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GROUP 60

WHEEL ALIGMENT

In order for the vehicle to have good steering
propeﬂies and minimum lyre wear, the front wheels
must have certain, pre-determined seftings which
are generally known as wheel alignment. This in-
cludes caster, camber, king pin inclination, toe-out
and foe-in.

CASTER

This refers to the longiludinal inclination of the
king pin (forwards or backwards) (A, Fig. 1). This
means easy steeting since the wheels have a tend-
ency to maintain the straight-forward position,

L. .. VERTIKALLINJE
'A

Fig. 1. Caster

Vertikallinje = Vertical line

CAMBER

This refers to the inwards or oulward inclination
of the wheel. Camber is reckoned to be posifive if
the wheel is inclined outwards and negative if it is
inclined inwards. Positive camber is shown af C in
Fig. 2. Faulty camber means uneven lyre wear.

KING PIN INCLINATION

This refers to fhe inward inclination of the king
pin (B, Fig. 2). King pin inclinalion means that
the centre lines of the king pin and the wheel
approach each other towards ground level. The
wheel is thus easier to turn. The king pin inclinatian
also influences the tendency of the wheels to run
straight ahead since the vehicle is lifted slightly
when the steering wheel is furned.

TOE-OUT

When driving round a curve, the wheels have
varying radii of rofatien. In order to have the same
turning centre with resulfing minimum tyre wear,
the front wheels must be furned 1o a varying extent.
This relationship, the toe-out, is determined by the
construction of the steering rods and sfeering.arms.
See Fig. 3.

VERVIKALLINJE

r—_——

|
: o

——

(.
i

Fig. 2. Camber and king pin inclinaiion
Vertikallinje = Vertical line

TOE-IN

The difference in the distances (E and G, Fig. 3)
belween the wheels measured at hub height at the
rear and front of the tyres is called toe-in. The
purpose of toe-in is to reduce tyre wear.

Fig. 3. Toe-out
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MEASURING AND ADJUSTING
WHEEL ALIGNMENT

Wheel alignment is measured by means of special
instruments of which many different types are avail-
able. For this reason, no general instruclions con-
cerning the procedures to be adopted are given,
with the execeplion of toe-oul and toe-in. The prin-
ciple of measurement is that camber is measured
direcily when the wheels are in the straighi-lorward
posifion. Caster and king pin inclinalion cannot be
measured directly. Instead, measurements of the
angular difference are carried out on the instrument
when the wheels are furned from 20° outwards o
207 inwards,

Most types of modern measuring tools for wheel
alignment require that the wheels are locked by
means of a pedal jack or similar device. This is
not sufficient on vehicles equipped with Duo-Servo
type brakes since the brake shoes in this sysiem
have a certain amount of reciprocating movement.
On such vehicles, therelore, the brake drum should
be locked mechanically to the brake backing plate
when measuring. This can be done by applying
welding pliers befween the drum and brake back-
ing plate on sach front wheel (see Fig. 4), when it
is not necessary fo use a pedal jack.

When carrying out wheel alignment measurements,
always follow the instructions given with the meas-
uring instruments concerned.

VoLvD
29108

Fig. 4. Locking the brake drum

Measures to be taken before adjusting
wheel alignment

Before any adjusimenis are made, the following
points must be checked and any faults carrected.
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1. Check the tyre pressure on all wheels.

2. Check that the front wheel tyres are equally
worn. If not, change around with a rear wheel
or the spare wheel.

3. Check that the wheel warp and cut-of-round-
ness do not exceed 2.5 mm (3/32"), and that
the radial throw does nol exceed 2.5 mm
(3/32"),

4. Check the front wheel bearings, king pin and
bushes as well as the shock absorbers.

5. Check that the contral arms are not damaged
and that they are firmly allached fo the froni
axle member. Check that the control arm bush-
es do not have excessive play.

6. Check that the springs are in good order and
are nol faligued.

7. Check the play and adjustment of the steering
mechanism. With the steering mechanism in the
ceniral position, the wheels should point
straight forward.

8. Check the steering rods, steering arms and
idler arm.

9. Check that the vehicle has normal equipment
(oil, waler, petrol and foels), but is otherwise
unloaded.

Adjusting casfer

Caster should be —3/4% - +1/4° This iz adjusi-
ed by loosening the clamp bolt {1, Fig. 5) and
then turning the eccentric bush (2). Use wrench
SVO 1411 il the bush is early production with a
width across flats of 28.5 mm (1 1/8") and wrench
SVO 2201 if the bush is late production with width
across flats of 343 mm (1 11/32"). One complete
lurn alters the angle by 1/2°.

Fig. 5. Adjusting caster and camber

1. Clamping screw 2, Eccenfric bush




Noie that if the wheel has the correct camber, one
complete turn must be given, otherwise the camber
will be aliered. Tighten the clamp boit before
checking the caster.

Checking camber

Affer the caster has been checked, adjust the
camber. This should be —14° - +1/2°, 1t is adjusi-
ed by loosening the clamp bolt and turning the
eccentric with wrench SYO 1411 or SVOQ 2201, see
Fig. 5. Aliering the camber also means a slight
alteration of the caster, but this is negligible.

Adjusting toe-in

The toe-in should be 0—3 mm (0—0.12 ins.).
This is adjusted by slackening the clamping bolis
or locknuls respectively and turning the tie-rod in
the required direction. By turning in the normal dir-
ection of rotation of the wheels, the distance be-
tween the tyres at the front is reduced, that is to
say, the foe-in increases. Thus a 1/4 turn of the
tie-rod represents a loe-in of about 3 mm (0.12").
When the correcd loe-in has been oblained, the
clamping bolfs are tightened 1o a torque of 1.1—
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1.4 kgm (8—10 Ib.i.). In the case of the late pro-
duction tie-rods, the locknuts can be tighiened ‘o a
torque of 7.5—9 kgm (55—65 |b.it.).

Checking king pin inclination

As a precautionary measure, the king pin inclina-
tion should also be checked. This should be 5°
when the camber is 0°, '

Checking toe-out

1. Place the front wheels on turniables and ensure
that they are pointing straight forward. When
the vehicle is placed on them, the turniables
should be set to zero and locked.

2. Turn cne of the wheels 20° inwards and read
off the turning angle of the other wheel. This
should be 22+ 1°,

3. Turn the wheel in the other direction and read
off the angle of turn on the other wheel in the
same way,

3. There is no possibility of adjusting the toe-out.
If it should be faully, check the sieering arms
and steering rods and replace any damaged
parts.
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GROUP 61

FRONT AXLE
DESCRIPTION

The PV 544 and P 210 have independent front
wheel suspension. There is thus no front axle as
such, this being replaced by a robust box-section
front axle member. This member is bolted to the
front part of the integral body (on P 210, fo the
frame). The front engine mounting rests on the
cenire part of the member. The wheel suspension
and springs are fitted on the ends of the member.
The whole consfruction of the front axle is illus-
trated in Figs. 6—9.

The inner ends of the upper and lower control
arms (2 and 8, Fig. &) are piveled on the front axle

membér (6) by means of pins and bolts. Al the
ocutfer end the coniral arms are attached to the stear-
ing knuckle (1} by means of balts and threaded
bushes. The upper bush is eccentric for adjusiing
camber.

The stukb axle (&, Fig. 7) is carried by the king pin
(18) on which the steering knuckle is pivoted. The
axial thrust of the steering knuckle support is faken
up by a ball bearing {39).

The stabilizer bars (4, Fig. 6) are allached fo the
lower control arms and to the body (on P 210, fo
the frame).

Fig. 6. Front axle and steering gear

Steering knuckle
Upper contrel arm
Stearing box
Stabilizer

Pitman arm

Fronl axle member

Al S

7. Steering rod and tie rod
8. Lower control arm
9. Spring

10. Shock absorber

11, Siub axle

12. Steering arm
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Brake drum

Wheel

Wheel nut

Hub

Grease cap

Stub axle

Split pin

Castle nuf

Inner ring, outer bearing
Washer

Roller bearing

Quler ring, outer bearing
Inner ring, inner bearing
Roller bearing

15
16,

177

18.

1%,
20,

21,

22

23

24,

26,

27.
28.

Front axle

Fig. 7.

QOuter ring, inner bearing
Sealing ring

Sealing washer

King pin

King pin bushing
Clamping scraw
Steering knuckle

Shock absorber

Upper control arm
Rubber bulfer

Boll

Pin for upper coniral arm
Front axle member

Pin for lower contral arm

30,
31.

32
33.

34,
35

36.
3ar.

38
3%,

41.
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Balt

Lower confral arm
Rubber buffer
Stop screw

Stop screw

King pin stop key
Adjusting shim
Steering arm

King pin bushing
Sealing washer
Raoller bearings
Splash guard
Brake backing plafe
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Locking washer
Rubber seal
Steering knuckle
Ecceniric bush

Rubber seal

Fig. 8. Upper control arm
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7. Lock washer 13. Bush
8. Balt 14. Rubber seal
9. Grease nipple 15. Ball
10. Spring washer 146. Pin
11, HNut 17. Rubber seal
12. Greasa nipple 18. Bush

19. Grease nipple
20, Mut

2. Washer

22. Shock absorber
23, Rubber bush
24. Bolt

Mut
Lock washer
Rubber insert

Steering knuckle
Bush

Lower control arm

Fig. 9.

Rubber insert

Lock washer

Bolt

Grease nipple
Rubber buffar
Stabilizer allachment

b= I B

12.
13,
14.
15.

16,

Pin

Rubber bushing

Washear

Muf (in late production
Myloc nut)

Boll with washer and nut
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REPAIR INSTRUCTIONS

REMOYING COMPLETE FRONT
WHEEL SUSPENSION
1.

1.

Remove the hub caps and slacken the wheal
nuis slightly.

Place a jack under the front axle member and
litt up the front end of the vehicle so that the
wheels are free. Place blocks under the body
{for P 210 the frame) behind the front axle
member.

Remove the wheel nufs and lifi off the wheels,
Disconnect the stabilizers from the lower con-
tral arms.

Pull off the pitman arm. Use fool SYO 2370 as
shown in Fig. 28,

Put a wooden block under the brake pedal.
Disconnect the fronf wheel brake line at the
master cylinder. Plug the connections to pre-
vent dirt from entering the brake system.

Screw off the nuis at the front engine mouni-
ings. Remove the front engine guard plate
Place a wooden block (1, Fig. 10, size about
62X 6Xbem =24 V22 V2 X 2147)

above the support members but under the fan
hub (3). Insert the woeden block from below.
In addition, on P 210 two blocks (2, size
4XE6XE em=112X2%:2X22") should be
placed between the frame and the above-
mentioned wooden black. On late production
models a recess musit be made in the block.
If the vehicle is not to be moved and an over-
head hoist is available, the engine can be
suspended in this instead.

Unscrew ithe four bolts an each side which
hold the front axle member 1o -the body {on
P 210, to the frame).

Lower the jack carefully, (Sometimes it is ne-

cessary to slacken one of the upper control

Fig. 10.
Woeden block 2.

Engine suppori
Wooden block 3,

Fan hub

arm inner sitachments &t the fronf axle member
in order thaf the front suspension unit can be
lowered.) When the brake backing plates have
reached the floor, the jack and front wheel
suspension unit are pulled out.

When about fo carry out work on the front
axle member, place it in fixiure SVO 2560
and stand SVO 2520, see Fig. 11.

FITTING COMPLETE FRONT WHEEL
SUSPENSION

1,

Lift up the front wheel suspension unit on a
hydraulic jack and move it under the vehicle.
Place two guide pins into the body (the frame
on P 210), Raise the jack so that the fronf axle
member comes into position and boli in an.
Remove the wooden block for suporting the
engine and fighfen the engine down onio the
front engine mountings. Connect the brake
lines.

Fit the pitman arm (see insfrucfions under
"Steering gear”).

Fit the stabilizers.

Air-vant the front wheel brake system. See
Part 5.

Lift on the wheels after having cleaned the
contact surfaces between wheel and hub free
from sand and dirf, and fighien the nuts suffi-
ciently so tha! the wheel cannot be disturbed
on the hub. Lower the wehicle and tighten the
wheel nufs. Tighten every other nut a little af
a fime until all are tightened jo a forque of
10—14 kgm (72—101 |b.it.). Fit the hub caps.
Check the wheel alignment. (See under ihe
heading "Wheel Alignment”, page 1.)

sV 7380

WOIL Wi
az3al

Fig. 11. Fixture for front axle member
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Fig. 12. Removing grease cap

REPLACING KING PIN AND OUTER
CONTROL ARM BOLTS WITH
BUSHES

The clearance in the threaded bushes should nor-
mally be 0.3—0.6 mm (0.012—0.023"). The maximum
permissible clearance is 0.8 mm (0.032"). The radial
clearance of the king pin should not exceed 0.3
mm (0.012"),

Removing

1. Remove the hub caps and slacken the wheel
nuts slighily.

2. Lift up the front end of the vehicle so that the
wheels are free and place frestles under the
lewer control arms. Remove the wheel.

3. Remeove the grease cap with fool SVYO 2197
(see Fig. 12). Remove the split pin and castle
nut. Pull off the front hub with puller 5VO

1791 o

Fig. 13. Removing hub

6.8

S0 1794

WOLYO
102377

Fig. 14. Removing inner bearing

1791 as shown in Fig. 13. Pull of the inner
bearing ring, if necessary (see Fig. 14) with
S5VO 1794,

Remove the four bolis which hald the brake
backing plate in place (41, Fig. 7) and splash
guard (40) fo the stub axle (&). Lift off the
brake backing plate, afler which it should
be tied up with a piece of wire or similar so
that the brake hose is not damaged.

Remove the splif pin and nut for the sieering
rod ball jeinl. Screw back the fensioning screw
on tool 5¥0 2294 and place the tool on the
ball joint as shown in Fig. 15. Press in the tool
properly and ensure that the thread of the
ball joint enfers the countersink in the fool.
Screw in the tensioning screw until the ball
joint releases,

Slacken the nut and screw out the upper con-
frol arm bolt. Take off the clamping bolt and
remove the eccentric bush,

(Only when replacing contrel arm bolis with
bushes.) Slacken the nut and screw ocut the
lower confrol arm bolf. Disconnecl the shock

absorber al the boltem. Lift off the steering
knuckle suppori. Screw out the lower bush,

Fig. 15. Removing ball joint
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Fitting

1. Clean the steering knuckle. Clean off any burr
at the bush posifions. Press in the new
bushes with drift SVO 1442. Make sure that
the lubricating hole comes oppaosite the grease
nipple and ihat the shorl lubricaling groove
faces the sealing washer, see Fig. 18.

VoL
21937

Fig. 16, Removing the sealing washer

B. Drive out the stop key with a drift. Remave
the sealing washer with a pointed punch as
shown in Fig. 16. Drive out the king pin down-
wards with ool 5V0 2224 as shown in Fig. 17.
Place in the exiensions as required. If the king
pin fits very tightly it should first be knocked
up a littfle with the help of a straight, thick

drift.
9. Remove the grease nipples. Drive out the king
pin bushes with drift SVO 1442. Fig. 18. King pin bushes

sl

Fig. 17. Removing king pin ' Fig. 19. Reaming king pin bushes

6—9
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Ream the bushes with reamer 5VWO 1171 as
shown in Fig. 19. With a new king pin the
play should then correspond fo a running fif.
Fit the grease nipples. Coat the bushes with
chassis grease.

Place the stub axle, thrust bearing and ad-
justing shims in posifion and place the cent-
ring mandre! SYO 4005 in the upper bushing.
Change the shims until the bearing take-up
corresponds to a friction forque of 5—65 kg/cm
(4.33—56.3 |b.in.) when furning the spindle.
A spring balance attached to the split pin hole
of the spindle should then give a reading
0.3—4.3 kg (0.66—9.46 |b.) when pulled at
right-angles {o the spindle, see Fig. 20. Then
drive in the king pin ensuring that it comes in
the correct position Fit the siop key. Check
that the steering knuckle turns easily. Fit the
sealing washers by placing them in position
with the dished side oulwards and then knock-
ing them flat with a hammer and drifi.

Fig. 20. Measuring friction torque

Fit the steering knuckle with bushes, quard
plate and bolis. Fit the steering rod to the
sfeering arm. Then turn the ball joint so that
the split pin hole comes across the longitu-
dinal direction of the rod. Tighten the casile
nut to a torque of 3.2—3.8 kgm (23—27 Ib.iL.).
Fit the brake backing plate and splash plaie on
the stub axle,

Fit the hub and wheel in accordance with
points B—12 under "Replacing and adjusting
front wheel bearings”, Part. 7.

Check the front wheel alignment.
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RECONDITIONING THE CONTROL
ARM SYSTEM

Straightening of damaged conirol arms may only

be carried out to a minor extent, and then anly in

a cold condition. If an old part differs considerably

when compared with a new one, it should be re-

placed.

Upper conirol arm
REMOVING

1.
2.

Slacken the wheel nuis slightly.

Lift up the front end of the vehicle so that the
wheel is free and place a fresile under the
lower control arm.

Unscrew the wheal nut and lift off the wheel.
Disconnect the shock absorber aftachment at
the upper control arm bolt (24, Fig. 8).
Unscrew the nut (1), after which the bolt (8)
is screwed oul.

Unserew the holis (15) which hold the pin
{18) to the front axle member, atfer which the
control arm is lifted out.

REPLACING PIN

The pin (16) is removed from the coniral arm
by screwing out the grease nipples (12 and
19) and then the threaded bushes (13 and
18) at the ends of the pin.

Secure fixture 5VO 2300 in a vice ensuring
that the top edge of the plate is clear.

Fit the rubber protector on the new pin and
inseri this into the conirol arm. Screw the bush-
es onte the pin about two turns. [t should
then be possible to move the pin axially, if not
the bush must be screwed back slighily.

Place the conirol arm in the fixture so that the
peg on the cap fils into the U-profile on the
control arm and the holes in the shoulders of
the pin fit on both the guide pins. Move the
cap towards the conirol arm, tightén the wing
nut slightly, screw in the slop screw and
tighten up the wing nuf. See Fig. 21.

Lubricale the bushes externally and serew
them in until the hexagon comes against the
control arm. Place the rubber protector in posi-
fion on the bushes and fit the grease nipples.

Slacken the wing nut and stop screw and lift
off the control arm..
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Fig. 21. Fitting pin in upper contral arm
1. Control arm
2, Bush
3. Rubber profector
4. Pin
FITTING

Place the conirol arm in the correct position
after which the bolts (15, Fig. 8) which held
the pin {16) to the froni axle member are fii-
fed. Tighten the bolis fo a torque of 5.5—6.2
kgm (40—45 Ib.f1.).

Fit new rubber seals (3 and &), and then the
bolt (8) (hexagen flat forward) with the nut (1),
Do not forget the locking washers (2 and 7).
Check that there is clearance. This should nor-
mally be 0.3—0.6 mm (0.012—0.023").
Lubricate the king pin and bushings and check
that the grease peneirates through to all the
lubricating poinis.

Fit the shock absorber and wheel. Lower the
vehicle. Tighten the wheel nuts fo a torque of
10—14 kgm (72—101 |b.ft.).

Check the wheel alignment, see under the
heading "Wheel alignmeni”.

Lower conirol arm

REMOYING 2
1. Slacken the wheel nuts slightly.
2. Lift up the froni end of the vehicle sa that the

wheels are free and place trestles under the
front axle membar.

Eemove the wheel. Disconnect the siabilizer
from the attachment (11, Fig. 9).

Place a jack under the control arm pin. Remove
the nuis for the attachment in the front axle

PV 544, P 210

member and lower the jack, see Fig. 21. Re-
move the spring. Screw off the nut (1, Fig. 9)
and bolt (8) and litt off the control arm to the
front.

REPLACING PIN OR BUSHINGS

Remove the nuts (15, Fig. 9) and washers (14).
Remove the two inner bolts (16) which hold baoih
paris of the conirol arm together and slacken the
outer one slightly. Turn both the paris of the contral
arm away from each other and remove the pin and
bushes. Fitting is done in the reverse order and is
tacilitated it the rubber bushes are coated with

soap solufion.

Fig. 22. Removing lower confrol arm

FITTING

1.

Fit new rubber seals (3 and 6, Fig. 9) and then
the bolt (8) (hexagon flat forward) with locking
washer (7). Place on the washer (2) and tight-
en the nuf (1). Check that there is a clearance
of 0.3—0.6 mm (0.012—0.023") in the bush.
Place the spring in position with the straight
end downwards. Move up the control arm pin
into position with the help of a jack, see Fig.
22. Secure the pin and lock with split pins.
Lubricate the bolt and check that grease pene-
irates thraugh the bush.

Fit the stabilizer and wheel. Lower the vehicle.
Tighten the wheel nuts to a torque of 10—14
kgm (72—101 |b.fi.). Check the wheel align-
ment.

6—11
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Replacing outer control arm bolts
with bushes

1.

Slacken the wheel nuts slightly. Lift up the front
end of the vehicle and place a frestle under
the lower confrol arm cenirally below the
spring. Remove the wheel,

Slacken the nut (1, Figs. 8 and 9) and screw
out the bolt (8). The upper bush can be re-
placed after the clamping bolt has been re-
maved. The {ower bush is screwed out.

6—12

Fit the new bushes, Place the steering knuck-
e and new rubber seals in position and screw
in the control arm bolt with lock washer, (see
Figs. 3 and 4). Place on the lock washer (2)
and tighten the nut (1), Check that there is a
clearance of 0.3—0.6 mm (0.012—0.023") in
the bush.

Lubricate ihe bolts and check that grease
penetrates through the bush.

Fit the wheel. Lower the vehicle. Tighten the
wheel nuis 1o a torque of 10—14 kgm (72—
101 lb.ft.). Check the wheel alignment,
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GROUP 64

STEERING GEAR

DESCRIPTION

Fig. 23. Steering gear
1. Left steering arm 8. Ball joint 15. Ball bearing
2. Grease nipple (early production only) 9. Right steering rod with ball joints 16, Spring
3. Left steering rod with ball joinfs 10. Right steeting arm 17. Locking washer
4. Pitman arm ' t1. Idler arm 18, Nut
5. Cap nut over adjusting screw 12. Bracket for idler arm 19. Steering box
6. Clamp (locknut in tafe produciibn) 13. Steering column jacket tube 20. Filling plug
7. Tie-rod, early production 14, Steering column

The construction of the sieering gear is illusfrated
in Fig. 23.

When the steering is turned, the movement is trans-
mitted thraugh the steering column (14) to the
steering box (20) and pitman arm (4). From here
the movement is fransmitted through the tie-rod (73,
idler arm (11), steering rods (3 and 9) and steering
arms (1 and 10) to the wheels.

The type of steering box is "Gemmer, cam and
roller”.

The turning circle 'is approx. 9.8—10.8 metres
{34’ 2"—35' 5”) depending on the vehicle mode!
and steering gear, With effect from PV 544 C and
P 210 B, the rods are provided with plastic lined
ball joints. This means that it is not necessary to
lubricale them so that the ball joints concerned do
not have grease nipples (2, Fig. 23).

6—13
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Fig. 24.
Rubber dust shield 7.
Ball sfud 8.
Idler arm 9.
Split pin 10.
Castle nut 11.
Spacing sleeve 12

RN P e

Fig. 25.

Hole for tie-rod
Idler arm

Washer {methane
Grease nipple
Pin

Bush

Idler arm mounting, early production

Bolt

Bracket

Rubber dust cover
Nut

Washer

Bush

13.
14.
15.
16,
17.
18.

Ball joint

Clamp

Tie-rod

Steering rod with ball jeint
Bearing unit

Spring

27325

Idler arm mounling, lale production

rubber) 9.
10.
1.
12.

Washer
Nut

Locking ring
Washer (methane rubber)
Adjusting shims

Bracket
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Belt

Adjusting screw
Locknutf

Locking ring

Upper cover

Upper ball bearing
Sleering column
Jacket tube

Piiman arm shaft bush
10. Sealing ring

WoEE Mo R e

11. Pitman arm

12. Hut

13. Steering box housing
14. Lower cover

15. Locking washer

16. Lower ball bearing
17. Balt

18. Adjusting shims

1%, Pitman arm shafi

20. Gaskel

Fig. 26. Sleering box, type Gemmer

REPAIR INSTRUCTIONS

REPLACING THE STEERING WHEEL

1. Remove the fuse for the horn.

2. Unscrew the two aftaching bolls, furn the horn
ring slightly and lift it up. Bend down the lock-
ing washer and remove the steering wheel nut
and washer.

3. Check that the direction indicafor switch is in
the neutral position. Pull off the steering wheel
with puller SV¥O 2325, see Fig. 27.

4. Fit the new sfeering wheel. Check that the
swifch ins in the neufral pasition and that cor-
responding points on the steering wheel
spokes come horizontally when the front
wheels are poiniing straight forward. Place on
the locking washer and fighten the steering
wheel nut fo a forque of 3.5—5 kgm (25—35 Fig. 27. Removing the steering wheel
Ib.#.). Lock the nut. A=5VYO 2325

¥oLWD
400 T3
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Fig. 28. Removing pitman arm

STEERING BOX
Removing

1. Remove the sieering wheel, see poinis 1—3
under "Replacing the steering wheel".

2. Disconnect the horn lead on the steering box.
Pull the lead with bush, spring and cowver,
up through the steering column. Unscrew the
screw and remove the housing for the direclion
indicator switch in cases where fhis is fitted.

3. Remove the jacket tube support under the in-
strument panel. Lift the driving seat ouf of the
way.

4. Screw off the nut for the pitman arm. Pull off

the pitman arm from the pitman arm shaft with
puller SYO 2370 (Fig. 28).

5. Disconnect the steering box from the body (on
P 210, the frame) and lift out the steering box
with jackel forwards and upwards.

Dismantling
. Wash the steering box clean externally.

2. Remowve the bolis for the upper cover, pull up
the cover and pitman arm shaft a little and
drain off the oil. Pull out the cover and pitman
arm shaft.

6—16
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Fig. 29. Removing adjusting screw

3. Remowve the lower cover and take care of the
adjusting shims. Tap the steering column care-
fully and pull it out with the worm and bear-
ings.

4. Slacken the locknut (on early production, the
cap and locking washer) and screw the adjusi-
ing screw out of the caver. The adjusfing screw
can be removed from the pitman arm shaft
after the lecking ring has been removed, see
Fig. 29.

Inspecting

Clean all parts in white spirit,

Check the pitman arm shaft. The roller must not
be scrafched, scored or worn on the contact sur-
faces or be loose in the pitman arm shaft. If 5:::, the
pitman arm shaff must be replaced.

Examine the steering worm contact surfaces against
the roller and the inner races of the ball bearings.
If there are any scrafches, scoring or heavy wear,
the steering worm with steering eolumn must be
replaced.

Examine the oufer rings and balls of the bearings.
Any bearing parts which are scored or otherwise
damaged must be replaced. The upper bearing
ouler ring is removed with puller YO 1819,

Check to see whether the pitman arm shaft is loose
in the bushes. if so, replace bushings. The bushes
are removed independently in aither direction
with puller SVO 1819, when the sealing ring also
comes out, see Fig. 30.

The bush in the light alloy cover is cast in so that
the complete cover musi be replaced. .-"/

S
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Fig. 31. Fitling bush

2e00g

Fig. 30. Removing pilman arm shaii bush

4, | the upper bearing outer ring has been re-
moved, if is pressed in with drift SVO 4113,
If the jacket tube on a sieering box without
clamp has been removed, this is pressed into

If the presseu:i—in jacket tube has fo be separated the steering box housing sufficiently far so that

from the housing for any reason, this is pressed out

with a suitable drift.

The jacket tube bearing is removed with puller

SVO 4078,

and sealing ring

Assembling

1. Press the pilman arm shaft bushes inta the
housing from each direction with tool SVO
2278 and SVO 1801, see Fig. 31. In late pro-
ducfion steering boxes the upper of the ori-
ginal bushings is provided with il grooves.
In this way the bushings receive slightly better’
lubrication when they are new. 5uch oil
grooves are not, however, necessary and in
order to avoid the risk of faulty filting the
bushes are alike and without oil grooves when
they are sold separately.

2. Ream the bushes in the housing with reamer
SWO 2225, First insert the reamer in the hous-
ing after which the guide S¥O 2234 is screwed
on and reaming can begin, see Fig. 32, After
reaming all metal chippings must be removed
from the steering box. In the case of light alloy
covers, the bush is ready machined.

3. Fit the sealing ring for the pitman arm shaft
with drift SVO 2227,
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10.

alter the jackef tube bearing and steering co-
lumn have been fitted, the sieering column
should project 77—79 mm. (3.03—3.11") oul-
side the jackei tube, see Fig. 33.

Place the steering column with bearings in the
steering box housing. Fit the lower cover with
adjusting shims of the same thickness as were
there previously, Tighten the bolis and check
that the steering column moves easily without
any play. When the bearings are correcily ad-
justed, a torque of maximum 1—2.5 kg/cm
{0.87—2.17 Ib.in.} should be required to tum
the steering column,

Fit the adjusting screw, washer and locking
ring in the pitman arm shaft. The axial play in
the adjusting screw should be as small as
possible and should not exceed 0.05 mm
(0.002"). The play is reduced by replacing
the washer with a thicker one. The adjusfing
screw must, however, be easy o tumn after
fitting.

Apply the profecting sleeve SVO 2199 as
shown in Fig. 34 and fit the pitman arm shaft
inte the steering box housing, Apply a few
drops of cil to the adjusting serew in the pit-
man arm shafi.

Fit the cover and gasket over the pitman arm
shaff, Screw up the adjusting screw for enough
so that the pitman arm shaft is not pinched
when the aHaching bolis are fightened.

Flace on the steering wheel and attach a spring
balance fo the circumierence of the wheel, see
Fig. 35. Screw down the adjusting screw un-
fil a pull of 0.4—0.7 kg, (0.88—1.54 Ib.) is
required to furn the sleering wheel past the
cenfre position When the correci sefting has
been obfained, the locking washer and eap
nut are fitted in the case of a cast iron cover.
There are two different types of lock washer
in order fo permit fine adjustiment of the
adjusting screw. In the case of a light alloy
cover, the adjusting screw is locked with a
nut. Repeat the fest after locking.

Fill up with oil, see "Specifications”. Due fo
the viscosity =f the oil the whole quanfity can-

Fig. 33.

Fitting jacket tube.
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Fig. 34. Fitting pitman arm shaft

LY
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22808
Fig. 35. Measuring steering wheel torque

not as a rule be filled in at once. First {ill up
as far as possible and then check the level
after about 15 minutes, topping up as neces-
sary.

Te obiain the best steering properties, a new
steering gear should be adjusied after the
first 5000—10000 km (3 000—5 000 miles).
Adjustment is carried out according fo peint 9
above and with the pitman arm removed.

Fitfing

Insert the jacket tube through the hole in the
bulkhead (do not forgef to fit the rubber seal).
Place the steering box in positien and baolt it
onto the body {on P 210, fo the frame).

Fit the support for the jacket fube but do not
tighten the bolis.

Turn the steering column to the centre position
(count the number of turns) and set the wheels
fo point straight forward. In this position fit
the pitman arm onto the pitman arm shaft. On
those types with a mark on the pitman arm,
this should coincide with the mark on the pit-
man arm.shaft. Fif the washer (certain types),
nut and split pin (cerfain types). The nut
should be tightened to a tarque of 13.5—16.5
kgm {100—120 |b.f1.).

Fit the direction indicator swilch housing if
there is one.



5. Place the washer and spring on the sleering
column. Fit the steering wheel so that the
spokes come horizontally. Fit the lack washer
(late production) and nut, which should be
tightened to a torque of 3.5—5.0 kgm 25—
35 |b.ft.).

6. On types without direciion indicalor swiich
housing, the jacket tube is now slid up under
the steering wheel hub and the clamp tigh-
tened.

7. Tighien the bolts for the support under the in-
strument panel.

8. Move up the direction indicator swilch hcn-Jsing
so that a gap of 1—1.5 mm (0.04—0.06")
is obtained between the upper edge of the
housing and the steering wheel hub.

9. Fif the horn lead and horn ring with locking
screws. Cennect together the leads on the
steering box. Fif the fuse.

Checking pitman arm adjustment

On sleering gears with a marked pitman arm and
pitman arm shaft, check that the marks coincide
with each other. On other sleering gears the pitman
arm adjustment is checked as follows.

Lift up the froni end of the vehicle so that the
wheels are free, Turn the sleering column to the
cenire position {count the number of turns). Lower
the vehicle. If the vehicle is correcfly loaded, the
wheels should now point straight forward. If the
wheels do not come straight forward, remove the
pitman arm from the pitman shaft. Use puller SYO
2370 (Fig. 28). Then set the left wheel siraight
forwards and re-fit the pitman arm. The steering
column should be in the centre position. Tighfen
the nul to a lorque of 13.5—16.5 kgm (100—120
Ib.f1.).

SV0
2294

Fig. 36.

Removing steering rod

PV 544, P 210

It the sleering wheel spokes do not come hori-
zontally, adjust as described under "Replacing the
steering wheel”.

RECONDITIONING STEERING ROD
AND TIE-ROD

The steering rod and tie-rod must not be straight-
ened, bul any parts which are bent or otherwise
damaged musl be replaced.

Replacing ball joints

The ball joinis cannot be dismaniled or adjusied,
so that when worn or damaged, they must be re-
placed.

Fig. 37. Ball join} for fie-rod

The steering rod ball joinis are made integrally
with the steering rods so that the complete rod must
be replaced. If the sfeering rod is to be removed
with the wheel in position, the ball joint on the pit-
man arm and idler arm respectively should first be
removed as shown in Fig. 15, see point 5, page 9.
The steering rod is then turned forwards and up-
wards and the tool placed on the ball joint as shown
in Fig. 36.

The tie-rod ball joints can be replaced individually.
When daing so, first disconnect the ball joint from
the pitman arm or the idler arm respectively (see
point 5, Page 9). The clamping bolf or locknut
respeclively on the tie-rod is then slackened and
the ball joint screwed out. The new ball joint should
be screwed in an equal number of lurns so as to
facilitate adjusting the foe-in. The nut for the clamp
{early production) is tightened to a torque of 1.1
—1.4 kgm (8—10 Ibit). On types with a Jocknut
on the ball joint, this nuf is fightened to a torque of
7.5—9 kgm (55—865 Ib.ft.).
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If lafe production ball joints (A, Fig. 37=14 mm)
are filled onfo an early preduciion fie-rod (A=
21 mm), the ball joinis on boeth sides should be
replaced with late production anes.

When filting, the ball joint is turned so thal the
split pin hole comes across the longitudinal direc-
lion of the rod. Tighten the castle nut for the ball
joinl fo a torque of 3.2—3.8 kgm (23—27 Ib.f1.).
Lubricate the ball joints if they are of the type with
grease nipples. Afler fitting new parfs, check the
toe-in, see under the heading "Wheel Alignment”,

RECONDITIONING IDLER ARM
MOUNTING

Early production

1. Remove the split pin and nut for both the ball
joints on the idler arm. Screw back the tension-
ing screw on fool SVO 2294 and place the tool
on the ball joint as shown in Fig. 15. Press in
the tool properly and ensure that the thread of
the ball jeints fits inte the countersink of the
tool. Screw in the fensioning screw until the
ball joint releases,

2. Pull over the dust cover (9, Fig. 24) inwards
and remove the bolt (7). Pull out the jdler
arm.

3. Screw oul the grease nipple. Press out both
bushings with fool SVO 4025 and backing ring
SVO 4089, (see Fig. 38).

4. Press in the new bushes in the same way.
The bushes should be flush with the oufer
side, see Fig. 24,

5. Ream the bushes fo a light push fit compared
with a new spacing sleeve (6).

6. Fit the grease nipple. Place the idler arm with
spacing sleeve in poSilion and fit the balt,
washer and nul, see Fig. 24. Check that the
idler arm turns easily. Pull the dust cover back
on again.

7. Re-fit the ball jaints. Tighten the castle nuts fo
a torque of 3.2—3.8 kgm (23—27 Ib.ft.). Lub-
ricate the bushes and ball joints with chassis
grease

Late production
REMOYING

Remove the splif pin and nuf for both the ball
joints on the idler arm. Screw back the tensioning
screw on fool SVO 2294 and place the tool an the
ball joint as shown in Fig. 15. Press in the fool
properly and make sure that the thread an the ball
joint fits into the countersink on the faal, Screw in
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Fig. 38. Removing bushings in idler arm, :
early production

the fensioning screw until the ball joint releases.
Remaove the three altaching bolis of the bracketf and
lift off the bracket with idler arm.

DISMANTLING

Remove the locking ring (9, Fig. 25) and nut (8).
On an early production pin the nut is locked with
a washer. Pull out the idler arm (2} with pin (5)
and remove the washers. Press out the bushes
with the help of drift 5VO 2498, If the pin is to be
separaled from the idler arm, it is pressed out.

INSPECTING

Clean all parls and inspect them. Any damaged
paris or those which show signs of wear should be
replaced.

ASSEMBLING

1. Press in the new bushings 0.3—0.5 mm (0.012
—0.02") inside the outer face with the help
of drift YO 2498, see Fig. 39. Ream the bush-
es with reamer SVO 4153. Clean the bracket ~
and check the fit of the pin in the bushes,
The pin should move easily but withoul any
noticeable play.

2. Press the pin (5, Fig. 25) info the idler arm
(2). Coat the washer (3) with a thin coafing
of chassis grease and place it on the pin. Fit
the pin into the brackef. Fit the adjusting
shims (11), the greased washer (10) and the
washer (7). Fit the nut (8) and locking ring
(9} or locking washer respectively. Tighfen
the nut to a forque of 7 kgm (50 |b.it.).




3. Afler assembling there must be no play in the
mounting. When correctly adjusted, a turning
torque of 15%5 kgem (131433 1b.t) s
required. This means that when pulled at right-
angles by means of a spring balance attached
to the tie rod hole (1) in the idler arm, a read-
ing of 0.7—1.3 kg (1.54—2.87 Ib.) should be
obtained. If this check does not give this result,
the mounting should be dismaniled and adjust-
ed by means of shims of suitable thickness.

FITTING

Fit the brackel into place and tighten the aftach-
ing bolt well, Fit the ball joints and tighten their
castle nuts to a torque of 3.2—3.7 kgm (23-—27 Ib,
#£.) and lock them with split pins.

PV 544, P 210
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Fig. 39 Fitting bushes in idler arm,

late produclion
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FAULT TRACING

REASON

REMEDY

THE VEHICLE WANDERS

Incorrect caster.

Excessive or insufficient play in the steering
mechanism,

The steering rod ball joints worn or binding.

Incorrect toe-in.

Conlrol arm system stiff.

Tyres too soft.

Play in rear suspension of vehicle,

Check and adjust caster.
Adjust the steering mechanism.

Check the ball joints and replace any thal are worn.
Check and adjust {oe-in.

Lubricate thoroughly. Replace any damaged parts.
Change the tyres.

Replace the necessary parts,

THE YEHICLE PULLS TO ONE SIDE

Uneven tyre pressure.

The front springs are faligued or have different
heights.

One of the roller bearings too shiff.

Faulty tracking.
Dragging brake.

Bent steering rod,
Incorrect camber,

Adjust the tyre pressure.
Remove and check the springs.

Check the bearings. Replace any damaged bearings
and adjust in accordance with the instruclions on
pages 4—>5.

Check-measure the body {the frame on PV 445) and
straighten if necessary.

Adjust brake.

Replace a damaged rod.

Check and adjust the camber.

HARD OR STIFF STEERING

Tyre pressure too low.

Front end insufficiently lubricated.

Excessive caster.

Steering mechanism adjusted too tightly.

Insufficient or unsuitable lubricant in the steering
box.

Damaged bearing in steering box or jacket tube.

Damaged thrust bearing in steering knuckles.

Damaged front axle member or body.

Adjust the tyre pressure,
Lubricate the front end.

Adjust the casler.

Adjust the steering mechanism.
Top up or change the oil.

Replace any damaged bearing.
Replace any damaged bearing.
Straighten or replace any damaged parls.

FRONT WHEEL SHIMMY

Wheels out-of-balance or warped.

One of the brake drums worn oul-of-round.
Insufficient tyre pressure.

Damaged steering rod.

Loose of worn front wheel bearings.

Incorrect wheel alignment.
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Balance the wheels and align if necessary.

See part 5.

Adjust the tyre pressure.

Replace damaged rod.

Remove the wheel and hub. Examine the bearing
taces. If any parts is damaged, the complete bear-
ing must be replaced.

Adjust the wheel alignment.
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SHOCKS AND JARRING IN THE STEERING WHEEL

Excessive play in steering mechanism.

Unsuitable or insufficienl lubricant in the sfeering
box.

Front wheel bearings loose.

Steering rod ball joints loose.

" Pitman arm incorrectly fitted.

Wheels out-of-balance or warped.

Steering wheel or steering box loose.

Idler arm loose.

Bushes in shock absorber anchorages worn or an-
chorages loose.

Shock absorbers not functioning.

Adjust or if necessary recondition the steering
mechanism,

Check the oil. Concerning oil grades, see "Speci-
fications”,

See under the heading "Front wheel bearings”

Replace loose ball joints.

See page 19.

Balance and align the wheels it necessary.

Tighten the steering wheel or steering box
respectively.

Tighten or if necessary replace the bushings.

Replace any necessary parfs,

Replace the shock absarbers.
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SVO
SVO

TOOLS

The following special lools are used for repair work on the front axle and the steering gear.

SV0 1171 8VO 1442 SVO 1731 SVO 1794 SYD 1798

SVO 2224 SV0 2294 - SV0 2300 SY0 2370 SV0 2545 SVO 2545

: E i S
FRONT AXLE

1171 Reamer for steering knuckle SYO 2201 Spanner for eccentric bush
1442 Drift for removing and fitting king pin 5VO 2224 Removal fool for king pin

bush SVO 2294 Remaval fool for ball joint
1791 Puller for front wheel hubs SV0O 2300 Fixture for upper contral arm
1794 Puller for inner ring of inner bearing SVO 2370 Puller for pitman arm

on front wheel stub axle SVO 2545 Machine reamer alfernafive to
1798 Fitting drifi for sealing ring in front VO 1171

wheel hub SVO 2546 Stand for machine reamer
1801 Standard handle SV0O 2560 Fixture for front axle member. Usa
2197  Drift for removing and fitting grease together with stand SWO 2520,

cap SVO 4005 Ceniring drift for king pin
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[
SVO 2294

VO 1801 5V0 1819 .8V0 2799 V0 2225
SVO 2325 SVO0 2370 SV0 2498 ~ BVO 4023 SW0 4078  5W0 4089 V0 4113 SVD 4153
VB
STEERING GEAR
SVO 1801 Standard handle SVO 2370 Puller for piiman arm
SVO 1819 Puller for upper bearing outer ring and SWO 2498 Drift for removing and fiting bushes
pilman arm shaft bush in relay arm bracket
SYO 2199 Froisching slesve for seal when fitling SVO 4025 Drift for removing and fitting relay arm

pitman arm shaft ; bush
SVO 2225 Reamer for pitman arm shaft bushes

SVO 2227 Filting drift for seal YO AHG Tiiiee for nosting 1y Jeckel hibe

SVO 2228 Drift for fitting of pifman arm shaft SVQO 408% Cushion ring for removing relay arm
bush . bush

SVO 2254 Guide for reamer SVO 2225 SVO 4113 Drift for fitting upper bearing ouler

SVO 2294 Removal fool for ball joint ring

SVO 2325 Steering wheel puller SVO 4153 Reamer for bush in relay arm bracket
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SPECIFICATIONS

FRONT AXLE

Length of king pin ... .o s 133.5 mm (5 Y2”)

King pin diamefer ... ... . it 19 mm (#/1")

Max, king pin radial clearance ...........c.c i 0.3 mm (0.0118")

Threaded knuckle joint bush clearance, normal ................... ... 0.3—0.6 (0.0118—0.0230")
MAXIMUM e s . 0.8 mm (0.0320")

STEERING GEAR

Steering wheel diameter ... .. ... . ... .. ... .. 425 mm (16 32")

Numker of turns from lock fo lock ... ... ... i 34

Steering box, fype ... .. L e Gemmer “cam and roller”

reduction rakio ... .. e 15541
Shims for steering cam bearings ........ 0. oot i Thickness=0.1 mm (0.0039")

Thickness=0.12 mm (0.0047")
Thickness =0.15 mm (0.0059")
Thickness=0.30 mm (0.0118")

Washer between adjusfing screw and lever shaft (in steps ol

0.05mm=0,002") ... .. i e 2.15-2.45 mm (0.0846—0.0965")
Lubricani for sfeering box . ..... . oo Hypoid oil SAE 80
Steering box oil capacity .. ... e 0.3 litre {'/2 Imp.pint=3/1 US pinh)

WHEEL ALIGNMENT (vehicle unloaded)

Cast Bl L e e e —3/% {0 +1°
LT —® to +1,°

King pin inclination at 0° camber ... ... i 5¢

L= T= T Oto3 mm{0tc0.118")
Toe-out:

When the outer wheel is furned 20°, the inner wheel should be turned 22°+1°

TIGHTENING TORQUES

Nut for sfeering wheel ... e 3.5—5 kgm (25-—35 Ib.{t.)
Clamp for tie rod ... .. e e e e t.A—1.4 kgm (8—10 Ib.{t.)

Lock nut for tie rod .. .ooe it e 7.5—9 kgm (55—é65 Ib.ft)
Castle nut for ball joint ... ... ... ... oo i 3.2—3.8 kgm (23—27 Ib.ft.}
Nuf for pitman arm ... . e 13.5—16.5 kgm (100—120 |b.ft.)
Aftaching bolt for upper control arm shaft ........................ . 55—6.2 kgm (40—45 |b.ft.)
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