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inckyding,éénbér. The sane applies in regard to certain repairs or
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A screw bolt (50) has shank portions (51, 54, 55) of different thicknesses which
are arranged along two_mutuaﬂy displaced axes (50a, 50b) and co-operate with securing
walls (8, 9) of a spring strut and with a steering knuckle (10) respectively in the

manner of cams or eccentrics in order to adjust the camber between the spring strut
and the wheel suspension.



a through f41tting screw bolt with a keyway in order in one enbodiment to
atcommodat e a key which serves as an AVENDED PAGE eccentric. In the
ot her "embodi nent the key serves for engagement into an annul ar | ocking di sk
which digs into the securlng wal s of the holder and forns_a holdlng ggre
for the screfiPhPé448a8Begi on of the adjustnment screw bol t FCR/BBAY/rd
. toothed shim wel ded on to the central portion of the adjustnent screw
" -bolt, provides for Blag ed_di. re éon which is in

axi s-di spl aced relatlonshlp- €ering kuckle with
respect to the hol der when the adjustnent screM/boIt Is rotated. A

di sadvantage wit hThQat :Lﬁéec‘x%gpéﬂ 'I%lraq:%sse{/@r G@n eQi:'féh&Qméﬁ't for camber
adjustment between the spring strﬁt and the wheel
suspension havihg the features set forth in the classifying
portion of claim 1. o

In four-wheeled automobiles the'stﬁb axle of the front
wheels does not extend precisely hﬁrizontally but is
slightly inclined, that angle of inclination or the angle
of the plane of the wheel relative tofthe vertical being
referred to as the camber. The camber angle is usually
fixed at the factory and under normal circumstances does
not have to be re-adjusted before the end of the service
life of the automobile. After accidents have occurred
however it can happen that the tracking of the wheels of
the automobile: has changed so that it. is desirable to be
able to adjust the angles which influence tracking,
including camber. The same applies in regard to certain
repairs or structural modifications to the vehicle.

It is known for the holder of the spring strut to be
provided with  at least one slot in order to be able to
displace the steering knuckle relative to the spring strut
before the screws passing therethrough are tightened. Such
displacement is effected when the screws are half-tightened
by means of hammer blows and is therefore not very
desirable, having regard to measuring instruments used.
Therefore, the attempt has also already been made to find a
gentler method of adjusting camber and use has been made of
a washer with an eccentric contour which bears against an
edge bar portion of the holder in order to move the screw
shank in the slot when the washer is rotated. That
procedure presuppbses structural features on the holder,
which are pfesent on very few vehicles, not even on newer
types of manufacturers of vehicles ‘with the eccentric
washer. | T
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the core crebs-section of the adjustment screw bolt by virtue of the keyway
i-f_ such*an adjustnent screw bolt is to replace existing screw bolts. In a
fdrther known canber adj ust mrent arrangenent (US No 5 104 141 A), there is
provi ded a screw bolt having an eccentric central portion of reduce

di aneter, over whThe QhiesE rpft &heaPrasaltk rivverEiRR $Ai &9 |1?‘F%Yll%ﬁgﬁ‘l ar
position supghifgeat vakherserFeckany bubeeq&éntubamaecyhdndstmehtscrew bol t

or which upon rota n fornms, a,scre a1 ;§CCEN d| t age
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of the adj usteeturesr evobol tthend aphpendanti n\cdlawds | napeoduginegtethd to
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ect sequ

provi de a si ent canb ustnent, in which
t he adj ust nent scf‘@n et n@mﬁédaégulsrcwgeca@ber use is made of a

screw with cam or eccentric, which connects the spring
strut to the wheel suspension. Provided on the screw itself
is a marking 1n order to indicate the angular position
thereof in respect of the cam or eccentric. Starting from
an extreme or. limit position, a change in the angular
position of thé cam or eccentric changes the position of
the steering joint in space, and therewith also the camber
angle. The position once set is fixed by tightening the nut
of the screw connection.

The invention is described with reference +to the
drawing in which: ‘

Figure 1 is a 'side view of a spring strut with
steering knuckle screwed thereto,

Figure 2 is a view on an enlarged scale in section
taken along line II-II in Figure 1,

Figure 3 is a side view of a camber screw,

Figure'4“is a view in section taken along line IV-1V
in Figure 3,

Figure 5 is a view in section through an alternative
configuration, and

Figure 6 shows a further adjustment arrangement.

Referring to Figure 1 shown therein is a spring stfut
1 which is supported at 2 on the bodywork of the vehicle
and which has a spring strut support bearing 3, a coil
spring 4, a piston rod 5 and a shock-absorber or damper
cylinder 6. Secured to the damper cylinder 6 is a holder 7
which extends around the lower end of the cylinder 6 and
can be welded thereto and has two secﬁring walls 8 and 9 of
side pfl_.ate type configuration, for securing a stub axle.
carrier or steering knuckle 10 thereto. The steering
knuckle 10 has a forked extension with two ends 11, 12
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p055|b1e That 6bject Is attained by claim1 and the further features of
the appendant clains are directed to enbodinents and further

devel opnents thereof. For the purposes of adjusting canmber, use is made of
a screw bolt with cam or_ecegentric for form.ng the:thi ck neter eglon
of the adj §etFBnexEHL AR (the \/\/ﬁPEﬁr’thﬁ%E?s sﬂ?é’%pﬁi g’ Fhe
wheel suspengadhs PBpvidlied Mountted seoevthm| flowesel énds af nhlel ngteermnger

tPZG;E“d'ante kNGe ﬁ@a%ari 03' %‘tB@r}R@anEnlc“ 6659ﬁéta1‘2{st?f 8%‘ Ricﬁ'\’EN?ED
- eccen an extréme or |on
space, defines the camber. The steering joint 0 1s held by
tie links 25 which are pivotably mounted to a front axle
carrier (not shown).

As can be seen from Figure 2 the securing walls 8 and
9 of the holder 7 extend in mutually parallel relationship
and define the intermediate space 13 into which the forked
steering knuckie extension extends, with its ends 11, 12.
Extending through the parts 7, 10 (Figure 1) are an upper
bore 14 and a lower bore 15 through which extend an upper
screw bolt 30 and a lower screw bolt 31 respectively.
Accordingly each bore 14, 15 in the holder 7 has a
(generally round) insertion bore region 18 (Figure 2) and a
(generally round) exit bore region 19 .and, in the steering
knuckle 10, a cylindrical bore 17.

The screw bolt 30 has a head 32, a cylindrical
trunnion portion or collar 33, a cylindrical shank 34 or
neck, an eccentric 35 and a screwthreaded region 36. The
radial position of the eccentric 35 is marked on the head
32 at 38, for example by a shallow hole, a burn spot or a
nofch. Fitted on to the +trunnion portion 33 and the
screwthreaded region 36 are washers 40, 41 and a nut 42 is
screwed on to the screw bolt. The nut 42 is provided with a
device for preventing the nut from coming undone of its own
accord and is immovably tightened after adjustment of the

components.

'In order to permit adjustment ofethe components, the
diameter of the neck 34 is about 2 mm smaller than the
greatest width of the bore region lSleThe same applies in
regard to the dimensions of 36 and lgewhile the eccentric
35 just fits into the bore 17. "

The screw 30 can be turned freﬁh one piece; it is
however also possible to secure a  c¢lip-like cam 39 in
position in the middle region of t

crew shank 34, for
exa%@le by adhesive means, soldering’ or welding (see Figure




change in the éngular position of the camor eccentric changes the position
df the Steering joint in space, and therewith also the canber angle. The
position once set is fixed by tightening the nut of the screw connecti on.

The invention is described wiith reference to the draw ng. in which, Figure 1
is a side vidh ofPg 3FF9H SPr fOmRRIPeS e‘%%‘g}h@smﬂwé gg?ﬁ&e&'}ﬁ?@r'et%}
Figure 2 is @piteévopnaane@ited geéfasetde, | casdss i predakessad oty give thel |

in Figure 1, Figure 3 IS |d | f r r FLgu 4,14 I ew
i sect! on 1AREAPEFENCPPRRS BTSRRI £3rEEPE el (knc UG, Cal Sutfed
section throtiyh nmtallZeinatightenedi gurati on, and. Figure 6 shows a further

adj ust ment arrangﬂafﬁétment of the camber is effected as follows:

- It will be assumed that the screw 30 has been fitted
through the bores 18, 17 and 19 with the marking 38
downwardly (that is to say on the connecting line relative
to the screw 31) and the nut 42 has been tightened. The nut
is screwed on to the screw until the washers 40, 41 bear
against the walls 8, 9, more specifically with such a
contact pressure that the washers 40 and 41 do not slip .
when the position of the steering knuckle 10 is adjusted.
In that case, the screw 30 is turned clockwise or counter-
clockwise, in which case the marking 38 indicates the
direction in which the eccentric 35 or the cam points. The
double-headed arrow 22 in Figure 1 shows the two directions
in which the steering knuckle 10 can be displaced or the
axis 21 inclined in order to correctly set the camber. When
it has been found by measurement that the camber adjustment
is . correct, the nut 42 is tightened with a prescribed
torque.

Depending on the -camber range to be adjusted, one (30)
or two (30+31l) special screws according to the invention
are used. The invention can be used in relation to
cylindrical bores 18, 19 in the holder, but also in
relation to slots in the holder. Respectively appropriate
special screws are provided for different bore sizes so
that it is pbssible to service practically all types of
vehicle that occur. _

Figure 5 shows an alternative configuration of the
camber adjustment arrangement in a view in section similar
to Figure 2. Instead of an integral eccentric 35, this
arrangement uses a cam 39 which is fitted on to the screw
bolt and which is provided with conical inclined insertion
surface portions 3%a. The cam 39 is fixedly connected to
the shank 34 of the screw bolt 30, as described with



Referring t-0 Figure 1 shown therein is a spring strut 1 which is supported
ar 2 on’t he bodywork of the vehicle and which has a spring strut support
bearing 3, a coil spring 4, a piston rod 5 and a shock-absorber or danper
cylinder 6. Secured to the danper cylinder 6 is a halder 7 which extends
around t he | vekerengeoftor Fdgeypeisn@emng and Then headvaldiand Hehet brandioas

two securingp¥RthendaanthioheRlerSidle Ptdl tadad o W £ R OSeréREnSE58E4 T A
stub axle carrier or _steering knuckle 10 theréeto. The steering knuckle 10
has a forkedt®3teRsiSdh R hat Reteftls 15N 39ditign the,geps LFBIRED ntlet he

i nt er nedi at ebepace regibpisneds t héndwal £  8nd 9thbbumheskt 0 3de amawer thad of
the Steerlngs‘crewthreaded region 36 respectively are filled by bushes
or sleeves 44 and 45 so that the screwthreaded bolt 30 is
held in central relationship with the bore regions 18 and
19. The other parts correspond to the parts described with
reference to Figure 2.

Assembly of the screw bolt shown in Figure 5 is as
follows:

The damper cylinder 6 with its holder 7 is so oriented
with respect to the steering knuckle 10 that the screws 30
and 31 can be fitted through the bores 14 and 15. In that
respect, the bevel portions 3% on the cam 39 are
advantageous. If not already done, the nut 43 is unscrewed
and the damper cylinder 6 or the steering knuckle 10 is
moved in such a way that the bushes or sleeves 44 and 45
can be fitted into the bore regions 18 and 19. The washers
40 and 41 are then fitted on to the respective ends of the
screw bolt 30 and the nuts 42 and 43 are screwed on. The
nut 43 is to be converted in function to act as a screw
head, and for that reason it is possible to apply a two-
component adhesive to appropriate 1locations of the
screwthread of the nut 43 or the screwthread region 37
respectively, before the nut 43 is screwed on. Provided on
the nut 43 is the marking 38 which is turned in the same
radial direction as the cam 39. After hardening of the two-
component adhesive, camber adjustment can be implemented,
as already described with reference fo Figure 2.

Fixing of the nut 43 to form the screw head can also
be effected by means of a spot weld which can then form the
marking 38 at the same time.

The embodiment shown in Figure 5 has the advantage
that, besides the cam 39 fitted on to the bolt, it is
possible to operate with conventional parts. It will be
appreciated that in that respect afhigh—strength material



knuckl e 10i's a steering joint 20, the axis 21 of which, in space, defines
_1--':‘he canber. The steering joint 20 is held by tie links 25 which are

pi votably mounted to a front axle carrier (not shown). As can be seen from
Figure 2 the securing walls 8 and 9 of the holder 7 -extend in nutually
paral | el relss¢i adepitpdartbmeth@esthevi todrneih sordepate coMpensald cFOX he

forked steer tans n i bS d ensli
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screw bolt 38nda9 acheatie %ldemyﬂnd}hecainventlon therefore makes it
possible to implement subsequent camber adjustment even in
cases when no provision had been made for such camber
adjustment from the outset (due to the absence of slots or
relatively wide bores).

~ The embodiment of Figure 5 can also be modified in

such a way that the end with the screwthreaded region 37
has a device for rotating the bolt shank 34, for example a
recess configurafion. In such a case the marking 38 is
provided on the bolt shank 34 in order to indicate the
radial orientation of the cam 39, on the outside. Similar
nuts 42 and 43 are then adopted. This modified embodiment
'is easier to dismantle although dismantling that is still
easy is also afforded by heating the two-component adhesive
in the case of the embodiment shown in Figure 5.

Figure 6 shows a further embodiment of the camber
adjustment arrangement. Parts which are the same as parts
‘described hereinbefore are denoted by the same references.
This arrangement'uses a screw 50 with an axis 50a, relative
to which an eccentric axis 50b is formed at a spacing e.
Disposed on the eccentric axis 50b are a shank portion 51
and a further shank portion 54. The other elements of the
screw 50 are disposed symmetrically with respect to the
axis 50a, more specifically the head 52, a trunnion portion
or shoulder 53, a cam projection 55 and a screwthreaded
region 56. The elements 53, 55 and 56 are of the. same
outside diameter, for example 16 mm. The diameter of the
elements 51 and 54 is then 14 mm. It is however also
possible to use other dimensions, for example 14 mm for the
elements 53, 55 and 56 and 12 mm for the elements 51 and
54, Finally, it is also possible for the elements 53 and 55
to be somewhat thicker than the element 56, for example 17
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trunnion pertion or collar 33, a cylindrical shank 34 or neck, an eccentric
35 and a screwt hreaded region 36. The radial position of the eccentric 35
is marked on the head 32 at 38, for exanple by a shallow hole, a burn spot
or a notch. Fitted on to the trunnion portion 33 and the screw hreaded

regi on 36 armmwisheespapisan whth MhGtofthe serewiirenfed FRLQR 1 Pl t .

The nut 42 i $5PpAViGededihbir 888V W ehl M140T&F e8hiN@cirew thitleadedm tagi g
undone of Its own accor
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from one pi epeodutedsin conventional manner. The material used for the
screw bolt is high—stféngth steel, the strength of which is
greater than that o£ the -screws usually employed for
securing the spring sﬁrut 1 to the steering knuckle 10.
The camber adjgsfment arrangement is used as follows:
First of all the wheel camber of the vehicle at which
camber adjustment isito be effected is ascertained. The
wheels on the axle in.question of the vehicle are removed.
The screw at the posifion 30 in Figure 1 is released and
removed. In its place, the screw 50 is fitted at the bore
14 which is now empty. It is to be noted that the correct
screw size and length are to be selected from the set
prdvided. Additional holders which .were: possibly previously
removed are fitted as;previou31y. Thereafter, the camber is
set to its maximum negative or positive angular value, with
the marking 58 on the screw 50 facing inwardly for negative
camber and outWafdly;for positive camber. By applying a
pulling or pushing'force, the wheel carrier of the vehicle
is moved into an end position as corresponds to the
position of the_markihg 58 on the screw 50. The connection
formed is arrested by slightly tightening the nut 42 so
that no change'in the camber occurs when the loading due to
the weight of theHVeﬁicle is applied::The wheel or wheels

is or are now fittéd and the measuring apparatus for
measuring camber is ihstalled. The sérew 50 is rotated at
the screw head 52, whéreby the walls 8 and 9 of the holder
7 are displaced relaﬁive to the steéfing knuckle 10. The
head 52 is fotatedéiuntil the desired camber angle is
achieved. The wheeiiih guestion is tﬁén carefully removed
again without changing the camber adjustment made. The
screw connection is fixed by tightening the nut 42 (without
altering the position of the head 52) ‘and by tightening the




however al so possible to secure a clip-like cam39 in position in the

7ii ddl e region of the screw shank 34, for exanpl e by adhesive neans,

sol dering or welding (see Figure -3- 4). The screw 30 conpri ses

hi gh-strength steel which, in spite of a reduced di aneter, can be

prest ressed et gPRe thge Saxassshky wRingica pervaver off betweeh Ak awdhbi€ 40,
41 when the mil $Rel syHdedhtanesh t¥sh Us§SPAt aRE the GRBRAN Hol +&f fectgdeas
follows: It wll ?.e assugd,;_t hauit1 the screw 30 has.been fitted through the
bores 18, 17°5fd 1Rk R nEPRi RYeS8TEBRAWTISP:t HRATS s1fo t&KPTHNP he
connecti ng |éensurel ahate the t berecoéw thk winsel hRabutsu&E iftdeieegpacing

tightened. The MPlve to all fixed parts of the vehicle.



is screwed-0n to the screw until the washers 40, 41 bear agal ' '
8, 9, nore specifically with such a contact pressure that tE‘mmW!‘mlmlﬂ“l
and 41 do not slip when the position of the steering knuckl e%XUcl'SL.™" w s =+
adjusted. In that case, the screw 30 is turned clockw se or counter-

cl ockwi se, iQLAHISh case the marking 38 indicates the direction in which

the eccentric 35 or the cam points. The doubl e-headed arrow 22 in Figure 1

shows the two directions in which the steering knuckle 10 can be di spl aced
or the axis-21 inttifdY BFTENGEmeNS cEPFe 3PPt eddustiepd: . POREReNt Ras

been found byprbagur egeat tbal thke camar afisiin®EYn, S cMpriding t henaut
42 is tightegeflgﬁth afgéﬁsgéiped torque. Depending on the-canber range to
be adj usted, Onie Y%ﬁ? or - t o f30+31) speci al screws according to the

i nvention are usetheTspringestieh Chh hes wdwlider | Al iwnicly is secured

to the damper cylinder (6) and has two parallel securing
walls (8, 9) which define an intermediate space (13) and
are provided with two bores (14, 15) which each have an
insertion bore region (18) and an exit bore region (19);

the wheel suspension has a steering joint (20) which
is connected to the holder (7) by way of a steering knuckle
(10), wherein the steering knuckle (10) extends with a
steering knuckle extension (11, 12) into the intermediate
space (13) of the holder (7) and the steering knuckle
extension has two transverse bores (17) which are aligned
with the bores (18, 19) of the holder (7):

screw bolts which extend through the bores in the
holder and the transverse bores in the steering knuckle
extension secure the steering knuckle (10) to the spring
strut (1) by virtue of nuts (42) which are each screwed on
to a respectively associated screwthreaded region (36, 56);

| characterised by the following features:

at least one screw bolt is in the form of an
adjustment screw bolt (30, 50) and has shank portions (34,
36; 51, 54; 35; 39; 55) of different thickness dimensions,
which are partially displaced with respect to the axis of
the screw bolt, wherein there is an axis dJdisplacement
between the shank portions (34, 36; 51, 54) co-operating
with the securing walls (8, 9) and the shank portion (35;
39; 55) co-operating with the steering knuckle (10); and

the adjustment screw bolt (30, 50) includes a marking
(38, 58) which indicates the angular position of the axis
displacement.

2. An arrangement as set forth in claim 1
characterised in that the adjustment screw bolt (30) has a
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eyl indri cal*bores 18, 19 in the holder, but also in relatio Im
fhe holder. Respectlvel y approprl ate speC| al screws are prommu | I""Ill"llll
di fferent bore sizes so that |t is possible to service practtcdly aMl 3

types of vehicle that occur. %ure 5 shows an al ternative configuration of
the canmber =shamknepertieangtdeht apda &i cfurtherctshanki RIBFLID PfHtRe 2.

I nstead of ag.i&feRF8bassCerbgidn 3534 i war %ﬁ&qggﬁntdﬂéﬁétércaﬂbﬁ9 &éi ch
is fitted ontothe screw bol.f and which is rowg \glthcnlcal i nclined
i nsertion suPPRERTESR{ ("B a¥he TFRCEIRSoWRLLF X @l y C)Oﬂ?llé t & 8™ ne*

shank 34 of é&Beentrew begioR0(38s Becof bkargéer hthikckness dimension for
co-operation with the steering knuckle (10).

3. An arrangement as set forth in claim 1
characterised in that the adjustment screw bolt (50) has
two shank portions (51, 54) of smaller diameter for co-
operation with the securing walls (8, 9) and a shank
portion (55) of larger diameter for co-operation with the
steering knuckle (10).

4. An arrangement as set forth in claim 3
characterised in that the screwthreaded region (56) is of a
diameter which is larger than the smaller diameter and
which can correspond to the larger diameter. '

5. An arrangement as set forth in one of claims 1
through 4 characterised in that the axis displacement is
about 2 mm.

6. An arrangement as set forth in one of claims 1
through 5 characterised in that the screw bolt includes a
screw head (32, 52) on which the marking (38, 58) is
provided.

7. An arrangement as set forth in one of claims 1
through 5 characterised in that the screw bolt has a shank
(34) with screwthreaded regions (36, 37) at both ends, that
the shank (34) is surrounded by bushes (44, 45) to fill
gaps in relation to the securing walls (8, 9) of the
holder, and tl'iat an end' of the shank (34) is prepared for
rotation of the shank.

8. An arrangement as set forth in claim 7
characterised in that the end of +the shank, which is

| THIS SHEET HAS BEEN
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ref erence to Fi gures 3 and 4. The head 32 and the trunnion po

However” are replaced by a further screw hreaded regi on 37 and Inlm mml"'(!‘””"l _
addition the gaps between the bore regions 18 and 19 t he shank

the screwt hreaded region 36 respectively are filled by bushes or sleeves 44
and 45 so t Hafepared cfeyt rptaredapbration; sineludées aamt al 43 klwbichshs p

W th the borgeteBt@Nsv183REL1 t ﬁ&@ﬂgg p S
described with refere%ce ?%gﬁ%gquhghgﬁgfgib (ﬁ&é%e S rem1g§{§n§ﬁo€%éin
Figure 5 is prepared @™ The danper cylinder 6 vvlth its holder 7 is so
oriented with respect to the steering knuckle 10 that the screws 30 and 31
can be fitted thr ugh the bores 14 and 15. In that _respect, the_bevel
portions 39a on the can139a§F8ng895HFagé§ﬂs S&t nofoRF eadf‘doﬁéalﬁhe fhut
43 is unscrevkaracterised in that the end of the shank, which is

pbrepared for rotary actuation, has a recess configuration.

THIS SHEET HAS BEEN
' REPLACED
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and {he danper cyllnder 6 or the steering knuckle 10 is noved in such a way
{hat t he bushes or sleeves 44 and 45 can be fitted into the_bore regi ons 18
and 19. T™WEHA%3398:s 40 and 41 are then fitted on to t he reESE@??W@I nds of
the screw bolt 30 and the nuts 42 and 43 are screwed on. The nut 43 is to
be converted in function to act as a screw head, and for that reason it is
possible to apply a two- conponent adhesit¥d to appr?géiate | ocati ons of the

screwt hread of the nut 43 or the screw egion respectively, before
the nut 43 is screwed on. Provided on g is the sparking 38 which is
turned in the sane radial directi e fgﬁérdening of the
two- conponent adhesive, canber adjusiCRET=— npl ement ed, as al ready
described with reference to Figurg 2. Fixing the nut 43 to formthe
screw head can al so be effected by nee SpPOt} wel d which can then form
t he =

4
z




mar Ki.Rg_ 38 at the sane tinme. The embodi ment shown in Fi gure 5 has the
advant age esides the cam 39 fitted on to the bolt, il Ible to
g b Sl

operate with conventional parts. It will be appreciated th

respect a high-strength material -5- i s, adopted for the screw bolt in
order to conpensate for the reduction i n ZBanet er by about 2 nmm which
occurs in conparison w he original configuration for securing the
danper cylinder and th eering knuckle to each other, when invol ving
cylindrical bores 18 and 3dSuin fhe V\§|$S 8 and 9 of the holder 7. The

I nvention t fore mafes ¥t po o i npl ement subsequent canber

adj ust nent noTH~ 23

T~— 34

- 39

i | 34

W L v G

Iy / i G0
39 |
36 (%53
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cases-wmén]ho provi si on had been made for such canber adjustment fromthe
‘Qut set (S otsxsidre absence of slots or relatively wi de bor

‘enmbodi nent o{ I%ézgure 5 can also be nodified in such a way ﬁ‘)&mt@gm‘end W th
the screwt hreaded region 37 has a devggze for rotating the bolt shank 34,
for exanple a recess configuration, In such a case the marking 38 is

provi ded on the bolt shank 34 in éﬁger to indicate the radial orientation

of the cam 39, on the outside. Sinplar nuts 42 and 43 are then adopted.

Thi s-nodi fi ed enbodi nent Aéﬁjeasi er [smant| e alt hqugh di smantling that
Is still easy is also aff e atihgit he tgo}c ent adhesive in the
case of the enbodi nent, shown in - ' hows a further

enbodi nent of the ca é‘ ' iar r{s which are the same

as parts described herei nbe | denglle gef erences.
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. S 1%06F -9
Thi s_arrargement uses a screw 50 with an axis 50a, relative t(pmvyn&o? [ an
.eccentric ‘axis 50b is formed at a spacing e. Disposed on the eccentfic axis
50b are a shank portion 51 and a further shank pott.jon 54. The other

el erents of the screw 50 are di sposed symetrically ' with respect to the
axis 50a, nore specifically the head 52, a trunnion portion or shoul der 53,
a cam projection 55 and a screwt hreaded regi on 56. The el enments 53, 55 and
56 are of the sanme outside di anEREFIGATION DX FRANSIATION The di aneter of the
elenments 51 and 54 is then 14 mm It is however also possible to use other
di nensions, for example 14 mmfor the elenments 53, 55 and 56 and 12 mm for
the el ements 51 and 34. ¥HHarty Waltare HicBaydhsIPEIeF f oPaghsd o8| Henfitss

and 55 to be samewbatedt watket Raoridye abrBPedin 56até‘r@r 30 ltlechBical

translator, of 1 Horsefair Mews, Romsey, Hampshire SO051 8JG, -

England, do hereby declare that I am conversant with the Engii-sh
and ' German languages and am a competent translator thereof and I
state that to the best of my knowledge and_'. belief the following is
a true translation of the attached Amen;%led pages in the German

lénguage of International Application PCT/EP97/03124.

(M W R Turner)

Signed this {§¥day of Dectmdaes 1394



nnwkn monparlson with M6 of the screwt hreaded region 56 or 15 mmin
conparlson with M4 of the screwt hreaded region 56. For the length of the
screw wit hout a head, a range of between 75 and 95 nmis envisaged. The
scréw bolt 50 is drop forged in the rough condition and the screwthread is
produced i n RGFUERAT OORL24mnner. The material used for the 9ESMKADQQWOPS

hi gh- st rengt the strength of which is gr e t han t he
screws usuaﬁ?@ éﬁﬁfoyed for securing the sprlngef% %tJﬁp?ol?%g %Z?Pﬁ
knuckl e 10. The canber adjustnment arrangenent is used as follows: First of

all the wheel caniygs qu;éa&l@hlfé@a%s haﬁa@ﬂaﬁéﬁéﬁm% Lﬁbgﬁ ol

effected is a certained. The wheels on e axle In stion o e Ve
are renoved.2? Rty OB ?H@e$ﬁ%$?|kﬁﬁ%ﬂg|$P¥4©®r%¢qpt% ¢@¢e®§§@can§ed

wheel suspensions, having the features set forth in the
classifying portion of claim 1.

In four-wheeled automobiles the stub axle of the front
wheels does not extend precisely hdrizontally but is
slightly inclined, that angle of inclination or the angle
of the plane of the wheel relative to the vertical being
referred to as the camber. The camber angle is usually
fixed at the fa¢t6ry and under normal circumstances does
not have to be re-adjusted before the end of the service
life of the automobile. After accidents have occurred
however it can happen that the.tracking of the wheels of
the automobile has changed so that it is desirable to be
able to adjust the angles which influence tracking,
including camber. The same applies in regard to certain
repairs or structural modifications to the vehicle.

It is known for the holder of the spring strut to be
provided with at least one slot in order to be able to
displace the steering knuckle relative to the spring strut
before the screws passing therethrough are tightened (DE 37
14 689 Al).

Here however special structural features are assumed
to be present on the holder, which are usually not provided
on vehicles. That also applies in regard to other known
camber adjustment arrangements (GB 2 227 721 A; DE 964 748
C) in which bores of the wheel suspension have to be
enlarged relativé}to the normal condition in order to be
able to mount the camber adjustment arrangement.

A camber adjustment arrangement as set forth in the
classifying portion of claim 1 (US No 5 044 659 A) provides
a through-fitting screw bolt with a keyway in order in one
embodiment to accommodate a key which serves as an

AMENDED PAGE



rermvé,d Iﬁ its place, the screw 50 is fitted at the bore 14 which is now
enptys - i's to be noted that the correct screw size and length are to be
selected fromthe set provided. Additional holders which were possibly

previously renoved are fitted as previously. Thereafter, the canber is set
to its maxi neocergaicve br pdw t okbeangenhedi@ents, the h hew FEAEsy $9%on

the screw 50gf gg?gﬁeh@“@?@byaBOEnﬂﬁﬂﬁE'!Bcﬁﬁﬁaealﬁﬁdwﬁﬁéﬂﬁaﬁbﬁ fiakopenit i ve
camber. By app ng a pulling or pushing force wheel _carrier of the

vehicl e i s neeedringovadlenPhokhrei Bﬁlg§rc6‘|"‘1desﬁ%'% 3 NI sPPFEN £6F t he
mar ki ng 58 Oﬁhéh%c&@v@dﬁf@hdeﬁlerégﬂeﬂCUfontlﬁ@raagussmahtegcﬁxévbybeltghw y

| oadi g due BB e SREISH (HER el ded ShoBt | Be. TRBCHABPCBF Rodls i s

or are now ftheedadjtisithenteasotewy aqsqn‘alr,at uprémidesa_sﬁorngaoarrbe:rlaurged

installed. ngaag%%QESQegioprﬁﬁgi i% in axis-dispiaced relationship in
order to displace the steering kuckle?with respect to the
holder when the adjustment screw fﬁolt is rotated. A
disadvantage with that assembly is the severe reduction in
the core cross-section of the adjusﬁment screw bolt by
virtue of the keyway if such an adjustment screw bolt is to
replace existing screw bolts.

In a further known camber adjustment arrangement (US
No 5 104 141 A), there is provided a screw bolt having an
eccentric central portion of reduced diameter, over which
can be fitted an eccentric sleeve which in an angular
position supplements the screw bolt to constitute a
cylindrical screw bolt or which upon rotation forms a screw
bolt with an eccentric. A disadvantage in this case is also
the considerable reduction in the core cross-section of the
adjustment screw bolt and the cost involved in production
and assembly of the eccentric sleeve.

The object of the present invention is to provide a
simple way of effecting subsequent camber adjustment, in
which the adjustment screw bolt is weakened as little as
possible. |

That object is attained by clalm 1 and the further
features of the appendant cLalms are directed to
embodiments and further developments thereof.

For the purposes of adjusting caﬁber, use is made of a
screw bolt with cam or eccentric for forming the thicker
diameter region of +the adjustment screw bolt, which
connects the spring strut to the wheei suspension. Provided
on the screw bolt itself is a markiné"in order to indicate
the angular position thereof in rgépect of the cam or

AMENDED PAGE



Jheiépremfheadféz, whereby the walls 8 and 9 of the holder 7 are displaced
Telative to the steering knuckle 10. The head 52 is rotated until the
desired canber angle is achieved. The wheel in question is then carefully
renmbved again Wi thout changing the canber adjustnent nmade. The screw
connecti on PSCRREEE Dy FHFREENI ngTORe afut eXETERRL IRt LHMter PAgitAempost ti on
of ‘the headchdhgendihy tHd)hbagunart NSosition B4 SRet RAMSCHEW HoerthStlY A
torque of between 90 _.and 110 Nm T _égeel IS tltth,%%gln and t he wheel
bolts or nuFfSeREES | Tt cREFEIOPH O B8R r FHERTEBPqILI A ER | SPRSRen 3RF
ensur e that therewirth ddldsdiethbeebmbes anglieni eThie spesitfonebatievad iod |

fixed partsf&&e%h%ﬁ“%Ydﬂé%ning the hut of the screw connection.

The invention is described with reference to the
drawing in which:

Figure 1 is a side view of é- spring strut with
steering knuckle screwed thereto,

Figure 2 is a view on an enlarged scale in section
taken along line II-II in Figure 1,

Figure 3 is a side view of a camber screw,

Figure 4 is a wview in section taken along line IV-1IV
in Figure 3,

Figure 5 is a view in section through an alternative
configuration, and

Figure 6 shows a further adjustment arrangement.

Referring to Figure 1 shown therein is a spring strut
1 which is supported at 2 on the bodywork of the wehicle
and which has a spring strut support bearing 3, a coil
spring 4, a piston rod 5 and a shock-absorber or damper
cylinder 6. Secured to the damper cylinder 6 is a holder 7
which extends around the lower end of the cylinder 6 and
can be welded thereto and has two securing walls 8 and 9 of

| AMENDED PAGE
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-8- ., .GLA'MB 1. An arrangenent for canber adjustment on a v
spri.ng-struts and associ ated wheel suspensions, wherein each

]

W

(1) ‘has a holder (7) which is secured to a danper .cylinder (6)" arfd has™t wo
paral l el securing walls (8, 9) which define an infernediate space (13) and
are provi dedPETYEPOS O8324s (14, 15) which each have a bor &75MKLZ2A2WOR)
for the one gegbicRy WRNArERetdnd a bore portion (19) for the other
securing wall (9), wherein each wheel suspension also has a steering joint
(20) which is connected to the holder (7) by way of a steering kunckle (10)

and wherei n. gharsiseeri ng kuckl e (10)

: This Sheet Has Been Re,;ilace

R

'l. an arrangement for camber adjustment on a vehicle
having springf;$fruts;'and associated wheel suspensions,
wherein each sg?ing strut (l).has a holder (7) which is
secured to a damper cylinder (6) and has two parallel
securing wallsf13, 9) which define an intermediate space
(13) and are pébvided with two bores (14, 15) which each
have a bore porﬁibn (18) for the one securing wall (8) and
a bore portionfkig)'for the other securing wall (9),

wherein éééh wheel suspension also has a steering
joint (20) whicﬁ;iS-connected to the holder (7) by way of a
steering kunckié'(lO)_and wherein the steering kuckle (10)
extends with a sSteering knuckle extension (11, 12) into the
intermediate spéﬁe'(lS) of the holder (7) and the steering
kuckle extensiéﬁ has two transverse bores (17) which are
aligned with thé_bore'portions (18, 19) of the holder (7),
comprising the}following features of the camber adjustment
arrangement:

there arefﬁfdvided screw bolts (30, 31) of a length to
extend throughfgthe ‘bores in the holder (7) and the
transverse boreé'(l7) in the steering kuckle extension (11,
12) and which: are each provided with a respective
screwthreaded  #egionﬁ (36, 56) to secure a respective
steering kuckléf(lé) to the associated spring strut (1) by
virtue of a an?(42)_which is screwed on to the associated
screwthreaded_fégidn (36, 56); _

at leasﬁf?&hg screw bolt is in the form of an
adjustment scréw b@@t'(30, 50) and has shank portions (34,
36; 51, 54; 135;_;39} 55) which are in axis-displaced
relationship wifh téspect to each other, the shank portions
being of difﬁéfent_thickness dimensions which determine an
adjustment dimégsiqﬁ;_
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exighis Wih o Sesri g kpuskle extension (11, 12) inte, LEEI Iﬂﬂlﬁmﬂmﬂﬂﬂﬂ || ||||

transverse bores (17) which are aligned, with the bore portibdns® (18, 19
t heshol der (7), conmprising the follow ng features of the canber adjustnent
arrangenentthﬁh@@@uﬁt@%ﬂtmﬁ%kgw5b¢b01b@@tsSQBOIHQLyGQS a mexiing d 3t end

theg)bogRSchi NindfCatds! dae %zm)gul%'id pr?tRBﬁnSé!Er SEndOrBsid-17)
\- are each provided

re§ﬂ§@9?€@ds@P@W&hﬂ&%&%&nsweglon (36 56) to secure a

t hrough

in the steering_kuckle extension (11
with a

res.pect|¥e Steerkﬂh@rlﬁdﬁﬂdrﬁ.s(ebo)ld ocﬁégte shsnki pbedisnsi ng4zt B6t; (Sh% m@d)
virtue of a 42 I screwe e Ci ed,. screwt hre
oy et baflisthen L CLBTEED (S BRP! FhEE? Sl

regi on (36

adj ust ment wart@w tblet  (SEEUIS0K analiss dRank Xor t jegres (dinner by the

e . - THIS SHEET HAS BEEN

adjustment dimension than corresponds to the cross-section
of the bore poptlons (18, 19) of the holder (7), and that a
shank portionii(35; 39; 55) Wthh co-operates with the
steering knuckxa extension (11, 12) and which is disposed
non-rotatably —on the adjustment.nscrew; bolt (30, 50) is
thicker by the 'adjustment dimension than the thinner shank
portions (34, 36; 51, 54), wherein the thickness of said
shank portion (35; 39; 55) is selected to match the cross-
section of the transverse bore (17) in the steering knuckle
extension (ll,-12), in which the adjustment screw bolt (30,
50) in question is fitted.

2. An arrangement as set forth in claim 1
characterised ih that the adjustment screw bolt (30) has a
screw head (32) and a first and a second shank portion (34,
36) of smaller:diameter, which are arrahged concentrically
with respect td,the screw:head, and that the shank portion
(35; 39) co—opérating with the steering knuckle extension
is a cam or eccentric region which 1is arranged
eccentrically with respect to the scfew head (32) and
between the first and second shank portions (34, 36) of
smaller diameter. o ' |

3. An arrangement as set féith in claim 1
characterised iﬁ that thehadjustment sdrew bolt (50) has a
screw head (52) and flrst and second shank portions (51,
54) of smaller diameter, whlch are arranged eccentrically
with respect to the screw head (52), .and that the shank
portion (55) which co—dpérateé with the steering knuckle
extension is a shank portion :_bf"largér diameter and is

| | : AMENDED PAGE
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36,, ‘51,

"54 +35; 39; 55) which are in axis-displaced mnﬂm lllullll““l
‘Wi t'h_réspect to each other, the shank portions being of diff
di nensi ons whi ch deternine an adj ust nrent di nensi on; -9- the*adju dt né

screw bolt (30, 50)_.includes a marking (38, 58) whi ch i ndicates the

angul ar

that shank poid isstvded, t136; £fDdst hd dedditd asharmt gt SeieW $D] t 54 § 30,
50), which cooperate with the securing walls (8, 9), are thinner

t he adj ustnent di nension than corresponds to the cross-section of the bore
portions (18, 19)4.of {Ame hskdengémentandcas hatset forth in claim 3

characterised in that the screwthreaded region (56) is of a
diameter which is larger than the smaller diameter but does
not exceed the larger diameter.

5. An arrangement as set forth in one of claims 1
through 4 characterised in that the axis displacement is
about 2 mm.

6. An arrangement as set forth in claim 1
characterised in that the adjustment screw bolt (30, 50)
includes a screw head (32, 52) which carries the marking
(38, 58) and on which a cylindrical trunnion (33, 53) is
disposed.

7. An arrangement as set forth in c¢laim 1
characterised in that the screw bolt has a shank (34) with
screwthreaded regions (36, 37) at both ends, that the shank
(34) is surrounded by bushes (44, 45) to fill gaps in
relation to the securing walls (8, 9) of the holder, and
that an end of the shank (34) is prepafed for rotation of
the shank.'

8. An arrangement as set forth in claim 7
characterised in that the end of thé shank, which is
prepared for rotary actuation, includes a nut (43) which is
secured by adhesive to the screwthreaded region (37) of the
prepared end.

9. An arrangement as set féfth in claim 7
characterised in that the end of. the shank, which is
prepared for rotary actuation, has a reéess configuration.
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shank portlon (35; 39; 55) which co-operates with the steeRERjL

ext.ehsi on (11, 12) and which is di sposed non-rot at ably on the adj usMErNT SHEE
screw bol t (30, 50) is thicker by the adjustnent dinension than the thinner

shank portions (34, 36; 51, 54), wherein the t hi ckfess of said shank

~ portion (35; 39; 55) is selected to match the cross- section of the

' transver s€SE@NET(IFr) $rRarhénst e:e:rqrnga'kn&eclw'@f“t%(t@?\sréﬁ L1IRo925<chn whi ch
the adj ustigesscraw bodt 3 ,1§O) gf)g gugstlgﬂ el | £880.02. ecAR~ i

arr angement as set fort in ¢

aim 1 characterised in that the
adj ust nenCREERT b PSP HES L EcFBR FERPTTY AAdNE 7T sFPERE- a ¥¥tond

shank IOOrtﬂwm:e('34 h38)sef wmldapat agRtee. WhieClpdx e oo apged seat is
(38 50y cBAdary LSS PER oo bPcantr B koK FeBY: BAERah T e oo or
eccentric regiOne whneéntien aisandeskribed with reference to <the
érawing in which:

Figure 1 1is &a side view o0f a spring
steering knuckle screwed thereto,

strut wi<th

Figure 2 is & view on an enlargecd scale

in section
taken along line II

-II in Figure 1,
Figure 3 is a side view 0of a camber screw,

Figure 4 is a view in section taken along line IV-1V
in Figure 3,

Figure 5 is a view in section through an alternative
configuration, and

Figure 6 shows a further adjustment arrangement.

Referring to Figure 1 shown therein is a spring strut

1 which is supported at 2 on the bodywork of the vehicle

and which has a spring strut support bearing 3, a coil

spring 4, a piston rod 5 and a2 shock-absorber or damper

cvlinder 6. Secured to the damper cvlinder 6 is a holder 7

which extends around the lower end of the cylinder 6 and
can be welded thereto and has two securing walls 8 and 9 of

side plate type configuration, for securing a stub axle

carrier or steering knuckle 10 thereto. The steering

knuckle 10 has a forked extension with two ends 11, 12
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eccentrically with respect t

0
f4i r.st and seecond shank portlons H

arrangenent as set orth

A - -

in cla m'— 1wc aracterlsed

E@&LK&?MEWSHEET

in that the

- adj ustment screw bolt (50) has a screw head (52) and first and second shank

er

With roepebrT(E40p20317R,)

head (52),

di anet er,
and that the shank

whi ch are arranged eccentrlcal

pof R 1ioh? 4 €48Y mhlch

" co- operate§Chﬂahkth§emdmawamg knuckl e extension isa shank portion of

|'arger dianmeter and is

arranged concentrically with respect to the screw

- head (52) an%Tbetmeen the first and second shank portions (51, 54).

~arrangemen

4.
set forth in claim 3
1. An arrangement for camber adjustment on a vehicle
having spring struts ‘and associated wheel

suspensions,
has a holder (7)
secured to a damper cylinder (6) tno parallel
securing walls (8, 9) which define an intermediate space
(13) and are proyided with two bores (14, 15) which each
have a bore portion (18) for the one securing wall (8)

a bore portion (19) for the other securing wall (9)

wherein each spring strut (1)

which is
and has

and

wherein each wheel suspension also has a steering
joint (20) which is connected to the holder (7) by way of a
Steering kunckle (10) and wherein the steering kuckle (10)

extends with a steering knuckle extension (11, 12) into the

intermediate space (13) of the holder (7) and the steering
kuckle extension has two transverse bores

(17) which are
aligned, with the bore portions (18,

19) ¢of the holder (7),

comprising the following features of the camber adjustment
arrangement:

there are provided screw bolts (30, 31) of a length to

extend through the bores in the holder (7) and the
transverse bores (17) in the steering kuckle extension (11,
12) and which are each provided with a respective
screwthreaded regibn (36, ©56) to secure a respective

steering kuckle (10) to the associated spring strut (1) by

virtue of a nut (42) which is screwed on to the associated

screwthreaded region (36, 56);

at least one screw bolt is in the form of an
adjustment screw bolt (30, 50) and has shank portions (34,
36; 51, [ 54:; 353; 39; 55) which are

in axis-displaced
relationship with respect to each other, the shank portions

being of different thickness dimensions which determine an
adjustment dimension; |
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characterised in that the scre

is karger than the smaller di a\r,rweltmﬁlmﬂu"m giceZﬁ&%@E’N%HEET
diameter. 5. An arrangenent as set forth *n dne’ of clains 1 through 4

characterised in that the axis displacenent is about 2 mm 6. An
arr angenent as set forth in claim

. AS _ 1 characterised in that_the

. adj ust merftN® cPRIMBEPENEIECTBY) HHA URD a5Qer ERFhBERS (325K hitP carri es
- the ‘markigg) (3thidS) andh neadi ¢hea gubundki cabstkubai 08£( 38he53xis-

. disposed. (7. _An_ _arrangenent  as sef forth in claim 1 characterised
in that thESBLPERADGPE Fa®CZTdRR/Kk (34) with screw hreaded regions (36, 37)
- at both ends, thatrachterikadk in34ndts swareupdedibnsbusSdes J54,545)540 fil

- gaps in rglation (g he seeuring welLs (8. ), o6obhe SAE cotPerace

with the securing walls (8, 9), are thinner by the

adjustment dimension than corresponds to the cross-section

of the bore portions (18, 19) of the holder (7), and that a

shank portion (35; 39; 55) which co-operates with the

steering knuckle extension (11, 12) and which is disposed

non-rotatably on the adjustment screw bolt (30, 350) is

thicker by the adjustment dimension than the thinner shank
portions (34, 36; 51, 54),

wherein the thickness c¢f said
shank portion (33; 39;

55) is selected to match the cross-
section of the transverse bore (17) in the steering knuckle

extension (11, 12), in which the adjustment screw bolt (30,
S0) in question is fitted. '

2. An arrangement as set forth in claim 1

characterised in that the adjustment screw bolt (30) has a

screw head (32) and a first and a second shank portion (34,

36) of smaller diameter, which are arranged concentrically

with respect to the screw head,

and that the shank portion
(35: 39)

co-operating with the steering knuckle extension

is a «cam or eccentric region which is arranged

eccentrically with respect to the screw head (32) and

between the first and second shank portions (34, 36) of
smaller diameter.

3. An arrangement as set forth in claim 1

characterised in that the adjustment screw bolt (50) has a

screw head (52) and first and second_shank portions (51,

54) of smaller diameter, which are arranged eccentrically

with respect to the screw head (32),

and that the shank
portion (33)

which co-operates with the steering knuckle
extension 1is a shank portion of larger diameter. and is
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arrangement s as set. forth ||||1|If’ BAMEIERI: o BePIAGENEN T qrieET
~0f the Shank, which is pr epar ed for rotary actuation, includes a nut (43)

which is secured by adhesive to the screw hreaded reglon (37) of the
prepared en

d |
“char act ef* (ﬁPQ%Ft$%RC?%Ereﬁ%fg§ YhE“sﬁ%ﬁégéﬁhto the sctdy Held

I'ch™1's prepare ort ro}ary
_actuatlomndubetweemeSBecﬁnfeguaaﬂlsecoA&ENBEIkPA@EthnS (31

54).

4. An arrangement as set forth in claim 3

characterised in that the screwthreaded region (586) is of a

diameter which is larger than the smaller diameter but does
not exceed the larger diameter.

-

5. An arrangement as set forth in one of claims 1

through - 4 characterised in that

the axis displacement is
about 2 mm.

6. An arrangement as set forth in claim 1

haracterised in that the adjustment screw bolt (30, 350)

includes a screw head (32, 52) which carries the'marking

(38, 58) and on which a cylindrical trunnion (33, 53) is
disposed.
7. An arrangement as set forth in «claim 1

characterised in that the screw bolt has a shank (34) with
screwthreaded regions (36, 37) at both ends,

that the shank
(34) -is surrounded bv bushes (44, 45)

to £fill gaps in

relation to <the seCuring walls (8, 9) of the holder, and

that an end of the shank (34) is prepared for rotation of
the shank. '

8. An arrangement as set

forth in claim 7
characterised

in that the end o©of the shank,

which is
prepared for rotary actuation

includes & nut (43) which is

secured by adhesive to the screwthreaded region (37) of the
prepared end.

9. An arrangement as set

forth in claim 7
characterised

in that the end of the shank,

which 1is
prepared for rotary actuation,

has a recess configuration.
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