
WHEEL SUSPENSION FOR WHEELED VEHICLES TECHNICAL FIELD The present invention
relates to a wheel suspension for wheeled vehicles according to the
preamble of claim 1. Such a wheel suspension is known through SE 0700818-8.
Particularly, but not exclusively, the invention relates to such a wheel
suspension for relatively large and heavy vehicles, in which high belly
clearance is desirable as well as minimal track gauge changes during inward
and outward spring actions of the wheel suspensions. The wheel suspension
according to the invention is usable on steerable as well as non-steerable
wheels and driven and non-driven wheels. BACKGROUND ART Wheel suspensions
of vehicles are normally provided with spring action devices and damping
devices in order to improve comfort and driving ability of the vehicle. A
MacPherson spring leg is a common type of such a device, in which a
compressible screw spring surrounds a hollow tube leg containing a
hydraulic damping cylinder. Alternatively the screw spring may be
separately arranged relative to the damping cylinder. Also combined, so
called hydro-pneumatic spring and damping devices have been suggested. For
example the not pre-published Swedish patent application 0702481-3
describes different embodiments of hydro-pneumatic spring and damping
devices, which are devised in such a way that inward spring action and
outward spring action of the wheel suspensions may be controlled in a
desired manner in order to e.g. improve driving ability of the 



vehicle, as the vehicle is subjected to heeling and kneeling movements
during drive on road and in terrain.In known wheel suspensions with spring
action devices or damping devices of the above mentioned type the damping
cylinder is normally mounted in such a way that the piston is pressed into
the cylinder during inward spring action of the wheel undercarriage and is
expressed out of the cylinder during outward spring action. This results in
increased buckling and bending strain of the piston and increased ware and
shorter life expectancy on sealings belonging thereto. A wheel suspension
is known from JP 8-156548, in which a damping cylinder indeed is mounted in
such a way between an upper supporting arm and a lower fixed frame part
that the piston is expressed from the cylinder during inward spring action
of the wheel undercarriage and is pressed into the cylinder during outward
spring action. This wheel suspension needs to be supplemented by a separate
mechanical spring device and has, due to the attachment of the cylinder in
the upper supporting arm, a higher unsprung mass, which requires more
energy in order to damp the unsprung mass, whereby the damper becomes
warmer due to kinetic energy from the wheel being converted to heat by the
restrictions in the damper. Also, its linked arm system does not facilitate
high belly clearance of the vehicle or minimizes the track gauge changes
during inward and outward spring actions or results in comfort properties
which a hydro-pneumatic spring leg may provide. SUMMARY OF THE INVENTION An
object of the present invention is to suggest an improved wheel 



suspension, which apart from facilitating high belly clearance and having
minimized track gauge changes during inward and outward spring actions of
the wheel undercarriage also shall provide improved comfort and driving
abilities during simultaneous reduction of buckling and bending strains of
the piston with less ware and longer life expectancy on sealings belonging
to the hydraulic damping cylinder, and reduced unsprung weight.For this
object the invention emanates from a wheel suspension of the type known
through SE 0700818-8, wherein the wheel suspension according to the
invention is distinguished by the features in the characterising portion of
claim 1. Thus, the wheel suspension has a hydro-pneumatic, combined spring-
and damping member, comprising a hydraulic piston-cylinder device and a gas
spring communicating with this via constriction members, and which is
articulately connected to the frame of the vehicle, while the outer end of
the piston stem of the piston-cylinder device is articulately connected to
the upper supporting arm, wherein the damping cylinder acts pullingly in
the course of inward spring actions of the wheel undercarriage and a
smaller unsprung mass than what is the case when the cylinder is fixed to
the upper arm of the piston stem in a frame-fixed part is achieved. It is
suitable that the cylinder of the piston-cylinder device is articulately
journalled on a shaft, which is coaxial to the horizontal pivot axel for
the rocker. Further features and advantages of the invention will be
apparent from the following description of an embodiment of the wheel
suspension according to the invention with reference to the enclosed
drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 schematically shows an embodiment
of a wheel suspension, shown with continuous lines in a neutral position
and with dotted lines in an impressed state of the wheel but without a
hydro-pneumatic damping and spring acting member according to the
invention; Fig. 2 schematically shows a side view of the wheel suspension
in fig. 1, again with continuous lines in a neutral position and with
dotted lines in an expressed state of the wheel;Fig. 3 schematically shows
a side view of the wheel suspension in fig. 1 with a hydro-pneumatic
damping and spring acting member in a neutral position; Fig. 4
schematically shows a side view of the wheel suspension in fig. 1 with a
hydro-pneumatic damping and spring acting member in an impressed state; and
Fig. 5 schematically shows a side view of the wheel suspension in fig. 1
with a hydro-pneumatic damping and spring acting member in an expressed
state. DETAILED DESCRIPTION In fig. 1 and 2 an embodiment of the wheel
suspension for a wheeled vehicle is generally denoted with 10. The wheel
suspension 10 comprises a lower rocking lever 12, which is pivotably and
displacably journalled relative to a fixed vehicle frame 14 by being
articulately connected at 15 with a lower arm part 16 of a two-armed, track
gauge compensating rocker 18, which is substantially vertically oriented
and pivotably journalled about a shaft 20 in the frame 14. The outer end of
the rocking lever 12 is articulately connected 



to a lower part of a wheel hub 24, which rotatably supports a wheel 26. The
wheel suspension 10 further comprises an upper rocking lever formed as an
upper support arm 28, which at its inner end is pivotably journalled in the
vehicle frame 14 above a shaft 30 and is articulately connected at 32 with
an upper part of the hub 24 of the wheel at its outer end. The upper
support arm 28 in turn is connected to an upper arm part 34 of the rocker
18 by means of a coupling link 36, which is articulately connected at 38
with the support arm 25 and at 40 with the upper arm part 34 of the rocker
18. In the neutral position of the wheel suspension shown with continuous
lines the lover rocking lever 12 has an inclination obliquely downwardly
and outwardly and is formed substantially longer than the upper support arm
28 inorder to hereby allow a relatively high ground clearance of the
vehicle. Seen in plan view the lower arm 12 and upper arm 28 may
respectively have a substantially A-shaped profile, where the lower rocking
lever 12 has joints 15 in a respective lower arm part of two parallel
rockers 18. As is evident from the dotted lines in fig. 1, the upper
support arm 28 will during an inward spring action of the wheel hub 24 and
wheel 26, e.g. by bumping into a bump on the road, during its turn about
the axle 30 via the coupling link 36 swing the rocker 18 clockwise about
the bearing axle 20 in the vehicle frame 14, wherein the lower arm part 16
of the rocker 18 simultaneously pulls the lower rocking lever 12 inwardly
towards the vehicle frame 14 in such a way that the wheel 26 during its
lifting mainly maintains its track gauge instead of increasing it, which
otherwise would occur if the compensating rocker 18 was not present. 



Inversely the upper support arm 28 will be turned downwardly during outward
spring action of the wheel 26 from the neutral position, as shown with
dotted lines in fig. 2, wherein the coupling link 36 will press the upper
arm portion of the rocker 18 inwardly, i.e. turn this in a counter
clockwise direction in such a way that the lower rocking lever 12 is
pressed outwardly from the vehicle frame 14. Hereby the lower part of the
wheel is brought outwardly during its descending movement in order to, to a
considerable degree, compensate for (reduce) the track gauge reduction
which otherwise would occur if the compensating rocker 18 was not present.
In fig. 3-5 a wheel suspension according to fig. 1 and 2 is schematically
shown, provided with a hydro-pneumatic damping and spring acting member 42,
in the different spring acting states neutral position, impressed position
and expressed position, respectively. This damping and spring acting member
comprises in a per se known way a hydraulic piston-cylinder unit 44 with a
hydraulic cylinder 46 and a piston stem 48 displacably journalled therein,
and a gas-hydraulic spring 50 communicating with the cylinder 46 via at
least one, controllable throttle valve, not shown, said spring 50
preferablybeing semi-detached to one side of the cylinder 46 for building
of a compact unit. The outer end of the piston stem 48 is articulately
connected to the vehicle frame 14 over a horizontal axle, which may be
coaxial to the link axle 20 for the rocker 18. By such an engagement of the
hydro-pneumatic damping and spring acting member 42 with the link arm
system of the wheel suspension not only a high belly clearance and
minimized track gauge changes during inward and outward spring action of
the wheel undercarriage 



and enhanced comfort and driving abilities is achieved but also reduced
buckling and bending strains on the piston stem 48 and less ware and longer
life expectancy on thereto belonging sealings in the hydraulic damping
cylinder thanks to the pulling piston movement during the inward spring
action movement of the wheel undercarriage, at the same time as the
unsprung weight is reduced.CLAIMS 1. Wheel suspension for a wheeled
vehicle, comprising a lower, wheel supporting rocking lever (12) with an
inner end being movably connected to a vehicle frame (14) via a lower arm
part (16) of a double armed rocker (18) which is pivotable about a
substantially horizontal axle (20) in the vehicle frame, and with an outer
end being articulately attached to a lower part of a wheel hub (24), and an
upper support arm (28) with an outer end being articulately attached to an
upper end of the wheel hub (24), and with an inner end, being articulately
connected to the vehicle frame (14), wherein the upper support arm (28) is
connected to an upper arm part (34) of the double armed rocker (18) via a
coupling link (36), which is articulately connected to the upper support
arm (28) as well as the upper arm part (34) of the double armed rocker
(18), wherein the lower rocking lever (12) has an inclination obliquely
downwardly outwardly from the vehicle frame (14) in a neutral position of
the wheel hub (24), characterized in that a hydro-pneumatically combined
spring acting and damping member (42), which comprises a hydraulic
piston-cylinder device (44) and a gas spring (50) communicating therewith
via restriction members is with its cylinder articulately connected to 



the vehicle frame (14), while the outer end of the piston stem (48) of the
piston-cylinder device is articulately connected to the upper support arm
(28). 2. Wheel suspension device according to claim 1, characterized in
that the cylinder (46) of the piston- cylinder device (44) is articulately
attached to an axle which is coaxial to the horizontal pivot axle (20) for
the rocker (18). 3. Wheel suspension according to claim 1 or 2 ,
characterised in that an inner end of the upper support arm (28) is formed
to be articulately attached in the vehicle frame (14) and extend
substantially horizontally to an upper, flexible attachment point (32) of
the wheel hub (24) in a neutral position thereof.4 . Wheel suspension
according to claim 3, characterised in that the upper support arm (28) is
shorter than the lower rocking lever (12). 5. Wheel suspension according to
any of claims 1-4, characterised in that the pivot axle (20) of the rocker
(18) in the vehicle frame (14) lies substantially vertical under the upper
attachment point (30) of the upper support arm (28) in the frame. 6 . Wheel
suspension according to any of claims 1-5, characterized in that the lower
rocking lever (12) and the upper support arm (28) are substantially
A-shaped in plan view. 


