WHEEL ALIGNMENT

WHEEL ANGLES

Far the vehicle 1o have good steering properties
and a minimum of tyre wear, the front wheals must
have cortpin pro-dotermined setings, generally
kniown as the wheel angles. The wheel angies refer
to the caster, camber, king pin inclnation, toes-out
and toe-in,

CASTER

Caster generally refers to the longitudinal inclina-
tion (forwards or backwards) of the king pin. As
this vehicle doeg not have a king pin, the caster
eonsists of the angle between g vertical line and o
ling through the centre of the ball jonts (Fig, 6-4).

CAMBER

Cambar is the inclination of the wheel itself out-
wards or inwards. It is positive i the wheel ia In-
clined outwards (see C, Fig. 65) and negative If
the wheel inclines inwards. Faulty camber causes
uneven tyra wiar
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KING PIN INCLINATION

King pin inelination maans tha inclination of the
king pin inwards, Since this car does not have a
king pin, the inclination is represented by an angle
made between & vertical line and a line through the
centre of the ball joints (B, Fig. 6-5).

King pin Inclingtion causes the centre lines of the

ball jaints and the wheel to approach each other
towards the rcad surface. Thia makes the whesl
easier to turn The inglination also assists the
tendency of the wheel to run straight forwards
gince the car I lifted very alightly when the wheels
are turned,

TOE-OUT

When driving round a bend, the wheels roll at dif-
ferent radil, For them to have the same pivoting
contre. and consequently minimum tyre wear, the
front wheels must be turned to different extents.
This relationship is determined by the shape of the
steering rod and steering arms. see Fig. 6-6.

6.3




TOE-IN

The difference in the distances (A and B, Fig. 6-8)
betwean the wheels measured at hub height at
the front ond rear of the tyres is knows as toe-in,
The purpose of toe-in is to reduce tyre wear,

PROCEDURE BEFORE WHEEL

ADJUSTING

Thé factors listed below can influence the wheel

angles. Therefore, any faults should be remedied

before measuring and adjusting.

1. Difference in tyre pressure and wear.

2 Looseness in front wheal bearings.

3 Loocsensss in ball joints or wishbone attach-
ments,

4 Broken springs.

5 Abnormal {témparary) equipment or loading

Other factors which can Influence the steering

during operation without making themselves di-

rectly known during the measuring of the wheel

angles are:

1 Whaeel throw greater than 2.5 mm [3.17).

2 Poor shock absorbers,

3 Steering gear incorrectly adjusted

4 Loosensss in ralay arm journslling or steer-
ing rod parts,

MEASURING WHEEL ANGLES

The wheel angles are measured with special
measuring Inatruments of which there are many
differant types. No general description can, there-
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fore, be given as to how measuring should be car-
ried out except in the case of the steering geo-
metry, The measuring principle is that camber is
measured directly with the wheels pointing straight
forwards. Caster and king pin inclination cannot
be measured directly Instead, the angular altera-
tion which occurs when the wheel s turned from
20° oputward to X" inwards is measured on the
nstrument.

Maost types of modern wheel alignmant measuring
Instrurmants reguine that the wheels are locked with,
for example, the halp of a podal jack.

When measuring the wheel angles, follow the In-
structions  for the measuring instruments con-
camed,

CHECKING KING PIN INCLINATION

The king pin incknation, which on thig vehicle |
represented by the inclination of the centre line
of the ball joints, should be 8" at a camber of 0°,
Thia cannot be edusted and is difficult to measure
exactly due to the tension and resilience in the
parts, 2o that the angle read off on the instruments
will not be the esact king pin inclination but can
sarve as g gulde.

CHECKING TOE-DUT

1. Place the wvehicle front wheels on turntables and
make sure that the wheels point straight for-
wards. Before the car 8 placed on them, the
turntables must be set to zero ard locked.

2. Turn the whees to the left until the right whesl
has turned 207 Imwards. The scale on the laft
turntable should then read 22.5 - 1°,

3. Check the position of the right wheal In the
same mannar by turning the wheals to the night
until the left whee! hes turned 20° nwards,
when the nght turntable scale should give the
same reading a3 previously indicated on the
left. Both measurements should thus fie within
thea abova-mantioned tolerances, otherwise it
means that the steering gear or front end is
distorted.

4. There are no adjusting possibilitiea, but it the
toe-out I8 incorrect. the steerng arms and
steering rods should be checked. Replace any
parts that are damaged.




ADJUSTING WHEEL ANGLES

KB The front wheel angles must always be adjust-
ed in the following arder

1. Caster

2. Camber

3. Tow-in

From o lobour-saving point of wew, it may ba,
howaver, suitable to adjust the caster and camber
at the same time, see under "Camber”

CASTER

Thie caster for sach wheel should be within the
tolerance range 07 to 41", that is, & should be min
0% and max. 1" positive. However, the difference
betwean both the sides should not excesd 1/2°
The caster can be adjusted either with shima (3,
Fig. B-7) at the wishbone shaft or with shims (2,
Fig. 6-8) at the side-member. The first alternative is
selected when the camber s also to be adjusted,
and the second when only the caster is to be sean
to.

Methad 1 (at wishbone shaft)

Bend wp the lock wesher (3, Fig. &7) and stacken
the attaching bols (2} Bom mueh that the shima (1)
can be lifted up The caster ia adjusted, for ex-
ample, to positive either by adding shime (o the
rear bolt or by removing shima at the frent bolt
The shim thicknesses required to alter the angle

Fig. &7. Adjuni parts at wishb shaft
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to a certain axteant can be soen from the diagram

in Fig. 6-8 Shims are stocked in thicknesses of

0.15—05—10—30 and 60 mm [(0.006—0020—

0.038-—0.120 and 0.240"). The easter angle ks alter-

ed to the same extent either by

a. remaving a shim at one the bofa

b. adding a shim to the other balt

. moving ovier half of the required ahim thickness
fram one bolt to the other

Adpustment should be in accordence with alterna-

tive ¢ for the right caster

After adjusting, tighten the bolts to o torque of

2.5—7.0 kpm (40—50 | ft.)

Method 2 (at side-member)

Raise the front end and place props under the body
at the jack attachments, Raleass the attaching bolts
(2, 3 and 4, F||:|. 6-8). Add or deduct the number of
shims required in order to get the proper caster
Shims for this purpose are available in thicknosses
of 2 and 3 mm (0.08 ond 020"} The diagram in
Fig. 6-8 shows how much the caster is to be alter-
ed. The same alteration should be made on both
gides to avoid sxtra tension in the front axle mem
bar, Tighten the bolts befare making a new

measurerment

CAMBER

The camber for each wheel should be within a
tolerance range of 0% to 4 1/2", that is, it should
be min. 0" and max. 1/2° positive.

When adjusting bend the lock plate (3, Fig. 6-7)
up and slacken the attaching bolts (2) so much
that the shima (1) can be lifted up. Thereafter
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pither inorease or reduce the number of shims
equally for both bolts. More positive camber s
obtained by removing ghims and negative cambor
by incressing the number of shims

The ghim thickness required to aller the angle
o & certaln extent s shown In the diagram in Fig.
5-8. Shims are stocked in thicknesses of 0.18—08
—1.0—=3.0 and 8.0 mm (0.006—0.020—0.039—0.120
and 0.240%). The total thickness of shims at each
polt may not exceed 12 mm (048%), The difference
n thickness batween the shims at the front and
1"}, Mote that
an equal number of shima must be remowved or
added at both the bolts If the camber is not to be
altered

After adjusting tighten the bolts to a torque of 5.5—
7.0 kprn (4050 (b i) and lock them

In order to save time and labaur adjust the caster

rear bolts may be max. 25 mm (0

andl camber at the same time by removing or add-
ing shims for the camber and n!‘!ermg tha nfumbar
of shims for the cester. For example, if the camber
& imcreased 0.6° and the caster 147 firgt remove
2.5 mm {0.17) in shima at both the bolts and move
0,15 mm (0.006") i shim thickness fram the front
0 the rear boit

—5 d

|“ 1 L
[— ) — L. T

| el

Fig. &0, Adjustimg mas. wheel leck

Fig. 8i1. Adfumbng ssew, maz, wheel bock

. Bljinking e

ADIUSTING TOE-IN

The toeo-in should be O—4 mm [ =0,16"), Ingor-
rect toe-in 8 adjusted by slackening the locknuts
on the tie rod, atter which the rod @ turmed n the
required direction, The distance bebyesn the tyr-;'.:;
at the front is reduced, that s to say, toe-in I8
increased by twning the tie-rod in the narmal
direction of rotation of the whee's. Tighten the
locknut after adjustment to a torque of 75080

kpm (55—&5 Ib.f)

ADIUSTING STEERING LIMITS

Turning of the wheels s limitad by stop screws, at

the pitman arm for left-hand driving and at the

relay-arm for right-hand driving, see Fig. 6-11

Checking is done as follows:

1. Turn the left whee! For a left-hand turn as far
as it goes. Cheok that the lock angle of the
whools & 3840
this value with the stop scraw (Fig. B-11) at the
pitman arm.

IF it is Pt than u:.huut by

2. Repeat this procedure with the right wheel
and the stap scraw on the ralay arm.
MN.B. Check that the brake hoges are clear at
full wheel lock,
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