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All appaliltils for kic allil/ol callibcr adlustmcnt Rir a runnuig
gear of a motor vehicle. having a tie rod and/or a Imk which
cmi be fastened at one side to a bearing fixed with respect to
the car body and at the other side by a bcanng can be
fastened to thc wheel earner ol'a w hccl of thc motor vcluclc,
whcrcin onc bearuig luis an adiusunent clcmcnt wluch is in
the form of mi eccentric and ivhich lms an eccentric shaft,
which eccentric shaft can be adjusted by an adjustment drive
and is assigned safety bearings arranged on both sides of the
eccentric.
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APPARATUS FOR TOE AND/OR CAMBER
ADJUSTMENT FOR A RUNNING GEAR OF A

MOTOR VEHICLE

FIELD OF THE INVENTION

The invention reLates to an apparatus for toe nnd/or
caniber adjustment for a ninninp gear of a motor vehicle,
having n tie rod and/or a link that can be fastened or Is

fnsicncd at onc side lo a bcanng lixixt with rcspecl to Ihc car
body and at the other side by a bearing to the wheel carrier
of a wheel of lhc motor veluclc, whcrcui a bwiring has an
adjustment element that is in the fbnn of an eccentnc and
hns an eccentric shaft that can bc adlusted by tm adjuslmcnl
drive

IIA('K(iROI/Nf)

Apparatuses for nuining gears or wheel suspensions of
motor vehicles are already known with which a roe nnd/or
cmnbcr adjusunmit can bc pcrformixk Typmally, a wheel of
a velucle is connected by a link (wheel link) and a tie rod to
the 1 cluclc body /chassis). Tlic lurk or the tie rod is herc
usually attached on the wheel side by a bearing. The other
cnd of thc link or thc uc rod can bc coiuicclcd by a bmiring
on the side of the car body to the chassis„ tn a compnnent
connected to the chassis. or to a steering gear. By adjusting
the bearing position in the transverse direcrion of the
vehicle, the toe or camber can be adjusted.

FIG. 1 shows a cutout of' conventional running gear,
comprising a wheel camcr 13 to which a crossmcmbcr 14 is
attached in an articulated way 'I'he wheel carrier 13 is
connected to a tie rod 15 that lms an adjustment element
constructed as an eccentric 16. 'I'he dashed lines 17 shov the
nvo positions between which the tie rod can be adjusted in
order to influence a pammeter of the nmning, gear The
running gear shown ui section m FIG. I comprises. in
addition, a wheel link 18 is attached lo thc wheel carrier 13
in an articulated way

In Dli 10 2010 055 060 Al, an adjustment apparatus for
toe or camber adjustnient is disclosed 'I he apparatus cont-
prises a bearin that contacts a bolt on the outside. The bolt
is coupled, in turn. with eccentric plates that are supported
on guide clcmcnts attached stationary on Ihe clmssis. By
rotating lhc boll coiuicclcd to thc ccccnlric plates. the
bearing can be displaced perpendicular to the bearing axis.

In Dl i 10 2005 052 g33 Al. an appanstus for adjustmg a
link of a v heel suspension is disclosed 'I'he apparatus
conlprises an active eccentric bearing that can be rotated and
thus adjusted by an electric adjustment motor. The eccentric
slmfi is supported in sliduig bcanngs.

So llml the lugh fiirccd Iransmillcd by lhc lurk 10 lhc
eccentric shaft can also be received in extreme situations, the
radial bearings must be dimensioned with comparatively
lar e dimensions for supporting the eccentric shafi

SUMMARY

Thc clastic asfely benrings provided according to thc
invention come into operation only under higrhradlal forces
thai arc Irsnsnullcd from lhe lic rod or thc link lo Ihc
eccentric shaft and the bearing hxed to the car body 'the
safety bearings arc provtdtxf on both sides of'he tie rod or
the link nn the eccentric shaft. so that the eccentric shaft is
supported in the safety bearings. Because an overload of the
bearing fixed to the car body is prevented. this bearing can
have smail dimensions accordingly, nevertheless all nlnning

I it
gear lbrces are reliubly reccivcd.

In the apparatus according to the invention. it is preferred
that thc safely bearuigs are constructed as slnling bearings
that me suitable for receiving the high rnulnmg pear ti)rces
111111 occiii;

In tl!e apparatus according to the inventioil it is preferred
that the safety bearin» are designed so that under nomial
loading they are not engaged althnuph they are in contact
Accordul ly. during normal operation the eccentric shafi is

10 supported only by thc bearing fixed to thc car body, but not
by the safety bearin .

With respimt to Ihc bearing lixed to thc csr body in Ihc
apparatus according to the invention, it is preferred that the
ccccnlnc shaft is supporlcd ui radial spring-mounlcxt roller
bearings.

In order lo prevent damage lo Ihc ecccntnc shall and Ihc
ad)ustment drive, it can be pmvided that. in the apparatus
according to the invention, an overload coupling is arranged
between the adjustnient drive and the eccentric shaft When

I li a specified torque is reached on the eccentric shaft, the
overload coUpliiig is opciicd. v '1101'cb)'lic coiiiu:clioll Iii llic
ad)ustment drive and the eccentnc shaft Is decoupled. The
ilccoUpliiig B also Used 10 piiilcct llic iiiolor. Iil lllis wsvi
damage, tiir example. in lhe form of deformation of the
numing gear link, is prcvcnled. Prcfbrably. thc overload
coupbng autnmatically closes again as soon as the overkiad
state no longer exists. The vvheel position can be sensed by
a sensor and then the loe and camber can be readjusted by

30 the apparatus accordin to the invention.
Thc ovcrlotul coupling of'he apparatus accorduig lo Ihc

invention can have a spring element. preferably a spiral
coiliprcssioli spriiig, whet ciii llic spriiig clciiiclil is SUpporlix!
on nne side on the eccentric shaft and on the other side on
the adluslmcnl dove.

Thc adlustmcnl drwe of lhe apparatus according to Ihc
invention can be formed advantageously as an electric
nxitor. Advantageously, the electric motor is comiected to a
transmission 13ecause the adjustment drive can be arranged

SU directly on the eccentric shaft„ the necessary packaging
space Is comparatively low.

In a vchiclc, advantageously muluplc such apparatuses
according lo Ihc uwmiuon are provided, whcrcui an apps-
mtus can be allocated to each lie ntd or to each link 'I'h rough

ss multiple such apparatuses that each have an adjustment
drive as an actuator. an especially wheel-individual adjust-
ment can be realized in comparison to the use of only one
single adjuster.

'lite invention is based on the object of providinp an
apparatus for toe and/or camber adjustment. which is formed
for receiving higrhforces and nevertheless hns n small
pncktigiiig space.

To ticliici c lists oblcclive in an apparatus of'hc lype
specified above. 11 is provided according lo the uivcnl ion llml
safely beanngs arranged on both sides of the eccentric are
allocated to the eccentric shaft

in 13RII/li DES('l(I BI'ION Oli 111I: DRAWIN(ig

An embodiment of the invention is shov n in the drawin
and is dcscnbcd ui morc detail below. Shown arc.

FI(i 1 components of a convcnuona1 ruruung gear with an
Si adluslmcnt apparatus. mid

lil(i 2 an apparatus accordin to the invention for toe
and/or camber adjustment for a mntor velucle
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DETAILED DESCRIPTION OF THE
PREIII IRRI ID I IMI301&i MEN'I'll

'Hie apparatus I shown In ill(i 2 comprises a nmning gear
link that is designated below as link 2. One end 3 of the link
2 is supported so that lt can rotate on an eccentric shaft 4.
Thc opposite end not shown ul the draw ul is ailachcd on the
wheel side by a bearulg.

Reference symbol 5 indicates the rotational axis of the
eccentric shaft 4 A shaft section 6 is coupled with an
adjustment drive 7 constnicted as an electric motor and
having B transmission. The two-part shat't section 6 ls
supported in msdial spring-mounted bearin s 8. 9. In the
shown mubodimcnt, thc bcarulgs 8, 9 are roller beano s. In
addition to each bcanng 8, 9. there is a safety bcanng 10, 11
that is desi ned so that the shaft sections 6 do not load the
safety bearing ll), 11 dunng nonual operation Only when
there is a large force that is transmitted via the link 2 or in
other constructions via a tie rod to the eccentric slmft 4 do
the safety bearings 10. 11 come into operation so that the
slrafi sections 6 aresupportcd by thc safety bearings 10. 11.
Thc spring-mounted support ol'he bearin s 8. 9 pres cnts the
bearings 8, 9 from being dainaged in the event ofan elevated
radial force.

13etween the adjustment drive 7 and the shaft section 6

there is an overload coupling 12 that automatically
decouples the ad&ustment drive 7 and the shaft section 6
when a specdicd limit for ilm tortluc is cxciicdtxL As soon as
the lugh tortiue is uo longer active, ihe overload couplulg 12
automatically closes again. 'I he wheel position is then
detected by a sensor and then the link 2 is set back into the
desired position

LIST OF REFERENCE NLIMBERS

I Appal'atus
2 Link
3 End
4 Eccentric shaft
5 Rotational axle
6 Shafi section
7 Adjustment drive
8 i3earing
9 Bearing
10 Safety bearing
11 Safety bearing
12 Overload coupluig
13 Wheel ctlirn:I
14 (:rossnlember
15 I'ie rod
16 Eccentnc
17 Lines
18 Wyheel link

The invention claimed is:
1. An apparatus for at least one of toe or camber adjust-

ulcui Iol il ruunulg gcBI ol B uloior vchlclc, coulprlsulg al
least ouc ol II ilc loci or a huk thai ls fasu:nable at ouc side
io B bearing lixed with rcspcci io B car body and ai another
side by a bearing to a wheel carrier of a wheel of the niotor
vehicle, one of said beanngs has an adjustment elenlent
including an eccentnc and an eccentric slmt't that is adjust-
able by an adjustment drive. Bnd safety bearings arranged on
boih axial sides ol'hc ccccntnc Bnd axially away Iyom the
eccentric arc allocated to thc eccentric shalt, further com-
pnsulg a pair of spring-mounted bcanngs each located
axially between a respective one of the safety bearings and
the eccentric.

14,065 B2

2 lllc apparatus Bccorihng io claim 1, wherein ihe safety
bearings are fomied as sliding bearings or rubber bearings.

3 An apparatus for ai least onc ol'oc or camber adlusi-
ment for a nulning gear of a motor vehicle, conlprising at
least one ol'B tie rod or a link thai is fasimlablc at onc side
to a bearing fixed with respect to a car body and at another
side by a bearing to a wheel carrier of a wheel of the motor
vehicle, one of said bearin s has an adjustment element
including an eccentric and an eccentric shaft that is adjust-

111
able by Bn adlustmcni dnvc, mid safbty beanngs arranged on
both sides of the eccentric are allocated to the eccentric
simll, whcrcin thc sall:ty bearings arc coniigurcd so tlmi thc
safety bearings are not loaded during normal operation

4 Thc apparauis according to claim 1. further compnsulg
an overload coupling arranged between the adlustment drive
and the eccentric shaft.

5 the apparatus according to claiili 4. wherein the
overload coupling has a sprin element that is supported on
ouc side on Ihc ccccniric shaft and on another side on ihc

ad&ustment drive.
6 Thc apparatus according io claun 1. wlmrcul Ihc

adtustment drive is comprises an electric motor.
7 The apparatus accordin to claim 6, wherein the electric

nxltor is coupled tvith a transmission
8 The apparatus according to claim 3„wherein the safety

bearings are fomied as sliding bearings or rubber bearings.
9 The apparatus according to claun 3, whcrcin thc

ccccntnc shafi is supported in radially sprulg-mounted roller
Io bearings.

10 I he apparanis accordiim to claim 3, further compris-
ing an overload couplina arranaed between the adjustment
drive and the eccentric shaft.

11. The apparatus according to claim 10, wherein the
ls overload coupling has a spring elmneni thai is supported on

ouc side on ihe eccentric shaft and on another side on ihc
aillusnucllt ilrlvc.

12. I'he apparatus according to claim 3, wherein the
adtustment drive is comprises an electric motor.

so 13. The apparatus according to claim 12. wherein the
electnc motor is coupled with a transnussion

14. An apparatus Ibr ai least onc of ioc or camber
adluslmcni lbr a running gear of a motor vchiclc, compns-
ulg:

at least one of a tie rod or a link that is fastenable at one
side to a bearing hxed with respect to a car body and at
another side by a bearing to a v, heel earner of a wheel
of the motor vehicle,

onc of said bearings luis an adj ustment clement ulcludulgtlau eccentric aud au ci'ct:ulric simll iimt I ~ adpistablc by
ml adlustmcni dnve, and

safety bearings arrmiged on both axial sides of the eccen-
tric and axially away from the eccentric are allocated to
the eccentric shaft.

ls wherein the adjustment element includes B tv o-part split
shafi cxicnding along an axis of the ccccntnc shaft, and
thc iwo-part sphi slrafi ls located axially outside of thc
ecccnirm.

15 1 he apparatus accordina to claim 14. wherein the
to eccentric shafi is supported in radially spnng-mounted roller

bearings.
16. The apparatus according to claim 14, wherein the

safety bcanngs Brc formed as shding bcanngs or rubber
bcanngs.

ss 17. Thc apparatus according to claun 14. further com-
prising an overload coupling armsn ed between the adjust-
ment drive mid the eccentric shaft.
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18. The apparatus accordutg to clatm 17, wherem thc
overload couphng has a spring element that i ~ supported on
one side on the eccentric shaft and on another side nn the
adjustment drive

19. The appamtus accordin to claim 14, ~herein the
adjustment drive ts comprises an electric motor.

20. The apparatus accordutg to clmm 19, whcrem the
ctccanc motor ts coupled wtth a transmtsston.
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