
1  Wheel suspension for wheeled 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 comprising at least one lower,
wheel-carrying radius arm with an  inner end, which is designed for
fastening so that it can pivot about a  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 2  compression movement is compensated for by increasing the negative
camber,  the upper fastening point of the wheel being drawn in, so that at
the lower edge  the wheel is forced outwards away from the centre of the
vehicle. In a rebound  movement, however, the change in the track width
will be greater, since the 5 compensating mechanism tends to increase the
positive camber, which draws  the wheel in at the bottom edge whilst the
geometric path of the suspension  arm also draws the wheel in. In the case
of long suspension travels, however,  large changes in track width occur,
for which this increase in the camber  cannot compensate. 10 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 tE  3 track width in both compression and rebound movements
of the vehicle  wheels. Summary of the invention  5 An object of the
present invention is therefore to propose a wheel suspension,  which is
capable of compensating for large changes in track width, which  occur in
long suspension travels, both in compression and in rebound  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 ann
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 ann 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 Iii
4  hub is in a neutral position. An inner end of the upper support arm is
suitably designed for pivotal  connection to the vehicle frame and extends
substantially horizontally to an  5 upper, pivotal fastening point on the
wheel hub in a neutral position of the latter, the support arm forming an
upper radius arm of the wheel suspension.  Alternatively, the upper support
arm may be designed as a spring strut of the  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 5  neutral position of the wheel suspension being
shown by solid lines, whilst a  compressed position is shown by dotted
lines; and Fig. 4 shows a schematic side view of the wheel suspension in
Fig. 3, in which  5 the neutral position of the wheel suspension is again
shown by solid lines,  whilst a rebound position is shown by dotted lines.
Detailed description of preferred embodiments 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 6  to afford a relatively high vehicle
ground clearance. In plan view, the lower  and upper arms, 12 and 28
respectively, may have a basically A-shaped profile,  in which the lower
radius arm 12 has fastenings 15 to each lower arm part of  two parallel
rocker arms 18. 5 As can be seen from the dotted lines in Fig. 1, in the
event of a compression  movement of the wheel hub 24 and the wheel 26, as
when running over a  bump in the road, for example, the upper support arm
28 will swing upwards  about the axis 30 and, via the connecting link 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 ann 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 ann 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 7  of the spring strut 28' being pivotally connected
at 44 to an upper part of the  vehicle frame 14'. Ina similar way to the
first embodiment, the spring strut 28'  is connected to the upper arm part
of the rocker arm 18 by means of a  connecting link 36', which is pivotally
connected both to the spring strut 28' 5 and to the rocker am 18. As can be
seen from the dotted lines in Fig. 3 and 4,  the arrangement with a
compensating rocker arm 18 and a connecting link 36'  pivotally connected
between this and the spring strut 28' serves, in the same  way as in the
embodiment according to Figs 1 and 2, to minimize the change in  track
width both in a compression and in a rebound movement of the wheel 26, 10
that is to say the lower radius arm 12 is displaced inwards towards or
outwards  away from the vehicle frame 14'. The track width can thereby be
kept largely  



constant. 8  Claims  1. Wheel suspension for a wheeled vehicle, comprising
at least one lower, wheel-carrying radius arm (12) with an inner end, which
is designed for  5 fastening so that it can pivot about a substantially
horizontal axis in a vehicle  frame (14; 14'), and an outer end, which is
pivotally fastened to a lower part of  a wheel hub (24), and at least 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 the frame, 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 connecting 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. 9  3. Wheel suspension
according to Claim 1 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 substantially horizontally to an  upper,
pivotal fastening point (32) on the wheel hub (24) in a neutral position  5
of the latter. 4. Wheel suspension according to Claim 3, characterized in
that the  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 one 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'). 


