1 WWheel suspension for wheel ed vehicle Background of the invention 5
Field of the invention The present invention relates to a wheel suspension
for a wheeled vehicle of the type conpﬁising at | east one | ower,

wheel -carrying radius armwith an inner end, which is designed for
fastening so that it can pivot about a substantially horizontal axis to a
vehicle franme, and an outer end, which is 10 pivotally connected to a | ower
part of a wheel hub, and at |east one upper support arm one end of which
i s fast enedMheehsuspepsionptortwhéeledaehisdel hub, and the other end of which
is pivotally connected to a part of the vehicle fixed to the frane. The
invention relates in particular, but not exclusively, to such a wheel

suspension for relatively | a&g‘e]angaﬁ§§¥¥h@ﬁpé ngi cles, in which high 15

ground cl earance i s desirabl stspensi on according to the
invention has applications on both steered and unsteered wheels and on
driving and non- driving wheels. Related art 20 In known wheel suspensions
of the 3f orgeRDGT EisGhveMen conpression and rebound novenents of the
wheel s are often a cause of unwanted changes in the track w dth and
changes i n Tleepreaatteinvangor selafest toea wheel syspension fis wheeledveshdedeatff ect on
the driving characteristics of the vehicle and can.lead,to unwanted tyre

wear. 25 | rthertipe comprising @ deests one dQwer cHBefle@amying Fadius i @land
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substantially horizontal axis to a vehicle frame, and an outer end, which is
10  pivotally connected to a lower part of a wheel hub, and at least one upper
support arm, one end of which is fastened to an upper part of the wheel hub,
and the other end of which is pivotally connected to a part of the vehicle fixed
to the frame. The invention relates in particular, but not exclusively, to such a
wheel suspension for relatively large and heavy motor vehicles, in which high
15 ground clearance is desirable. The wheel suspension according to the invention
has applications on both steered and unsteered wheels and on driving and non-

driving wheels.

Related art

20 In known wheel suspensions of the aforementioned type, compression and
rebound movements of the wheels are often a cause of unwanted changes in
the track width and changes in the camber angles of the wheels, which has an
adverse effect on the driving characteristics of the vehicle and can lead to
unwanted tyre wear.

25
In order to compensate for such changes in the compression and rebound
movements of vehicle wheels, US 3,652,104, for example, proposes an

independent wheel suspension, in which a track width reduction occurring in a




i ndependent wheel suspension, in which a track width reduction occurring in
a 2 conpression novenent is conpensated for by increasing the negative
canber, the upper fastening point of the wheel being drawn in, so that at
the | ower edge the wheel is forced outwards away fromthe centre of the
vehicle. In a rebound novenent, howevep, the change in the track wdth

w Il be greater, since the 5 conpensating nechanismtends to increase the
positive canber, which draws_ the wheel in at the bottom edge whilst the
geonetri ¢ pampressionsavesprntds opmpgnsated £or by ingseastg thsawagafive cpmbehe case

of long suspension_travels,. hopwever |.ar.ge .changes ip track, w dt h, occur,
for which (e SPPRCASHONE ROIThEY Biwbrel el dravay iy sndhrtat the Iy sigerra50
descri bes vehicle eel suspension i i - in track
deser! bes b SHiEL 6 KRG oR0RE URD RUEEbel SR IS, BIERARR ! T
whi ch are i rHQQ@ 3?%8 g } I, o force
t he wheel §ﬁ§$§ﬁgd?9ﬁe ce%ﬁ?g 0 gﬁé“32§f%@&ﬁﬁgﬁgﬁgﬁgﬁggﬁﬁgﬁgéﬁﬁﬁbﬁ?or 15

the geomet rdognishtind nidthafidaPemels a0 iacaseviticc pogltiapgaiiber,wibeh dmawsl n the
case of a rebound novenent, on the other hand, there is no conpensation,

the wheel thenvier iinrmlthy Hottohowilge whitst deogeomictrip path of theheuspgspiensi on
arm that 1is to say drawing the wheel in towards the centrﬁgﬁI f the
vehi cl e. 20Twsalso 4lygwe the mhicehir [ndbe e of longh ispesigpdrye V& whi ch

conpensat e for, the chan in track width in.a,conpression enent in
tth a | i nkafgs, ghanges i gg@béﬁ’éil&%r?cﬁ}‘wsp%n h%@ﬁ%?ﬁégéﬂ%eﬁgg&ﬂqﬁ%qdls avay
fromthe cecrg&]f1 t&;mpé&%%vehi cle. In the case of a rebound nmovenent,

however, the chahge*in G%ack width is pronounced, since both the geonetry

of thejguspension arns and a

WO 94/12359 describes a vehicle wheel suspension system, in which the
change in track width in a compression movement is compensated for in that
control arms, which are seated in rubber bushings, are forced outwards in order
to force the wheel out from the centre of the vehicle, thereby compensating for
15  the geometric path of the suspension arm, which draws the wheel in. In the
case of a rebound movement, on the other hand, there is no compensation, the
wheel conventionally following the geometric path of the suspension arm, that

is to say drawing the wheel in towards the centre of the vehicle.

20  US 5,498,019 further describes a wheel suspension system which compensates
for the change in track width in a compression movement in that a link forces
the suspension arms and thereby the wheel outwards away from the centre of
the vehicle. In the case of a rebound movement, however, the change in track
width is pronounced, since both the geometry of the suspension arms and a

25  compensation mechanism draw the wheel in towards the centre of the vehicle.

A common feature of the aforementioned known wheel suspension systems,

therefore, is the fact that they do not compensate sufficiently for changes in




25 conpensati on nechani smdraw the wheel in towards the centre of the
vehicle. A common feature of the aforenenti oned known wheel suspension
systens, therefore, is the fact that they do not conpensate sufficiently
for changes in tE 3 track width in both conpression and rebound novenents
of the vehicle wheels. Summary of the gnvention 5 An object of the
present invention is therefore to propose a wheel suspension, which is
capabl e of conpensating for |arge changes in track wi dth, which oqccur in
| ong suspertgickn widty éh shothoeompressiomp aad sicbauad dnprcmensuall theovdnelst s of
t he wheels. 10 Accordlng to the invention this is achieved by a wheel
suspenS|on‘6hﬁ%ﬁe type defined in CQaiml, nore specifically in that, in
t he wheel suspension described above, the inner end of the |ower r adi us
armis designed for pivotal connection to the vehicle frame by way of a

| ower arm part of a double Sﬁﬂhﬁﬁrﬁﬁfﬂiéﬁn\%\ﬂ%‘?ﬂ ling about a substantially
hori zontal axis, whilst the upper support armis pivotally connected to an

upper asm part of the double rocker armvia a connecti ng link, which is
pivotally connected both to the upper support arm and to the upper ann
part of theAxobpdot of dok preseantrinventivhag themefone te peonosofa whedcﬂmpp@mmn
novenment of the wheel hub, the upper support arm by way of .the

connect i ng Whigh isnepnahle pﬁ(ﬂ@@ﬂp%ﬁ’ﬁmﬁl ep llangsschanges riﬁe‘ifa‘éﬁél‘”ﬁ Wh’@heby t he

entire | ower radi ui ann i nwar.ds, % Ldrl1e event of .a rebd)und Hent
occur 1n long suspension trave s, both in~ compression and 1n re oun

movements of the wheels.

10
According to the invention this is achieved by a wheel suspension of the type
defined in Claim 1, more specifically in that, in the wheel suspension
described above, the inner end of the lower radius arm is designed for pivotal
connection to the vehicle frame by way of a lower arm part of a double rocker

15  arm, swivelling about a substantially horizontal axis, whilst the upper support
arm is pivotally connected to an upper arm part of the double rocker arm via a
connecting link, which is pivotally connected both to the upper support arm
and to the upper arm part of the double rocker arm, so that in the event of a
compression movement of the wheel hub, the upper support arm, by way of the

20 connecting link and the rocker arm, displaces the inner end and thereby the
entire lower radius arm inwards, and in the event of a rebound movement
displaces it outwards, in order to minimize the changes in track width in both

compression and rebound movements of the wheel hub.

25 A further object of the present invention is to provide a wheel suspension
which under the aforementioned conditions will allow a high ground clearance
of the vehicle. This is achieved in that the lower radius arm is inclined

obliquely downwards and outwards from the vehicle frame when the wheel




di splaces it outwards, in order to mnimze the changes in track width in
both conpression and rebound novenents of the wheel hub. 25 A further

obj ect of the present invention is to provide a wheel suspension which
under the aforenentioned conditions will allow a high ground cl earance of
the vehicle. This is achieved in that the lower radius armis inclined
obl i quely downwards and outwards fromthe vehicle frame when the wheel Ii
4 hub is in a neutral position. An inner end of the upper support armis
sui t abl y dduibgised afrgutyal positlon. connection to the vehicle frane and extends
substantially horizontally to an 5 upper, pivotal fastening point on the
wheel hub in a neutral position of the latter, the support armform ng an
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fastening point i he vehi . al's and characteristics
of the whealpyeusprdEilONsRAGR Pbitd 4P thwhebNaDtinoA netgal pesitibbest e t he

dependent clains and are described in nore detail below with reference to
exenpl ary dattedithestppin atinefotming agsuppet radinedrmlst Bei wheelesspeptiomn of
dr aw ngs Figh 1 shows a schematic side view of a first exenplary enbodi nent

of a wheelAEomptinelyothexupperdsuRporioanheashbe desigaed 8h dWPTHIE 86wt of iches in

a neutral MacPherson type and can extend obliquely upwards and inwards away from

the wheel hub to a pivotal fastening point in the vehicle body.

10
Further details and characteristics of the wheel suspension according to the
invention are specified in the dependent claims and are described in more
detail below with reference to exemplary embodiments in the drawings
attached.

15

Brief description of drawings

Fig. 1 shows a schematic side view of a first exemplary embodiment of a
wheel suspension according to the invention, shown by solid lines in a neutral

20  position and by dotted lines in a compressed state of the wheel,

Fig. 2 shows a schematic side view of the wheel suspension in Fig. 1, shown
by solid lines in a neutral position and by dotted lines in a rebound state of the
wheel;

25
Fig. 3 shows a schematic side view of a second exemplary embodiment of a
wheel suspension according to the invention, in which the upper support arm is

designed as a spring strut in a wheel suspension of the MacPherson type, the




20 position and by dotted lines in a conpressed state of the wheel; Fig. 2
shows a schematic side view of the wheel suspension in Fig. 1, shown by
solid lines in a neutral position and by dotted lines in a rebound state of
the wheel; 25 Fig. 3 shows a schematic side view of a second exenplary .
enbodi mrent of a wheel suspension accorging to the invention, in which the
upper support armis designed as a spring strut in a wheel suspension of

t he MacPherson type, the 5 neutral position of the wheel suspe on bei ng
shown by saleutral prsisionef ﬂl@twheelc%lm@s@ebemgs»}hqveh by sodidolipe Sbyvr}at% fed

|l i nes; and Fi hows . a ssgenatlc si de..view qQf the wheel suspension in

Fig. 3, in Rrﬁss‘%ﬁ%gl%ﬁt flottehlings:eRg wheel suspension is again

shown by solid lines, whilst a rebound position is shown by dotted |ines.
Det ai | ed description of preferred enbodinents 10 In Figs. 1 and 2, 10

general | y q§80k&RoRs a' §cﬁE ARt el of th% Mﬁ@e@'susp%ﬁ%ﬂﬁﬁﬁ'ﬂ@ @Cﬁ}%ﬂicﬁg to

0
the inventi o% ?or a wheel e not or vehicle. The wh suspénsi on

conpri s§s aht awRitral ddksitonabMBe whndel Ghspesnsiiny agm giavn djysmlﬁb(hﬁbdi,y
supported relative to a fixed vehicle frane 14 in that it is pivotally
connect ed awhil§ awbauhdpesitianns paown by dofted liwabl e, track

w dt h- conpensating 15 rocker arm 18, which is aligned substantially
vertically and is supported so that it can pivot about an axis 20 in the

frame 14. The outer e I‘aJUS arm 12 1S otally connected at 22
to a lower part of aeﬁﬁt@g]l c‘?ﬁ’ lo\ﬂh‘? dprefersedie ﬁX% Srts a wheel 26.

The wheel suspension 10 further conprises a support arm 28, enbodied as a
radius arm which at its inner end is pivotally

10 In Figs. 1 and 2, 10 generally denotes a first embodiment of a wheel
suspension according to the invention for a wheeled motor vehicle. The wheel
suspension 10 comprises a lower radius arm 12, which is pivotally and
displaceably supported relative to a fixed vehicle frame 14 in that it is pivotally
connected at 15 to a lower arm part 16 of a double, track width-compensating

15  rocker arm 18, which is aligned substantially vertically and is supported so that
it can pivot about an axis 20 in the frame 14. The outer end of the radius arm
12 is pivotally connected at 22 to a lower part of a wheel hub 24, which
rotatably supports a wheel 26. The wheel suspension 10 further comprises a
support arm 28, embodied as a radius arm, which at its inner end is pivotally

20  supported in the vehicle frame 14 by way of an axis 30 and at its outer end is
pivotally connected at 32 to an upper part of the wheel hub 24. The upper
support arm 28 is in turn connected to an upper arm part 34 of the rocker arm
18 by means of a connecting link 36, which is pivotally connected at 38 to the
support arm 28 and at 40 to the upper arm part 34 of the rocker arm 18.

25
In the neutral position of the wheel suspension 10 shown by solid lines, the
lower radius arm 12 is inclined obliquely downwards and outwards and is

designed substantially longer than the upper support arm 28, in order thereby




20 supported in the vehicle frame 14 by way of an axis 30 and at its outer
end is pivotally connected at 32 to an upper part of the wheel hub 24. The
upper support arm28 is in turn connected to an upper armpart 34 of the
rocker arm 18 by neans of a connecting Iink 36, which is pivotally
connected at 38 to the support arm28 gnd at 40 to the upper armpart 34
of the rocker arm 18. 25 In the neutral position of the wheel suspension 10

shown by solid lines, the |ower radius arm12 is inclined obliquely
downwar ds dadi&endwarelatizely high whiclgrerquad wdeaprsaallnyplpe voew. thealovidte upper
v
q
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radius arm’ ZWﬁgé tpg\s{&g% E%{sih§§£?olzg%€{?qgomerésgﬁnk%§%ﬂ &M%Bgﬁa f?el
rocker arnmg ardllASroRSy fifusSeen fromthe dotted lines in Fig. 1, in the
event of a conpression novenent of the wheel hub 24 and the wheel 26, as
when rugning over a bunp in the road, for exanple, the upper support arm
28 will swing upwards about the axis 30 and, via the connecting |ink 36,
wi | | cause Ahean bekseen drom 1tBe totted lowsvnlFigl deinihsecwind of a eempressiong axi s
20 in the vehicle frame 14, the, lower armpart_ 16 of the rocker arm 18 at
the same tiREVEREHi ﬁéﬂamv cshiid Phandshar sl 2w IAOWAMAS ONE! feni ol ¢
frame 14, in_such_a way, that the eel 26, as it likbtsy,y WLl maintain its
track wi e i dn e B4, (07 bxkeiRle. M0 BppdCpeRipdra obnE i ioe A 0 1 e
absence of Jgt GRBEISBIANY viLHE oA BB 1ink 36, will cause the rocker arm 18

10 to swivel clockwise about the bearing axis 20 in the vehicle frame 14, the

lower arm part 16 of the rocker arm 18 at the same time drawing the lower
radius arm 12 inwards towards the vehicle frame 14, in such a way that the
wheel 26, as it lifts, will maintain its track width instead of increasing it, which
would otherwise happen in the absence of the compensating rocker arm 18.

15
Conversely, the upper support arm 28, in the event of a rebound movement of
the wheel 26 from the neutral position, will be swung downwards, as is shown
by dotted lines in Fig. 2, the connecting link 36 forcing the upper arm part 34
of the rocker arm 18 inwards, that is to say swivelling this anticlockwise in

- 20 such way that the lower radius arm 12 is forced outwards from the vehicle

frame 14. The lower part of the wheel 26 is thereby brought outwards in the
course of its downward movement, in order to substantially compensate for
(reduce) the reduction in track width which would otherwise occur in the
absence of the compensating rocker arm 18.

25
Figs. 3 and 4 show an alternative embodiment of the invention, suited to a
wheel suspension 10° of the Macpherson type, in which the upper support arm
is designed as a spring strut 28” connected to the wheel hub 24, the upper end




Conversely, the upper support ann 28, in the event of a rebound novenent of
the wheel 26 fromthe neutral position, wll be swng downwards, as is
shown by dotted lines in Fig. 2, the connecting link 36 forcing the upper
armpart 34 of the rocker ann 18 inwards, that is to say swivelling this
anticlockwi se in 20 such way that the Ipwer radius arm 12 is forced
outwards fromthe vehicle frane 14. The |lower part of the wheel 26 is

t her eby brought outwards in the course of its _downward novenent, in order
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first edbodingkeotthetrbekapamn@. s ¢in B8'seeri foaothreddterd kined ineFigpBemdat,m par t
of the rocker arm 18 by neans of a connecting |link 36", which is pivotally
connect ed ibe artapgementpithraycempensatiglg mcmromroltimadra)@cv«mecangimkﬁ@ can be
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that is to say t ower ra s arm s di splaced I nwards towards “or
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away from the vehicle frame 14°. The track width can thereby be kept largely

constant.




constant. 8 Cainms 1. Wheel suspension for a wheel ed vehicle, conprising
at | east one | ower, wheel-carrying radius arm(12) with an inner end, which
is designed for 5 fastening so that it can pivot about a substantially
hori zontal axis in a vehicle frame (14; 14'), and an outer end, which is
pivotally fastened to a | ower part of § wheel hub (24), and at |east one
upper support arm (28; 28'), one end of which is fastened to an upper part
of the wheel hub (24), and the other _end of which is pivotally connected
to a part of the vehicle fixed to thElaimre, 10 characterized in that the
inner end of the lower radius arm (12) is designed for pivotal connection
to the vehicle frame (14; 14') by way of a lower arm part (16) of a double

rocker ar m{ 18) , yagbVelddon Jgg @@@ﬁ&ﬂ&i@kb@y@ﬁ{g HIBERorRAbHck20)

whi | st the lpper suppor prvota onnec to am upper

armpart (3ghedicatRensdandhR 496KaD) akih (d:8)inNraeAd, 1 ¥ 1EENNe ddsihed y (36;
36'), which is pivotally connected both to the upper support arm (28; 28')
and to the fapeaingasortiparnt c4iBgjvodfabbhea gabinhetisldbe kerizental axis8h,a sehitkat in
the event of a conpression novenent of the wheel hub (24), the upper

support ar rirgipg (14:814’), ayl amguief endhevbishrie pivaiglly fasterneddo adewjer patt oft he
R SIS TN TN NG CE N
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10 characterized in that the inner end of the lower radius arm (12) is designed
for pivotal connection to the vehicle frame (14; 14’) by way of a lower arm
part (16) of a double rocker arm (18), swivelling about a substantially
horizontal axis (20), whilst the upper support arm (28; 28’) is pivotally
connected to an upper arm part (34) of the double rocker arm (18) via a
15  connecting link (36;36°), which is pivotally connected both to the upper
support arm (28; 28’) and to the upper arm part (34) of the double rocker arm
(18), so that in the event of a compression movement of the wheel hub (24),
the upper support arm (28; 28’), by way of the conhecting link (36; 36’) and
the rocker arm (18), displaces the inner end and thereby the entire lower radius
20  arm (12) inwards, and in the event of a rebound movement displaces it

outwards, in order to minimize the changes in track width in both compression

and rebound movements of the wheel hub (24).

2. Wheel suspension according to Claim 1, characterized in that the
25  lower radius arm (12) is inclined obliquely downwards and outwards from the
vehicle frame (14; 14”) when the wheel hub (24) is in a neutral position, in

order to afford a high vehicle ground clearance.




vehicle frame (14; 14') when the wheel hub (24) is in a neutral position,
in order to afford a high vehicle ground clearance. 9 3. Weel suspension
according to Caim1l or 2, characterized in that an inner end of the upper
support arm (28; 28') is designed for pivotal connection to the vehicle.
frame (14; 14') and extends substantial§y horizontally to an upper,

pi votal fastening point (32) on the wheel hub (24) in a neutral position 5
of the latter. 4. Weel suspension _according to Claim3, characterized in
that the bper $lsgb lismnﬁppza@yor@ngm@ﬁl@nmth%ZmléalrWﬁZ%m thatanm (12) .

Chat t he. SvP08 S SO ABpoG S IPRE FBBAE: 28 ?g-slgvﬁi Ffetyefi epaactione (14)
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t he upper suppor arm suspenS| accordi ng

to one of GhfjedBpidold f‘éstel%g éﬁﬁﬁ@(ﬂ%% iR whéathuibh@4) R Akl Position ( 12)

and t he uppe support arm ( are substantially A-Shaped in plan view
Wheel s@speastghetategcording to aiml or 2, characterized in that the 20
upper support armis designed as a spring strut (28') of the Macpherson
type. 8. Weel suspension according to daim?7, characterized in that the
spring strut (28.) is designed, at one end at Ieast for |votztih ct%nnectl on
to the veHtcle ﬁlequppn)swn according to Claim 3, characterized m that

upper support arm (28) is shorter than the lower radius arm (12).

10 5. Wheel suspension according to one of Claims 1 to 4, characterized in
that the swivel axis (20) of the rocker arm (18) in the vehicle frame (14) is
situated substantially vertically below the fastening point (30) for the upper
support arm (28} in the frame.

15 6. Wheel suspension according to oﬁe of Claims 1 to 5, characterized in
that the lower radius arm (12) and the upper support arm (28) are substantially

A-shaped in plan view.

7. Wheel suspension according to Claim 1 or 2, characterized in that the

20 upper support arm is designed as a spring strut (28) of the Macpherson type.

8. Wheel suspension according to Claim 7, characterized in that the
spring strut (28°) is designed, at one end at least, for pivotal connection to the

vehicle frame (14°).




