position in the bush. Prens cut the bush accard-
ing to Fig, 657, For the other bush, fit the tool in
fram the opposite direction. The bush in the pitman
arm shaft cover cannot bo removed so that the
cover must replaced complate,

Assembling
1, Press the bushes of the pitman arm shaft from
opposite directions with drift 2716 and standard
handle 1801, see Fig. B-58 Feam the bushes
with reamer 2254 Use the guide 2254, which
is attached to the housing by means of two
bolts, see Fig, 6:59. Cloan the housing care-
fully from metal chippings aher the reaming.
. 1f the outer race of the upper braring has been
removed, it s pressed back Inta position by
means of tool 2717, Prags in the bearing 8o that
it s against the shoulder In the housing, Fit the
asaling ring for the guide bolt.
Fit the guide bolt with bearing in the housing
carefully 8o that the sealing ring is not damag-
ad. Fix the hausing in a vice so that the guide
bolt is herizontal. Fit the lower cover and
washer together with shims of the same thick-
ness 88 proviously. The two bolts with the
through-going holes are costed with & non-

(5]

w

Fig. 58, Fiting pltman sem abaft buth
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hardaning aealing ageat. Tightan the cover while
checking that the guide bolt rotates sanily with-
out any play. If properly located the bearings
should roquire 4 torque of 0.1—025 Nm {1—2
|ben) in ordar to rotate the gude bolt. The tor-
que ls measured with a cord and spring balace
as shown in Fig. 6-60. The balance should give
& reading of 10—25 N (22—5.5 o), If this is nat
the caae, adjust by insarting or remaving shims
Fit the adjusting screw, washer and lack ring
on the pitman arm shaft, see Fig. 6-55. The ad-
justing serew play axmlly should be ea litle os
possible and should not exceed 005 men
{0.0027). Tha play is reduced by exchangeng the
washer (2) for a thicker one, However, the nd-
justing screw should rotate sasily after fitting.
O and fit the pitman arm shaft. Put on the co-
ver tagather with gasket. Unscrow the adjusting
screw 80 far that the roller on the pitman arm
shaft govs free from the guide bolt when the
beoits for the cover are tightened. Fit and tighten
tha bolts
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Fig. 41, Fitting sealing rieg. pitman arm shaft

Coat the sealing ring with ol and fit it with tool
2718 oa shown in Fig, 661

Locate the steering gear centrally (see Fig
-62). Serew in the adjusting screw so far. that
a noticeable resistance Is felt when rotating it
forwards and backwards over the centro posi-
tion. The adjusiment of the “pressure point™
can be measured in diffgrent ways. The measu.
rement, for example, can be done with a cord
ond balance, see Fig. 680, in which case the
balance should give a reading of B0—140 N (18
—31 Ib) when it pulls the guide bolt ever the
conter position. With the swing iron and spring
balance positicn as shown in Fig. €63, the
balance should give a reading of 4—7 N (85—
15 Ib). Whan the gear |s properly located, lock
the adjusting scréw by means of the stop nut.
Repeat the test ofter the stop nut has been
tightenad securaly.

Fig. B0, Chockisg tnsioning, eam — sulles
A0 e T
1, Lockmut
2, Aduating serew

8. Fit the flange on the steering column in the
same pogition it had before being removed.

9. Fill with 0.25 dm? (Yapint) hypoid il SAE B0 in
the stegring housing,

Installing

1. Fit the steering in position and secure it

2. Fit the pitman arm so that the line-up mark on
the pitman arm shaft coincides with that on the
pitman arm and tighten the nut

3. With the steering whael set the wheels so that
thay point straight forwards, and secure both
halves of the lower flange. Check that the dis-
trance batwaan the stesrng housing and lower
flange is 2745 mm (1::3/16").

4. Lower the vehiclo.

STEERING RODS AND TIE ROD

Ii bent the steering rods and tie rod may not be
straightened out but should be replaced. This also
applies if they are damaged in any other way.

Tha ball joints cannot be disassembled or adjusted
80 when wom or damaged they must be replaced.
The ball joints of the tie rod can be replaced In-
dividunlly. When removing, first take off the split
ping and crown nuts. Then place tool 2284 on the
ball joints as shown in Fig, 5-84. Press in the tool
wall and make sura that the thread on the ball joint
enters the recess in the tool Screw in the balt
until the ball joint lcosens,

Then remove the locknut on the rod and unscrew
the ball joint. From the baginning the new ball joint
i serewed in the same number of turng and this



Fig. 044 Ronmavisg bell joint

facilinates adjusting toe-in. Lock the ball joint with
the rod.

The steering rod ball joints are made in-one piece
with the steering rods and for this reason the
steering rod and ball paint are replaced complate.
To make sure that the steering rods are not mixed
up when installed, the left one ks marked “L” and
the right steering rod "A” 8t their outer ends. The
marked end should be fitted to the steering knuck-
o

After having reconditioned the rods and ball jointa.
the toa-in should always be checked.

RELAY ARM

Replacing as complete unit

1. lack up the front end of the vehicie.

2. Disconnoct the steering rod and tie rod ball
foints from the relay arm with puller 2284 as
shown in Fig. 6-64,

Remova the three attaching bolts for the bracket
(2, Fig. 8-67) and lift out the unit

Fit the new complete unit

Connect up and lock the ball joints for the rod.
Lowar the vehicle,

“

L

Replacing bush
1. lack up the front end of the vehicle.
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Diconnoct the ball joint for the steering rods
and te rod from the relay orm with puller 2264
a8 shown in Fig. 6-64.

Remova the nut and washer (7, Fig. 6-67) and
todoe down the relay aem (1)

Secure the press tool 2689 in o vice and press
out the bush with counterhold 2736 and drift
2734 (Fig, 6-65)

Turn the rolay orm and press in the new bush
with 2699 4 2736 and drift 2735 (Fig. £66)
Piace the relay arm in position, fit the washer
(7) and nut.

Connect and lock the ball joints for the rods
Lower tha vehicle

Fip 688, Fiting rsber bush. roluy arm



Fig. 847, Relay wm jourmaling
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POWER STEERING

Work on power steering in vehicle
NOTE: The utmost cleanliness should be observed
for all work on the power steering equipment, Al-
ways clean the connections before disconnaecting
them, alsc the cutside of the oil container before
removing ite cover.

Only Automatic Transmission Fluid, Type A or
Dexron may be used for the pawer system.

CHECKING OIL LEVEL

The oil level should be checked every 10000 km
(8 000 miles). The level should first be checked with
the engine slationary in order to see whether there
has bean any loss of ol The ol level should then
come about 5—10 mm (14" above the level mark.
If the level is lower than this, fill with oil with the
enging staticnary: this will eliminate risk of air
baing sucked in. Sart the engine and then check
the oil level again, which should now fall to the
maximum mark, see Fig. 6-68. When the engine hoa
stopped, the oil level may rise to 5—10 mm (14"
above the level mark,

DRAINING OIL

With the power steering pump complete, oil is
drained off as follows:

Jack up the front end. Scrow out the draining plug
(6. Fig. 6-74). Tumn the steering wheel to the left
1o the stop position. Remove the cover on the con-
tainer

Start the engine and allow it to run mox. 10 seconds
untll the oll s emptied out of the reserveir and
purmp. Stop the engine and turn the steering wheel
from full fock to full fock until all the oll has run
out,

FILLING WITH OIL AND BLEEDING

NOTE: The oil capacity is about 1.2 dem?® (2.1 Imp.;

pints=25 US pints), Drained-off oll may not be

put back into the system,

1. Fill with oil up to the odge of the oil reservoir.

2. With ol within easy reach, start the engine. Gra-
dualty fill the reservair with oil as the leval
drops, Whaen the lovel has stabifized itsel, pro-
caed o the next operaticn.

3. Tumn the steering wheel repeatedly and evenly
in both directions. The stearing wheel should be
turned slowly so that the pump operates at low
pressure. If necessary. fill with more oil.

4. Open the bleeder screw (4, Fig. 6-74) Vh—1

turn, Close it when oil starts fiowing out.

Continue turning the steering wheel until the oil

in the reservoir is practically fres from air

bubbiles.

6. Gtop the engine. The oil level should then rise
5—10 mm (14"} above the level mark, if it rises
further than this, there must be air still in the
system, in which case continue bleeding

7. Lowar the front end.

After the bleeding. 8 small number of air bubbles

may remain in the system, When the pump causes

pressure to be applied to the oil during driving,
thase air bubbles will eventually disappear in the
reservelr,

"

INSPECTING POWER STEERING

The Inspection procedure described below can be
applied with a view to fault tracing or proventing
possible faults.

Checking outer sealing
Check to make sure that all screw unions are
not damaged, Re-tighten if necessary.

. Chack the hoses for damage, Replsce those
that are damaged.

(]
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Fip. 845, Presuie gavge conneced

Checking oil level and bleeding

Connect the test instrument 2884 to the dalivery
line ot the steering housing, sea Fig, 6-69. The
Inlet hose of the inatrumaent ia connected to the
banjo nipple with tool 2865 (Fig. 6-68) and the
outlet hose to the steering housing with tool
2866 (r-h uteered vehicle, tool 2680). Check to
make sure that the operating lever of the instru
ment & in the open position (to the laft).

lack up the front end of the vehicle. Check that
the oil level s 5—10:mm (14"} above the level
mark with the engine stationary.

Start the engine, Check the level and fill with
oil if the leval has fallen below the level mark
with the engine running. Turn the stearing wheel
frem full lock to full leck as long as alr bubbloes
are visible in the container, With the engine
idling. the oil tevel should be at the level mark.
Whan the engine Is stopped, the il level should
rise 5—10 mm (14"}

. Checking hydraullc function for steering

housing and pump

Run the engine warm.

Pump testing: With the engine idling, mave the

operating lover of the instrument briefly (max

10 seconds) to tho closed position. Read off

the max. pressure on the pressure-gauge. This

should be maximum 10 9 below the indicated
maximum prassure of the pump, that s, at least

87 kp/em? (953 psi), If prossure less than this is

obtained, examing the pump and drive as fol-

lows:

a) Check the tension snd condition of the drive
beit Reploce the belt if defective.

b) Remove the pump conirol valve, soe Fig.
6-70. Observe the utmast cleanliness. Wash
and blow clean before screwing out the plug
(4, Fig, 6-67), which should be done from
undernaath. Check the valve piston and drill-
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ing in the housing. The hote in the valve piston
must not be blocked. The piston should run
saslly m the housing and not jam. If noces-
sary, fit & new valve. IF this does not heip,
reploce or recondition the pump
Steering gear tost, Place a & mm (0.247) thick
shim on each stop bolt limiting the full steering
wheal fock. With the engine at idle and the in-
strument open, turn the steering wheel to the
loft until there is resistance from the shim on the
stop bolt. Increase the force on the steering
whael by about 100 N (22 Ib) and maintain this
for about § seconds while reading off the gauge.

If the oil pressure In the steering gear agrees
with the previously determined oil pressure for
the pump, continue the test. If the pressure is
lowor, first check to make sure there i no
axternal leakage. Thereafter adjust the unload-
ing wahve according to below, If this does not
remody the fault, the pressure drop may be
due to ancther internal leakage and this means
that the steering gear must be replaced or re-
conditioned.

Turn the steering wheel until it is stopped by
the shim on tha right-hand side and repeat the
test. Even here the pressure should coincide
with that of the pump, the only difference belng
that the opening point for the unloading valve
cannot be adjusted.

Replace the shims with | mm (0.047) thick ones
and repoat the test. In this case. the unloading
valve should open, that is, the power effect
should not be obtained at the and positiona.

Adjusting unloading valve. The unloading valve
should be open in both directions abowt 3° before
stop.

The function of the valve can therefore be checked
with shims as above.

The valve's cpening peint in the left and position
can be adjusted. To do this release the locknut for
the adjusting screw-at the front end of the housing.
Screwing out the nut delays the cpening point.

1

Fig. £70. Ramaving costrol vahve
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screwing it in advances it Lock the screw after
adjustment.

IV. Checking mechanical function

n

. Check the mechanical components of the frant

end and stesring such as ball joints, rods,
bearings, sieering housing and flanges concemn
ing play. Re-tightan attaching balts and replace
damaged or worn companents.

. Adjust the prossuro point between the pistan of

the steering housing and pitman arm shoft as

follows: NOTE. This adjustment should only be

made If there is reason to suspect a fault. Accu-
rate adjustmant B made in connoction with re
conditioning.

a) Remove the locknut for the pltman arm. Pul
the piman arm off with tosl 2370 When
fitting the puller, turn the wheels fully to the
rght, ses Fig 6-54

b} Place the steering houging in the middle posi-
tion (count the number of steering wheel
turns)

c) Stacken the nut for the adjusting screw (8,
Fig. 6-74)

d) Turn the adjusting screw clockwise until &
light resistance (s felt in the flange device
when It is turned to the left or to the right
on both sides of the center position.

&) Tightan tha locknut while holding the adjust-
ing screw firmiy.

fi Chack the adjustment by turning the steering
wheel several times more past the center
position. In the center position a shight in-
crense in resistance should be feit

@) Set the front wheels straight forwards and fit
the pitman arm with the stearing box in the
centre position. Tighten the nut to a torque
of 175—200 Nm (125—145 IbR).

Fig. 1. Remeving sealing ring

Fig. 67 Inutaling sealing ring

REPLACING STEERING SPINDLE SEALING RING

1
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Dismantle the flange device by remaving the
two nuts and the screw. Mova the rubber disc
ond lower steering column section to the one
side.

Mark up the location of the flange on the
steering apindle. Siscken the clamping bolt
and pull off the Aange.

. Remove the rubber cover s wall as the circlip

for the sealing ring.

Carefully apply ool 2860 to the sealing ring
Tighten the screw (Fig. 6-T1). This also tightans
the sealing ring. IF the ring sticks in the clrelip
groove, carefully tum the tool backwards and
farwards.

. Fill the space between the new sealing ring

fips with multipurpose grease, Fit the sealing
ring on to installation tool 2863 with the help
of the loose gulde, Remove the guide and fit the
sealing ring in the steering housing, see Fig.
872,

. Fit the circlip and cover,

Re-fit the flange according to the line-up marks.
Check that the distance between the steering
housing and the lower flange k8 7.
=0.207).

Assemble the othor parts.

Replacing steering housing
REMOVING

B =

Jack up'the front end.

Drrain the oil, see under “Dratning the oll”
Remove the locknut for the pitman arm. Pull the
pitman arm - off with tool 2370. When fitting
the pulier, turn the wheels fully to the right, see
Fig. 6-54.

. Disconnect the oil lines {1 and 2, Fig, 6-74) from

the stearing housing after the connections have
been cieaned. Slacken the clamping bolt
Remowve the attaching baolts (B) and pull the
steering housing forwards.
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Fig, 471 Stearing hausing in middle poation
12 Liness marks

INSTALLING

Place the steering housing in the middle posi
tion. A slight increase in resistance should then
be falt and the positicn of the pltman arm shaft
landa should be as in Fig. 6-73 and the line-up
marks on the steering spindle and housing
should coincide.

Check to make sura that the steering wheel is
pointing the front wheels straight forwards.

Fit the steering housing spindle in the Hange of
the lower steering column section. Fit ond
tightan the attaching bolts (8. Fig. 6-74). Tighten
the clamping bolt. Check thot the distance
between the steering housing and the lower
ftange is 1253 mm, Connect the oll lnes. The
longer delivery line should run in a curve back-
wards, (see Fig, B-43) and should be clamped
Point the front whee!s straight forwards and fit
the pitman arm. Tighten the nut to @ torgque of
175—200 Nm (125—141 Ibft).

Fill with ol &nd bleed, see under the hoading
*Qil filling and bleeding”

Reconditioning steering gear

In the instructions below the figures in brackets
refer to those on lilustration A. With regard to work
which can be carried out with the power steering in
the vehicle and also removal and fitting, nee the
pravious poges

6:34

. Adjasting screw
& Drain ghg

7. hdpasting wttew
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DIASSEMBLING

o

Secure the steering gear In o vice 0s shown in
Fig. B-59.

Remove the locknut (17) and the attaching bolts
(19} for the cover. Screw In the adjusting screw
(11) through the cover and remove the cover
{16). Take out the loose necdles in the cover
bearing (14)

Remowve the circlip (13) and adpsting screw
(11). see Fig. 6-T6 Adpust the pitman arm shaft
(10} to the center position and kft It up, see
Fig. 6-73. With a magnot remove the loose
rollers in the bearsngs (3 snd 7).

Flg. 15, Remiving cover



Fig. 898, Removing circhiy

4. Remave the rubber cover [51) and the attaching
bolts (50 and 52). Pull off the valve housing (56),
see Fig. B6-77. Romove the lock ring (53) and
press cut the sealing ring (54).

5. Pull out the worm (88), cover (30} and piston
{22), see Fig. 678
6 LHY the piston and scrow out the worm, see

Fig, 6-79, Toke care when the 23 balls drop out
they do not get domaged. Remove the
cover (30), needle bearings (36) and bearing
washer (35}, Remove the packing (34) and O-
ring (33), shims (32) and O-rings from the

cover.

Fig. 837, Remeving vaive. hossisg

Fig. 670 Removing worm

7. With a scrawdriver remove the upper sealing
ring (8) in the housing. The ring should be
demolished but carafully in arder not to damage
the bearing in the housing. Turn the housing and
remove the circlip (1), sea Fig. 6-80. Remove
the sealing ring (2) with o chisal. The retainer
(3) for the needle bearings should only be
remaved If the bearing is to be reploced, see
under “Inspecting”.

Fig, £T8. Mamoving piston

Fig. 620 Hemosing cirellp



Fig 681, Remaving baaring slesve

8 Clamp the worm bebween, for example, copper

©

Jaws in @ vice. Remove the inner bearing sleave
(80} and the bearing (61), see Fig. 6-81. Remave
all rings (62—&7) from the worm.

Secure the piston between soft vice jaws and
unserew the ring nut (27) with o hook spann-
er, see Fig. 6-82. Remove the sloeve (24) and
s ring (25), the packing {41) and the pipe
halves (42}

Romove the plug (21) and the valve componants
(44, 45, 485)

Disassemble the worm valve head, The parts
are fitted and fixed in special spparatuses and
their mutual position must not be altered.

Tig. 622 Remeving risg
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Fig. 563 Removing nesdls besring
KOs

INSPECTING

NOTE. Clean all parts thoroughly in a cleaning
agent Sealing rings and other rubber parts may
not be washed in tricholorathylene, but preferably
in a cleaning agent which is completaly soluble in
water. Since new sealing parts are to be used when
assembling. washing off the old parts is generally
unnecessary.

Housing and cover

1.

e

@

&

e

Check the cylinder bore in the housing for wear
snd scoring. The piston must ron eesily in the
cylinder.

Check the sealing surfaces and threads in the
connections for the delivery and raturn line for
damage.

Check the needle bearings in the housing and
the cover for domage. Replace f necessary.
For remaval, use toal 1819 (Fig. 6-83) and for
pressing in, drift 2995 and handle 1801 (Fig
6-84),

Check the threads in the cover and housing for
damage.

Chack the bearing ring in the valve housing, IF it
in to be replaced. knock it out with o chisel and
fit the new ona with toof 2013

Piston and worm

i

w

Chack the threading on the worm and piston,
Check the piston and sleeve slide surfaces for
seoring.

Check the pisten teeth for damage



Fig. 684, Fifting meedle Easring

Steering shaft

Chack the steering shaft for cracks.

2. Check the gears for wear and scoring.

3. Check the bearing surfaces for wear and scor-
ing.

4. Cheock the soaling rings for wear and corrasian

5. Chack the seration for damage.

6. Check the adjuating screw threads and the two
flat surfaces for damage. Check sealing surfac-
es for damage and paint residues. Remove the
paint.

ASSEMBLING

Before assembling the parte, wash them well and
ghtly oil them. All seals should be replaced by
new ones.

Fip. 65, Checking basring

v

Flg. 85 Fitting cover
M Mesdu besting
. Wom

0, Covwr
W Basing washer

Fit the needle bearings (61) in the bearing
evo (BO) and test It on the worm spindle
(Fig. 6-85). The sleeve should tun easily with-
out any noticeable play, If there is any notice-
able play, test with thicker needies in the needle
bearing. These are available in four sizes with
a difference betwean each of 2 um (00002 mm
=0.00087), see “Specifications”™. Bearing
sleeves are available with external diameter
2B.0 mm (1.1027) and 28,015 mm (1.103"). Use
tagl 2481 for Installing the sloeve.
Tighten up the valve housing (56) with the
large bore facing upwards (see Fig. 6-86)
Fit tha preagsembied worm in the housing. Fit
the needle bearing (36). the bearing washer
(35) and the cover (30), see Fig. 6-86. Secure
the eover with the help of the bolts {50 and 52}
and four nuts ME. Tightening torque is 34 Nm
(25 Ibfi). Check to make sure there is no
woseness in the journalling. A torque of 0.15—
25 Mm (1.3—2.2 Ibin) is required to tum the
worm. If this is measured mccbrding to Fig:
8:87, the scale should give o reading of 17—
20N (3.7—54 Ib)
NOTE. The test should be done without o
sealing ring.
The preload con be regulated by replacing the
bearing washer (35)
There are bearing washars in & different thick-
regses between 1.9 and 24 mm (0075 and
0.0047),
When the correct pre-ioad has been obtained,
remove the valve housing,
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Fig. 887, Chochiag tores

Place the O-rings (63, 65 and E7) in the groov-
a5 on the worm. Carefully fit the packings (B2,
64 and 68) in position on top of the O-rings,
starting with the inner one (see Fig. 6-88).
Place the O-ring (37) in position in the cover
{30). A 1.7 mm (0.0877) packing (38) in placed
on the O-ring.

Apply marking colour to the contact surface
(A) and fit the worm (Fig. 6-89), Rotate the
worm. LIt it out and check its contact againat
the packing. If the worm has not made & per-
fectly satisfactory sealing agoinst the packing,
replace the packing with o 1.8 mm (0.0717}
one.

Femave and clean the worm. Fit all the O-rings
on the cover's valve housing side, Fit the same
numbaer of shims (32) previously there. Fit the
O-ring (33) and then the packing (34), Oil the
packings In the cover. Place the bearing
washeor (25) and bearing (38) in the cover,

Fig. 648, Fluing packisg

Fig. 689, Checking packing

M Packing A Contact surface

@

Fit the sealing ring (54) on the fitting tool 2863
with the help of the locse guide. Remove the
guide and fit the sesling ring in the valve
housing, see Figs. 6-90 and 6-72. The sealing
ring should face inwards, Fit the circlip (53)
6. Fit the pre-assembled cover and valve housing
onto the worm with the help of the fitting
slesve 2863, Screw the cover and valve hous-
ing together with the four bolts and nuts. Tigh-
tening torgue 34 Nen (25 [bft)

Chack the worm lorque (see Fig. 6-87) This
should now, be 04—06 Nem (3552 Ibin),
that is, the balance should give a resding of
45—70 N (10—15 Ib): If any other value in
obtained, adjust with the shims, Femove the
worm and bearing from the valve housing,

o

Fig. 840, Fiting sesling ring
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Clamp the piston between soft jaws In a vice.
Slide the sleeve (24) onto the worm. Inser
the worm far encugh into the front piston
bore that ite top comes opposite the first
recess for the pipe half. Fill the bore (Fig, 6-82)
with the balls. Screw the worm further down
by hand so that the balls are carried up to the
rear piston for the recirculating pipa. When 16
balls have been inserted, the first ball should
sppesr at the othor rocoss. Thereaker ingert
the remaining 7 balls. The balls should be
greased in order to facilitate installation, Place
tho halves together and install them, sse Fig.
6-83

Fig. 42 Inmaning salls

@

Fig. 880, Fitiing piga habves

Check the torgue reguired te turn the worm
in the piston. The correct value ls 0.2—04
Nm (1.7—3.5 [bin). If the torque is measured
with a cord (see Fig. 6-84). the balance should
give o reading of 23—48 N (5—10 Ib). If any
other value is obtained, all 23 balls should be
replaced. Sets are available with bafls in 5
different sizes

After the correct value has been obtained, re-
move the 23 balls and keep them n a safe
ploce.

. Place the O-ring (26) and the piston ring (25)

In the recess on the sleeve (24).
Fit the pre-assembled cover (30) with bearing
wagher (35), bearing [36), ring (27) and sleeve
(24) on the worm, see Fig. 675

Fig 64, Checking tomus
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Fig. 855, Worm companents

M Faen . Needa bearing
2. Ring st - o
. Cover

Move the worm into the piston while fitting
the 23 balls, sea point 7, Fit the packing (41),
apn Fig B-06. Assemble the piston and sleave
snd fit the pin (23] if it has been removed. The
sloeve recess should bo on the gesr side.

Warning! Tho worm must not be pulled so far
aut of the piston that tha balls run out (into
the paton). Tightan the circlip (27} and lock it
aee Fig. 697, When doing this, protect the
ings get

worm to make sure that no mets
into-the piston,
Fit the valve components [44, 45 and 46) and
the plug (21) in the piston.
Tighten up the housing (4) with the neck fac-

Ing downwards, Fit the washer (8] in the hous-
ing. Fit the sealing ring (8) with the ssaling lip
facing upwards. Use tools 2010 and 1801, see
Fig. 698,

il the O-ring (28] and fit it on togethar with
the other C-rings in position in the cover with

Fig, S8 Packing fmed
41. Packing

Fig &9, Locking cleelip

the help of grease. Move the piston complete
in with cover end worm Into the housing, see
Fig. 6-78,

Tengion cut the sealing ring (54) with tool 2863
Place the bearing (58) in position, Fit the valve

housing (| son Fig. 6-90. The tightening tor-
que for the balts (50 and 52) Ia 34 Nm (25 Ibft).
Place the piston teeth in the conter position,

that is, the opaning between the second and
third testh sbout opposite the steering shaft
hole [Fig. €:100). Fine-adjust by setting the
worm - seribe mark to coincide with that on the
housing (Fig. 6-58).

If the bearings (3 ond 7) have not been re-
ploced, place the neodla in position with the

of grease.

ce approprists. tape on the steering shaft
serralion to protect the sealing ring in the
housing. Fit the steering shak (Fig, 6-101)
wsing great care in order to avold damoge to
the spaling ring in the housing. Push the steer-
ing shaft into the bottom position, Tum the
steering spindie forwards and backwards while

prassing In the steering shaft at the same

Fig. 680, Fining wealing ring

& Washer 0 Baaling ting
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Fig. 09, Fmisg valvs housing
W Valew hovaitg B Badl eaning

time so that the steering shaft and piston take
up the correct position in relation to each
ather

Fit the adjuster scraw (11), and adjuster washer
{12} and lock ring (13) on the steering shaft
{10), Check the adjuster screw play on the
shaft. This may go up to a maximum 0.05 mm
([0.002"), The play Is adjusted by replacing the
adjuster washer (12). This washer is available
in 7 thicknesses between 2.15—2.45 mm (0.0685
—0.0957), Start with the thicker washers and
choosa the first dimension which gives a
elegrance after the lock ring has been fitted.
Fit the needles in the bearing (14). Place the
Q-ring (15) on the cover. Fit tha cover by
screwing up the adjuster screw (11) until the
cover Fit the nut (17) temporarily. Fit
washers {20) and bolts (18). The tghtening
torque is 31 Nm (22 Ibft). Fit the protective
casing (51)

Fit tha sealing ring (2) with the help of tool
4028. Fit the lock nng (1) in position. Remave
the tape.

Fig. B100. Cestar position

Fig. 6100, Fisiag stearing thah
A, Tape

16. Turn the steering spindie to the end position.
Check for sufficient torque about 1/2 turn from
the end position (Fig. 6-102). Adjust the stear-
ing spindle to the center pasition. Scraw in the
adjusster screw (11) so that o noticeable pres-
sure point is obtained. Measure the torgue and
adjuest 8o that the balance gives a reading of
45—60 M (10—13 ib) greater than ot the end
position, but max. 185 N (40 Ib).

Tighten the nut (17) to a torque of 26 Nm (18
1b#t) while holding the adjuster screw in posi-
tion,

FUNCTION TEST
After assom

g test the function of the power
steering and to make sure that it does not leak.
When doing this, follow the instructions given on
page 6-32.

Fig G2 Checking torqes



Replacing power pump

REMOVING

1. Clean round the connections (at 2 and 2, Fig.

6-103).

Disconnect the suction line (2) and collect the

il running out.

3. Disconnect tho delvery lina (3). and unacrew
the tensioning bolt {4) and the sttaching bolts
(). Protect the nipples snd connections from
dirt.

4. Ungcrew and remavo the pump:

INSTALLING

o of pump, the

new pump with brackets, pulley and other parts,

goe Fig, 6-103. When fitting the pullay, the tole-
tances may be such that the pulley cannot be pres-
sed on by hand. In these cases, press on the pulley
with care. It must not be hammered on, otherwise
thve bearings might easily get damaged. this result-
mg i naise in the pump,

. Ploce the pump in position and connect up the

oil linea with new aeals fitted.

2. Fit the attaching bolts and other components.
see Fig. 6-103 Tension the drive belt so that
it ean be prossed in about 5 mm (3/167) halfway.
Tighten the bolts and the connections.

. Fill with oil and blesd. see under ~OIl filling
and bleading”.

w

Fig. 6100, Powsr pump, fithed
1. Piug fee contral vabe 4 Tressening Bolt
2 Suctien line 5 Mitnching bkt
3 Deirvary line o Pawer pomp

Reconditioning power pump

DISASSEMBLING

1. Unscrow the nut (1. Fig. 6-104) and pull off the
pulley. If necessary voe puller 2279, Remave
the brackets

1, Mt 10, Housi 0. Covee

2. Wiabar P . Circlip

3 Kay 21 O-ring

4, Shat = Sprng

& Ciralip 2. Plug

& Bawing 24 Packing

7, Girclip. = Motor

8. Gasling ring g M. Egreg

9 Newdla bearsng 1 Outer plate 7. Conenl valva piston
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Fig. 305 Removing otor

2. Remove the circlp (20) with polygrip pliers.

3. Remove the cover (18], spring (22) and plate
(18). Use palygrip pliars

4. Shake out the intermediate piece (16) and rotor
{25), see Fig. 6-105. If it is not easy to remove
the intermediate plece. allow it remain until
Iater an

5. Remove the circlip (5) at the drive and

6. Carefully press out the shaft (4).

7. Press the plate (14) out of the housing The
Intermediate piece should follow at the same
tima, if not already removed.

B, Scrow out the pleg (23) and shoke out the
spring (26} together with the valve (27).

9, Press out the needle bearing (8) and sealing
ring (8] ot the same time with tool 2996, see
Fig. B-106.

10. Take the O-rings out of the housing,

INSPECTING

Clean all parts

u

L

Check the shaft (4, Fig. 6-104) for scoring from
the sealing ring and noedle bearing, Check the
threads and lands for damage. If the bearing
(6} is damoged, it can be removed after the cir-
elip (7) has been taken off.

Check the needie bearing {9) and replace il
necesgary.

Chack the plates (14 and 18) for wear and
Fcoring,

4

o

&,

Check the rotor (25], Intermodiste piece (16)
and blade (15) for wear. The blade should go
easily Inte the rotor, These parts ore replaced
togather in sots.

Check that the control valve piston [27) does
nat jom in the housing bore. Make sure that the
piston has the same ‘tolerance group as the
housing, that s, that the numbers agree (“1"
and 2" or "117).

Screw the control valve piston apart. When do-
ing this, do not hold round the steering surfaces
but use polygrip plters at the holes, Take care
of the parts, clean and inspect. If there Is any
damage, replace the piston completa.

Assemble the parts, The number of washers
will dutérmine the opening pressure.

Biow all channals In the housing clean,

ASSEMBLING

Before agsembling, all parts should be wall cleansd
and lightly ofled. All seals should be replaced with
new ones.

1.

Press the needle bearing (9, Fig. 6-104) into
the housing with the halp of drift 2966, se Fig.
6-107. The bearing should be pressed in until
the tool bottoms so that the needle bearing
ter edge |@ 37.0—37.2 mm (145—1.467)
from the edge of the housing.

Fig. 8108, Remoring wealing 1iog



Fig. 6107, Fitiing needta Eaaring

2. Apply universal grease between the lps of
the sealing ring (8) and pross it in with drifi
2997

a. Place the O-ring (12) in position in the Inner
groove of the housing.

4. If the bearing (6) has been removed, press
the shaft into the bearing Fit the circlip (7)
in its groove.

5 Fit the shaft with bearing, Fit the circlip (5) in
its groave.

& Place the O-ring (13} in its grocve on the plate
(14). Fit the plate as shown in Fig. 6-108

7. Fit the intermediote piece (Fig, 6-109). The

small hole on the pin and the other two op-
posite the plate hoies.

Fig. S108. Ianer gdatn fimed

6:44

o o

Fig G100 Inteemediste ploce innd

. Place tha O-ring (17) in position in the houning.
. Fit the rotor (25) with the smoath drill against

the drive side. Fit the 10 blades (15) with the
rosnded surface facing ocutwards towards the
intermaxdiate piece (Fig. 6-110).

Fit the plate (18) on the intermediate piéce ac-
cording to Fig. 8-111. The pin should be in one
of the two outer holes.

. Place thae O-ring (21) in its groave (Fig, 6-112),

Fit the spring (22) and cover as shown in Fig.
6-112. Hold the cover down with pliess and fit
the circlip (20) in its groove.

Fit the control valve piston (Fig. 6-113), Fit the
spring (26), packing (24) and plug (23)

. Fit the nipple. brockets and pulley, see Fig.

647

Fig. S11%. Flosar blade fined



Fip. G111, Outer plate fitiest

Fip. 8112, Fitting cover

Fig. G:11L Fiming conral vabes

Replacing oil filter
When changing the oil, which is normally don

In connection with replacement of the power atoer-
ing companents, the filter should aiso be replaced
This is accessible after the spring and retaingr in
the oil centainer have been lifted off. Clean the
container bofore fitting the new filter. Also replace
the gasket in the outer cover




FAULT TRACING SCHEME

When fault tracing In vehicles with power steering, always start by checking the ol level, see page
31, Any leakage must be put right before adding oil,

| FAU

REASON | ACTION

THE CAR WANDERS

Too low oil level or alr In system Chack ail level and bleed according to page 31,
Abnormal loading. Distribute loaging.

Unsuitable tyre equipment. Shift wheels.

Faulty wheel adjustment. Check and adjust wheels.

Loose atearing pans. Check and tighten up.

THE CAR PULLS TO ONE SIDE

Too low or uneven pir pressure in tyres. Check air pressure [see Part 7).

The front spring have fatigued or have different Remove and check spring (see Part 7),

haight.

A roller bearing I8 too tight. Check the bearings. Replace damaged bearings
and adjust (see Part 7).

Faulty tracking, Check-measura the body and straighten up If
necessary. (See Part 8).

Bent stoering rod. Replace domaged rod.

Incorract camber. Chock and adjust the camber, Pulling can be in-

fluenced by giving the wheels different inclination
with the tolerance.

STEERING STIFF TO RIGHT AND LEFT

Too low oll level or air in system. Chock oll level or bleed according to page 31.
Pump control valve jams or ks blocked. Remave, clean and check control valve.

Filter blocked. channel blocked. Aemaova filter, clean channel,

Excossive caster. Check ang adjust the caster.

lamming ball joints. Roploce ball joint.

Damaeged sealing rings in power steeving gear. Recondition or replace steering gear.

STEERING HEAVY EITHER TO LEFT OR TO RIGHT

Pressure bullds up only on ona side of the power Recondition or change power stearing gear.
jpiston.

HEAVY STEERING WITH RAPID STEERING WHEEL TURNS

Pump pulley belt alips. Tension or replace pulley belt.

Pump contral valve blocked. Remove, clean and chock the control valve.
Pump has too litthe capacity. Recondition the pumg.

Alr i the powor system. Bleed the system, fill il according to page 31.

B:48



FRONT WHEEL SHIMMY

Alr in system,
Unbalanced or warped wheels.

Incorreat whal adjustment.
Loose or womn front wheal bearings.

SHOCKS AND JARRING
Too low oil level or sir in the system.
Axinl play on steering ahaft.
Warm loose.

Looseness in other stearing components.

Bleed the system.

Balance the wheels and eventually align
(se0 Part 7),

Chack the wheal adjustment.
Adjust or replace bearings.

IN THE STEERING WHEEL

Chack the oll level or bleed sccording to page 38
Adpust the pressure point.
Rocondition worm.

Tighten or replace worn compenant.

THE STEERING WHEEL CONTINUES TO FULL LOCK

Incorrect adjustment on stearing vakve.

Recondition steering gear.

NOISE FROM OIL PUMP

Teo low oil level or air in the system.
Warn pump.

Check the oil level or bleed according to page 36,
Recondition the pump

OIL LEAKAGE

Daofective seals or bad connections.

Clean and wipa dry the steering gear on the
outside.

Test-run and load the steering gear. Locate the
leakage.
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