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General Data

Wheel Angles

Alignment of Front Axles

Stiff Rear Axles

lndependent Rear Suspension
Checking and Maintenance
Replacement of Lamps

Spare Part Drawings

Conversion Tables for TOE-lN
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32
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HPA UNI-LUX is supplied complete with the

f ol lowi n g accessories:

01 RH Measuring Unit

01 LH Measuring Unit

02 Mounting Fixtures with run-out Compensator

03 B RH lndicator

03 B LH lndicator

04 Turntables with Gradings HPA-622-B or
HP A-622-C, resPectivelY
(for maximum 2,5 tons axle load).

05 Transformer Box

06 Brake Pedal DePressor

07 Checking Rod

08 Checking Stand

!
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Arrangement of HPA UNI-LUX

ln order to ensure a correct alignment the f loor must be
level, where the car wheels are placed.
lf the turntables are placed on the f loor or on a lift, it is
therefore necessary to place ramps under the rear
wheels of the car. The ramps must be 50 mms. high
(the hight of the turntables).
lf the turntables are to be placed f lush with the floor,
the drawing below shows the procedure. The f loor area
where the rear wheels are positioned must be level with
the surface of the turntables.
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'1 . Angle Measuring Unit.
2. Scale for CAMBER, CASTER, and KING PIN

lnclination.
3. Control leverfor measuring CAMBER & CASTER

Measuring Units

LH

4. Adjusting knob for measuring of TOE-IN.
5. Scale for TOE-|N on RH wheel.
6. Scale for TOE-IN on LH wheel.
7. Parallel-Projectors directed to the rear.
8. T-Key for fastening the unit.
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Mounting fixtures for the measuring unit

1

2

4

5

With 10"-'14" wheels the supporting bracket (7) must be mounted as shown in the
illustration to the left.
With 15" and 16" wheels mount the supporting bracket as shown in the illustration
to the right.

l

1. Loose beam.
2. Cam lock.
3. Run-out compensator.
4. Compensator screw.
5. Mounting pivot for measuring unit.
6. Eccentric for comPensator.
7. Supporting bracket.

6

3

7

l

i
l

6
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L
Transformer box with built-in thermal fuse

The standard transformer is for 220 V mains supply.
Output voltage: 12 V
Comsumption: 150 W
On request a special transformer with 4 tappings is
available, suitable for mains voltages of 200 - 220 -240
-270V.



Wheel angles

_l

Camber
lnclination of the wheel from
vertical position measured in
degrees.
lnclination outwards-
Camber positive
lnclination inwards -
Camber negative

-1

TOE.IN
The difference between A and B in mms' or inches.
lf B is smallest, TOE-lN is positive.
l{ A is smallest, TOE-lN is negative.
The measuring unit indicates TOE-IN measured at the
edge of the rim, which corresponds to the specifica-
tions of the car factories.
TOE-IN can also be stated as the angle between
straight-forward position and inward (positive) or out-
ward (negative) turning of the wheels.
See conversion table from grades to mms. and inches
page 43

TOE-OUT on turns'
The difference between the turning angle of the wheels
in curves.
The angle of the inner wheel in a curve should be the
biggest as it runs in a smaller circle.
TOE-OUT is measured on the scale of the turntabies.

I

King Pin lnclination (KP!)
lnclination of king pin from ver-
tical position measured in de-
grees.
lnclination inwards :
KPlpositive.

Caster
lnclination of king pin from ver-
tical position in lengthwise di-
rection measured in degrees.
lnclination backwards -
Caster positive
lnclination forwards -
Caster negative

I
il
I

(

Wheel alignment charts can be obtained from HPA.



Fig. 1

Drive the car straight onto the turntables. Check the
tyre pressure on all wheels. lf prescribed, the car must
be loaded. lt is practical to check the front wheels for
untrue rims before placing the turntables on the floor.

Fig. 3

Attach the measuring units to the front wheels. Press-
ing the loose beam upwards lock the eccentric handle.
Shake the rods to make sure that the measuring units
are clamped securely.

Operati ng i nstructions

Fig.2

Adjust the cut screws until a perfect grip on the edge of
the wheel rim is obtained.
Take care that the lock nuts are tightened.
All 4 lock nuts must lie true against the edge of the rim.

Fig. 4

Jack up the front wheels. Slide the compensator until
the pivot centres. Tighten the eccentric carefully.

I
L



Compensating for untrue rims

Fig. 5

Connect the measuring units to the transformer.
Turn the angle measuring unit to locking position at a
right angle to the wheel. Rotate the wheel slowly.
lf the rim is untrue, the light image will move up and
down. ln that case compensation must be made as inci-
cated at f ig. 6.

10

Stop the wheel when the light image reaches one of the
outer positions. Adjust the upper or lower compensator
screw until the light image is in the centre of the de-
f lection. lf the compensator screw does not allow suffi-
cient adjustment, adjust by turning the remaining two
screws equally much. Rotate the wheel again. The light
image must not move now. lf the wheel wobbles, this
must be corrected before further alignment is made.

F

Fig. 6

*
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Fig. B

Fig.7

Lower the front wheels sl
tu rntab les.

onto the centre of the

The rods of the clamps must in vertical position.

Apply the brake pedal depressor. The front wheels
must remain locked during the alignment procedure.

Unlock the turntables by removing the locking pins'

Bump the car a few times again. 
1 1

a3

Bump the car up and down a few times.

Fig. 9



Measuring of TOE-lN

Fig.11

Turn the front wheels into straight-forward position
True up both measuring units and tighten the T-key

Tilt the TOE-IN adjusting knob so that the light images
hit the TOE-IN scales. The light image must be focused
on the horizontal red line which marks the wheel size.
Turn the wheels so that the light image hits the zero
line of the scale. The total TOE-lN of the front wheels
can now be read direct on the other side.
Fig. 12 shows a 2 mm. positive TOE-IN tor 12"-14"
wheels.

The measuring units must always be trued up when
measuring TOE-lN or Camber.
When measuring Caster and KPI the spirit level is not
used.
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MM TOE.IN A V()RSPUR
+15
MM Fig.13

Centering of the steering wheel

Place the indicators on the rear wheels. Turn the front wheels straight
ahead. True up the measuring units. Slide the indicator scales up or
down until the light images are focussed (fig. 13).

Turn the front wheels until the same
value is obtained on both indicator
scales (fig. 1a).

The front wheels now have the same
TOE-IN in relation to the lengthwise
axis of the car and the steering wheel
must be in neutral position.

lf not, adjustment must be made on the
track bars without changing the posi-
tion of the wheeJs.

lf the car has one adjustable track bar
only, it is necessary to turn the steer-
ing wheel on the shaft.

The total TOE-IN of the wheels should
remain correct.

-E 5 +10
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Measuring of set-back of front axles
SET-BACK is measured in relation to the geometrical
center line connecting the mid points of front and rear
axles.

C --:-----!-- D
C D

l"o'--.- I -.-.

A A Fig.14a

Attach the indicators to the rear wheels in such a way
that the scales with the straight gradings are turned
towards the f ront wheels.
True up the measuring units.
Slide the scales up or down until the light images are
focused.
Turn the front wheels until you obtain the same reading
on both indicator scales.
lf the TOE-IN value is identical on both wheels as
shown on the illustration, the front axle is at a right
angle to the geometrical center line of the car.

Fig.14b

The illustration shows a car where the front axle is not
at a right angle to the geometrical center line.
Consequently the readings "C" and "D" are different.
The SET-BACK value is read f rom the upper gradings of
the TOE-IN scales and you deduct one reading from
the other.

l
I
+

J
+

i.

I

I

t,

I

\

I

I
+

I
I

I

I
t.

{
+
.l
.!

{.

I

I
I

I

\,

I
+

I
i.
J

*

J

L

AnlaAAA

14



L

l_

L

{,-

I
I

L

L
I
L

1-

IL
I

u

EXAMPLE ol SET-BACK

TOE-IN scale on L.H. measuring unit.

2" 130',
FIGHT WHEEL TOE.IN

TOE-IN scale on R.H. measuring unit.

15"-16"

r 30' -10 
-VOBSPUR AECHTES RAD

"C" reading

"C" reading :35 mm

"D" reading : 15 mm
SET_BACK :,Q._,p.

(35 - 15 mm) : 20 mm

It is the wheel for which you obtain the smaller
reading that is set back.

+ "D" reading 15

SET- BAC K

mm 60 55 50

RAI

45

lrlrlrl ;ffii 20

I

0

I

5

I

1015

I

+t 130' 30'

-t -
l,L-{l

+

10"-12" o
cr

13"-14" L
Uu
:C
t

30'

SET.BACK

05
ltlr

30

I

Arz
25rl
0"

20

I

35

I

40

l
45 50 55 60 mm

II

30'

rlrlrlrl
1 130' +2'

2 10' -12'
E

r 13"-14'
U
U

f rs"-ro'

./t!t:

f

1" 130', 0"
TOE.IN

1' 130' +2"
VORSPUR LINKES RADLEFT WHEEL

30



CAMBER

a
STURZ

CASTER(+ NAC'II.AUF

a

L-

L-

Fig. 15

Turn the front wheels so that they have the same
TOE-IN.
True up the measuring units.
The measuring unit must be locked at a right angle to
the wheel.
Place the control lever in the locking notch.
Read CAMBER on the right side of the scale.
Fig. 15 shows 1' positive CAMBER.
Read CAMBER in the same way for the other wheel.

16

Zero-adjust the scales of the turntables when the front
wheels have the same TOE-lN.

Fig. 16
L

n
I
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Caster and King Pin lnclination (KPl)

Turn the LH wheel
20" inwards.

Fig. 17

Fig.18

Adjustment for measuring of Gaster
Slide the control lever of the measuring unit until the
light image is on the zero-line of the scale"

Adjustment for measuring of KPI
Turn the measuring unit backwards to locking position
parallel to the wheel.
Loosen T-key and tilt the unit until the light image is
focused on the zero-line of the scale. Tighten T-key.
Be careful not to touch the control lever. otherwise
your Caster value will be incorrect. 17

8'12"

5'

2.

a

r3'

10'

2'

s'
B.

7'
6"

Fig. 19
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Fig. 20

Turn the wheel 20' outwards.
Take care that the adjustment
of the measuring unit is not
altered. l

?"

9o: --

Fig.22

Fig.21

Lock the measuring unit at a right angle to the wheel.
Read Caster on the left side of the scale.
Fig.22 shows 2" positive Caster.
Caster and KPI is measured in the same way on the
other wheel.Take KPI reading on the left side of the scale

Fig. 21 shows 3' positive KPl.

lf Caster or KPI exceeds 8'the light image should be focussed on minus 3' instead of the zero line. The measured
angle will then be 3' bigger than the scale shows.

\-,

18



TOE-OUT on turns

19

ti
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Fig. 23

Turn the LH wheel 20' inwards (outer wheel on the turn), and read the
difference in the turning angles of the wheels direct on the scale of the

RH turntable. Repeat the operation with the RH wheel.
Fig. 23 shows a TOE-OUT of 3' on the RH wheel (inner wheel on the turn).
Fo-r some cars other turning angles are used to measure TOE-OUT'
However, in principle the measuring procedure is as indicated above'

_,)



Alignment of stiff rear axles

Fig. zq

Attach the RH unit to the LH rear wheel and the LH unit
to the RH rear wheel. The TOE-lN projectors are now
directed backwards.
Correct for untrue rims as with front wheel alignment.
Place the front wheels in straight-forward direction and
place the indicators on the f ront wheels.
True up the measuring units and slide the indicator
scales up or down until the light images of the parallel
projectors are f ocussed.

Fig. 25

Read the values on the indicators. lf the rear axle is
straight and correctly placed, the values are identical.
lf the values are not identical, see page 21 .
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Faults in Rear Axles

ln the four examples shown it is presumed that the
reading on the LH indicator is A : 1 and on the RH
indicator B : 3.

Fig.26

Rear axle dislocated to the right. Check by cross-
measuring.

Fig.27

Rear axle not parallel to front axle. Check by
cross-measuring.

Fig. 28

RH rear axle bent backwards.
Check by measuring whether the rear axle has
TOE-IN.

Fig. 29

LH rear axle bent forwards.
Check by measuring whether the rear axle has
TOE-IN.
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Alignment of independent rear suspensions

lndependently sprung rear wheels have TOE-IN and
CAMBER just as f ront wheels.
ln order to compensate for tensions in the rear wheel
suspension, the rear wheels must be placed on roller
plates.
This ensures their correct driving position.
These roller plates can be supplied as extra acces-
sories.
Pos. No. 4001-200 (f ig. 30).
Ramps are available for the roller plates.
Pos. No. 4001-201 (f ig. 30).
Two of each item are used.
Alignment - see page 23 and24.

400 r -20 I

4001 -200

Fig. 30
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Place the RH measuring unit on the LH rear wheel and
the LH unit on the RH rear wheel. The TOE-lN projec-
tors are now directed backwards.
Jack up the rear wheels and make correction for untrue
rims as with f ront wheel alignment.
Lower the rear wheels onto the roller plates. The lock-
ing screws of the plates must be f ree.
Place the front wheels in "straight-ahead" position.
Load the car, if prescribed.
Bump the car with the rear fender and lock the roller
plates.

True up the measuring units and measure TOE-IN. The
sum of the TOE-lN values T, and T, (f ig. 31) is the total
TOE-lN of the rear wheels.
As the measuring units are directed backwards, posi-
tive TOE-IN values should be read as negative and vice
versa.

TOE-IN must be adjusted in relation to the lengthwise
axis of the car and TOE-IN for each wheel is therefore
measured as indicated below (fig.32).
Place the indicators on the front wheel with the scale
towards the r6ar wheels. Slide the scales until the light
images are focussed.
lf the rear wheels are correctly placed, the values A
and B on the indicators are identical.
lf A and B are not identical, adjustment must be made
until you obtain the same values on both sides, and
at the same time the total TOE-IN must be correct.
CAMBER on the rear wheels is then measured as on
the front wheels.
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Adjustment of independent rear suspension rlt.iLI

A

T1

Fig. 33

The following readings are taken from car shown.
Total TOE-IN: T, +T, 3 mms.
lndicatorscales: A :16

B :10
Assuming that TOE-IN of the rear wheels is 1,5 mm the
total TOE-IN value is correct, however, the distribution
in relation to the lengthwise axis of the car is incorrect,
When TOE-IN of the rear wheels is correct, A and B
must be identical.

t
Fig. 34

MediumvalueforAand B readinos: A+B - 16+10 
- 13' 2 2 '-

Adjust the rear wheels to: A : '13 and B : 13.
Check on the TOE-lN scales of the measuring units
that the totalTOE-lN (Tj + Tr) is still3 mms.

B

I)

t
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Ghecking and maintenance

CHECK
A set of checking tools is supplied with the HPA UNI-LUX. lf
necessary corrections and adjustment are to be made as indi-
cated on the following pages.
The tools consist of a checking rod and a checking stand.
Mount one measuring unit on the mounting pivot of the check-
ing stand. True up the spirit level by means of the thumb screw
of the checking stand.
Check each measuring unit separately.
It is recommended to check the units before use, and later at
regular intervals.

I
l--

MAINTENANCE
Measuring units

Mounting Fixtures

lndicators:

Turntables:

Must be protected against shocks and blows. Use a soft, damp cloth to clean the lenses. The
scales should be cleaned with mild soap or gasoline. Do not use alcohol or other solvents.
The units should be protected against dust when not in use.

The mounting pivot for the measuring units must be oiled regularly with acid-free oil.

Clean the scales with mild soap or gasoline. Do not use alcohol or other solvents.

Maximum axle load allowed is 2,5 tons. The balls between the top plate and the bottom plate
are made of nylon. They should not be oiled, but once in a while they must be blown clean by
means of compressed air.

The guideplates in the bottom plate must be cleaned twice a year and oiled with a heavy
lubricant. lf the pointer has too much clearance, the guide ways can be moved thus making
the distance smaller between guide plates and guide ways. lf the turntables do not move
easily, loosen the bottom screw (drawing622-01, pos. 19), the thread of the screw has been
dipped in glue in order not to come loose.

ls not waterproof and should be used in dry rooms only. 25

L

L

Ll

Transformer:



Checking of TOE-!N projectors

Place the checking tools as shown. True up the check-
ing stand. The checking rod should be parallel to the
square arm of the measuring unit. True up the measur-
ing unit and focus the light image of the TOE-IN projec-
tor on the horizontal centre line of the checking rod.
Slide the rod sideways until the light arrow is focused
on the zero line of the scale.
Turn the measuring unit 180' so that the light image is
focused on the horizontal centre line of the other scale.
The unit is now level again but upside down. With the
unit correctly adjusted the light image should now be
focused on the zero line of the scale.

0

+d1sl4*--,/l/
\,,

0

++-ry++

l

t

lrI
I
l
I
I

I.\

Fig. 35
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Adjustment of TOE-lN Proiectors
1. Projector correct.
2. Projector not correct. Fault "A".
3. Loosen screw B (Fig.36).
4. Loosen nuts C and turn both adjusting

screws D simultaneously until fault 'A( is
half of the former value (Fig. 36).

5. Tighten screws B and nuts C.
6. Move the checking rod until the light arrow

is focused on the zero line.
7. Turn the measuring unit 180'. The light arrow

should now be focused on the zero line.
lf not, adjustment must be repeated.

Adjust the other measuring unit in the same way.

f-l+ff,f+

r
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5

2

3
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27

Fig. 37
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Checking of parallel-projectors

0 r"----- tr0

g z'\
\
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Place the checking tools as shown. True up the check-
ing rod and place it parallel to the mounting pivot of the
stand. Place the measuring unit on the mounting pivot
and push it all the way in. True up the measuring unit
and focus the light image on the horizontal centre line
of the rod. Move the rod sideways until the light image
is focused cin the zero line of the inner scale.
Then move the measuring unit carefully over to the
other side of the stand and tilt the unit until the light
image is focused once more on the horizontal Iine of
the scale.
NB: As it is important that the checking stand is kept in
position while the measuring unit is moved from one
side to the other, put a foot on the bottom plate.
With a correctly adjusted unit the light image must be
focused on the zero line of the scale.

Fig. 38

28
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1. Projector correct.
2. Projector not correct, fault "A".
3. Loosen nuts "8" and move the screws "A" (f ig. 39)

half the deviation towards the zero line.
Take care that both screws are adjusted simulta-
neously as it is important that there is a constant
pressure on the inner tube holding the lens. Re-
tighten nuts.

4. Move the checking rod until the light arrow is fo-
cused on the zero line of the scale.

5. Move the measuring unit to the other mounting
pivot as shown in fig. 38. The light arrow must now
be focused on the zero line. lf not, adjustment must
be repeated.

Check the other measuring unit in the same way.

Adiustment of parallel-proiectors
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Fig. 40
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Checking of CAMBER reading

Fig. 41

True up checking stand and measuring unit. Lock the
angle measuring unit at a right angle to the square arm.
Place the control lever in locking position.
The light image should now be focused on the zero line
of the scale.

Fig. 43

lf the top plate cannot be moved sufficiently, adjust by

3fl"rn" 
of the adjusting screw of the lens attachment.

Fi1.42

Minor adjustments up or down are made by loosening
the screws and sliding the top plate.

Fig.44

Sideways adjustment of the light image is made by
turning the eccentric in the lens housing.
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Fig. 45

@s

True up the checking stand and place the measuring unit on
the mounting pivot. Turn the angle measuring unit parallel to
the square arm.
1. True up the angle measuring unit and move the control

lever until the light image is focused on the zero line of the
scale.

2. Tilt the measuring unit.
3. True up the unit onQe more. The light image must now be

focused on the zero line.
Tilt the unit inthe opposite direction and check once more.

Control of angle measuring unit

@r

Fig. 46

a
Lock the angle measuring unit exactly at a right
angle to the square arm.
True up the measuring unit and focus the light
image on the zero line of the scale.
Move the unit lightly up and down.
Check that the light image does not move. lf the
light image moves, make adjustment as indicated
on page 32.

a\
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t-t' t
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2
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lf the light image does not focus on the zero line, the fault is to be found in the pendulum mirror. Remove the left cover of
the angle measuring unit. See whether there.is dirt between thg magnets and the brake plate of the mirror. Remove dirt
with a piece of paper. Check that there is about 0,1 mm tolerance between the bearing sirews and the pivot shaft of the
pendulum mirror. Adjust the bearing screws if necessary.
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Adjustment of lock for angle measuring unit

o
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F.ig.47

The angle measuring unit must be in locking position
at a right angle to the square arm.
Release the locking ring by loogening the screws A.
(fis. a7).
Move the unit slowly up and down (f ig. 48).
At the same time turn the unit cautiously from one side
to the other (fig. a9). The locking ring must not move.
Tighten the screws again, when a position is found
where the light image does not move up and down
$is. a7).
lf the lock is too tight or too loose, adjust the locking
pivot for the locking ring. See drawing No. 4003 HL-00.1 .

Loosen the screw No. 59 and adjust the cylinder No. 56
until the lock f unctions correctly.
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Fig. 48

Fig. 49
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Replacement of Halogen lamp in the proiector

s

L

f

I
I

The lamp to be used is:

Halogen lamp H3, 12 V, 55 W (OSRAM 64151)

Unscrew the inner cooling shield (fig. 50) and loosen the
2 screws holding the lamp. The lamp can now be removed
(f is. 51).
When fitting the new lamp make sure that the filament is
in vertical position.

Fig. 50

t_
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Replacement and adiustment of
lamp in the angle measuring unit
The lamps to be used are:
Automobile lamp 12 volt, 10 W (OSRAM 5008)

t[Ul] ililI

&,Vr0[

Remove L.H. cover. (Fig.52)

Fig.52

fr tt)

Fig. 55

lnsert the new bulb into the bayonet socket (f ig. 54) and
f it the lamp housing.
lf the light image does not focus sharply on the glass
scale, loosen screw B (fig. 55) and adjust the lens hol-
der until the light image is correctly focussed.
ln case it proves impossible to focus the light image in
this way, loosen screws A (fig. 53) which retain the
diaphragm and adjust same.

L.

tlU

L
,eE@

J

Fig. 53

Fig. 54

Take out the screws holding the lamp housing, and
then the rubber washer beneath the adjusting screw
and the tension spring. The lamp housing can now be
removed (f ig.53).
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Measuring Unit

I

i

I

l

Pos. No
10L
10R
15
16
24
25
26L
26R
29
30
31
32
33
34
35
37

38
39
40

Part. No.
40030100'1 Square arm, left
400301002 Square arm, right
4003015 Pin
2703045 Knob
01730606 CH-cut screw, 6 x 6,5
11670409 Washer
400302601 TOE-lN scale, L. H.
400302602 TOE-IN scale, R. H.
4003029 Tube end
4003030 Objective lens (front & rear)
4003031 Condenser lens (front)
4003032 Condenser lens (rear)
4003033 Diaphragm
06650412 Grubscrew, M4 x 10
083204 Nut, M4
4401026 Halogen lamp H3, 12 V-55 W,

OSRAM 64151
4003038 Retainingplate
00330305 CH-screw, M3 x 5
4003040 Socket

Pos. No. Part. No.
41 4003041
42 4003042
43-1 00330306
43-2 00330315
44 06650416
45 083204
46 4003046
47 00330416
48 4003048
49 00330306
50 4003050
51 4003051
52 4001029
53 4001030
54 06900616
55 4001032
56-58 4001080
57 4001036
59 07100406
60 4001042

lnsulating plate
Tension spring
CH-screw, M3 x 6
CH-screw M3 x 15
Grub screw, M4 x "16

Nut, M4
Grille
CH-screw, M4 x 16
Grille plate
CH-screw, M3 x 6
Retainer plate
Tube end c. w. hole
Support sleeve
T-key
Unbrako CH-screw, M6 x 'to
Support bracket
Lock complete
Locking spring
Unbrako grub screw, M4 x 6
Circlip U .16

35
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Pos. No
61
62
63
64
65
66
67
68
69

*72

Part. No.
4001 043
0690061 2
4001 039
4001 045
4001 046
4001064
4001 066
071 00304
4001 049

4001047
4001 048
4003a72
4001 081
04060406
1 1 670409
00330306
4003076
4003077
11670612
0033061 0
4001 059
4003021
4003082

400309
01 730205
00330405
00330605
4003095
00330450
083204
4001 054
4003099
4001 067
4001072
01 730205
4001082
4001074
4001 075
01 730406
00330406
1 1 670409
4001 068
0'1730406
40031 1 1

2703069
00330608
4061 1 1

2701024
403117
4031 1 8
4031 1 9
403121
403122
403123
403124
403125
403126

Retaining ring
Unbrako CH-screw, M6 x 12
Pivot
Lock nut, M16 x 1,5
lnstrument base
Control lever
Pivot
Unbrako grub screw, l\43 x 4
Square head screw, special cup
point 1/8"
Pendulum housing
Pendulum c. w. mirror
Mirror 31 mm O
Pendulum housing c. w. mirror
Cap screw M4 x 6
Washer,4 mm
CH-screw, M3 x 6
Base plate
Lens c. w. holder
Washer,6 mm
CH-screw, M6 x 10
Eccentric
Disk
Automobile lamp BA 15 S,
'r2 v-10 w, osRAM 5008
One-pole socket
Socket holder
Grub screw, M4 x 8
Contact plate
CH-screw, M3 x 15
Nut, M3
Cable
Lamp housing

Pos. No. Part. No
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
'108

109
110
.t11

112
113
114
116
117
118
119
121
122
123
124
125
126

Diaphragm
CH-sheet metal screw,2 x 5
CH-screw, M4 x 5
CH-screw, MO x 5
Rubber bushing
CH-screw, tvl4 x 50
Nut, M4
Rubber busing
Tension spring
Firm cover
Guide plate
CH-sheet metal screw,2 x 5
Frame
Glass scale
Rubber disk
CH-sheet metal screw,4 x 6,5 mm
CH-screw, M4 x 6
Washer,4 mm
Loose cover
CH-sheet metal screw,4 x 6,5 mm
Fitting plate
Cable gland, PG9
CH-screw, MO x I
Cable 2 x 1,5 mm2, 3 metres c.w. plug
Front glass, 31 @

Frame for front glass
Spirit level
Bracket for spirit level
Housing for mirror holder
Mirror holder
Pressure disk
Circlip
Mirror holder c.w. housing (RH or LH)
Spirit level c.w. bracket

ll

70
71
72
69
73
74
75
76
77
78
79
80
81
82

83
84
85
86
87
88
89
90
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4003084
00650408
4003083
0033031 5
083203
4003089
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Measuring Unit
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Mounting Fixture 139,

C

L-

t
IL

r

Pos.
120
121
122

124
125
126
127
128
129
130
131
132
133
134
137
135
136
138
139
140

38

No Part No.
4001 1 00
40031 01
4001102
4001 1 03
4001 1 04
4001 1 05
4001 1 07
270146
400'1108
4001 1 09
4001111
40011 12
4001113
4001114
4001115
4001116
4001 1 17
4001118
4001119
4001121
401118-2

B-rsot€i

ffi-teo

134

124Compensator plate
fir1ounting pivot
Lock nut 16 x 1 ,5 IVFG
Pin, plain
STARLOCK locking disk 10 mm
Spring
Compensator screw
Guide pin
Guide plate
Cam lock
Supporting bracket
Wing screw 6 mm
Lock nut
Cut screw
Loose beam
Eccentri c
Locking bracket
Spring
Guide rod
STARLOCK locking disk 14 mm
Thrust washer

9w 129

1

1270

128

131

o

!

120

220

!

121

130
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r
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1851o RearWheel lndicator

Pos. No.Part. No.

4001 188 Vertical tube
400118101 Scale, left
400118102 Scale, right
4001182 Thumbscrew
4001 189 Upper bracket
4001'185 Locking disk 12 mm
4001 186 Pressure spring
4001187 Stop ring

0
1838

186

187

V 1A2

s
l0

181L
0

180 B
181 L
181 R
182
183 B
185
186
187

180 B
39



Checking Tools

Pos. No. Part. No

,u0*
159

' 141
142
143
144
145
150
151
152
153
154
155
156
157
158
159
160

40031 41
04060625
40031 43
4841 58
4841 59
4001 1 35
06650820
083208
4001137
4001113
07230825
40031 56
40031 57
071 0061 2
40031 53
00330322

157

151

158-.

-N,Checking rod
Cap screw, MO x 25
End plate
Expander
Cone
Plate
Grub screw. M8 x 20
Nut M8
Adjusting screw, M8
Counter nut, M8
Unbrako MK, IVB x 25
Stand
Cross pin
Unbrako N/SP. MO x 12

Spirit level
R. H.-screw, M3x22

152--.@

156

I \l
\
I

153

54 l
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Turntables

I

622008

62?006

001

017

002

| 001

t
6n

x$

622010 Part. No.
622001
622002
622003
622004
622006
622007
622008
622678
622009
622010
12200611
04060608
622013
622015
622016
1 1 720835
1 220081 5
040608'15

Top plate
Scale
CH-screw, M6
Locking pin
Pressure bearinE
Spring
Centre ring
Pressure bearing, complete
Bottom plate
Guide way, long
Toothed disk,6 mm
Setscrew, M6x8
Guide plate
Guide plate with pointer
Pressure disk
Disk, O 35 x Q 8 x 2 mm
Toothed disk,8 mm
Set screw, M8 x 15

6D.

015

622

622

z 011

6n

B r15
41



CONVERSION TABLES FOR TOE-IN

Br.itiih ond Americon inches converted into millimetres (round figures)

inch t/32 t/16 3/32 r/s s/32 3/16 7/32 1/1 e/32 s/16 tt/32 3/8 t3/32 7/16 15/32 t/2

mm 0rg 1,6 2,4 3r2 4r0 4rg 5,6 6,1 7,1 7,9 8,7 9,5 10,3 il,1 I1,9 12,7

British ond Americon inches in decimol system converted into millimetres (rourrd figures)

ihch o,02 0,04 0,06 0,08 0, I 0,12 0, 14 0,16 0,18 0,20 0 22 0 24 0 0,28 0,30 0,32

mm 0r5 1,0 lr5 2,O 215 3r0 3,5 4,0 1,5 5, I 5,6 6rl 616 7rl 716 8,1

Grodes ond minutes ( lo = 60' ) cmverted into millimetres in relotion to rim size (round figurer)

00 5, 00 l0' 00 15' 00 20, 00 25' 00 30' 00 35', 00 40, 00 15 00 50, 00 55' lo 0, lo 5, lo I0, lo 15, lo 20' lo 25, lo 30,

Ioil 0rl 0rg l12 l16 2r0 211 219 3r3 3,7 4,1 415 5,0 511 5rg 612 616 7,O 711

l2 0,5 l,o t,5 2r0 214 2,9 3,4 319 4r1 4rg 5rl 5rg 6r3 6,8 713 7rg 812 8r8

t3, 0,5 l;0 Ir5 2rl 216 312 317 412 4,7 513 5,9 613 6r8 714 719 8,1 8,9 915

l4u 0,6 lrl 117 2,3 2,8 3,1 4,0 116 5rl 517 6r3 6r8 714 8r0 8r5 9,t 917 10,2

15" o16 lr3 lrg 2,5 3rl 3rg 414 5r0 5r2 619 715 8, I 8,7 913 919 10,6 fi,25,6

or7 2,0 116 6,516, I13 216 3,3 3rg 512 5,9 712 7r8 8,5 9,1 9rg 10,4 ll,l il,7
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