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[571 ABSTRACT

The invention relates to a suspension system for a vehi-
cle road wheel and to vehicles equipped with the sus-
pension system. In particular, the invention provides a
road wheel suspension system comprising two arms
mounted for oscillatory motion on respective fulcra on
a support structure formed by the vehicle chassis or
some part of the vehicle body, the two arms being piv-
oted at their other ends to spaced positions on a wheel-
carrying element so that there is provided an articulated
quadrilateral, and according to the invention, the
wheel-carrying element has an extension beyond the
part of that element which extends between the spaced
pivots of the two arms, there being the road wheel
mounting on this extension of the wheel-carrying ele-
ment.

According to preferred features of the invention, the
two arms may be disposed on the same side of the
wheel-carrying element or on opposite sides of the
wheel-carrying element, and the extension on which the
wheel is mounted extends in a direction approximately
parallel with the ground, when the vehicle is unloaded.

Specific embodiments of the invention include a motor-
cycle, a motor vehicle having the suspension system
applied to both front and rear road wheels, and the
undercarriage of an aircraft.

10 Claims, 14 Drawing Figures
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1
SUSPENSION SYSTEM FOR VEHICLE WHEELS

SUMMARY OF THE INVENTION

The present invention relates to a suspension system
for a vehicle road wheel and to vehicles equipped with
the suspension system. Throughout the specification,
reference will be made to the suspension of the road
wheel, and to upward movement of the road wheel
under applied loads; but it will be understood that in the
normal condition of use, the road wheel is in engage-
ment with the ground and the vehicle body is supported
on the suspension system. Furthermore, the “upward”
movement of the road wheel is a reference to the rela-
tive motion which takes place between the road wheel
and the vehicle body as permitted by the suspension
system, and in some instances, will be brought about by
actual downward motion of the body, whilst the road
wheel remains stationary.

A known type of road wheel suspension system com-
prises two arms mounted for oscillatory motion on
respective fulcra on a support structure formed by the
vehicle chassis or some part of the vehicle body, the
two arms being pivoted at their other ends to spaced
positions on a wheel-carrying element. There is thus
provided an articulated quadrilateral comprising the
support structure, the two arms and the wheel-carrying
element, and the usual resilient system of the suspensio
acts on this quadrilateral. ‘

The object of the invention is to provide a suspension
system of this known type, in which the permitted oscil-
lation of the road wheel axle traverses a path, which can
be predetermined so that it approximates to the ideal
oscillatory path for any given type of vehicle usage. It

is a further object of the invention to allow the path of

oscillation of the road wheel axle to be variable within
relatively wide limits.

According to this invention a suspension for a vehicle
road wheel comprises a support structure on the vehi-
cle, two arms, each pivoted at one end to the support
structure and at the other end to a wheel-carrying ele-
ment, so that an articulated quadrilateral is formed by
the support structure, the two arms and the wheel-car-
rying element, the arrangement of the quadrilateral
being such that the sides formed by the arms converge
towards one end, there being resilient means acting on
the articulated quadrilateral to oppose relative move-
ment between the support structore and the wheel-car-
rying element due to a load applied to the vehicle, and
a wheel mounting on an extension of the wheel-carrying
element beyond the part of that element which extends
between the spaced pivots of the two arms on that ele-
ment.

In one arrangement in accordance with the invention,
the support structure fulcra of the two arms are dis-
posed on the same side of the wheel-carrying element.
In an alternative arrangement, the support structure
fulcra of the two arms are disposed on opposite sides of
the wheel-carrying element.

Preferably the extension of the wheel-carrying ele-
ment on which the wheel mounting is provided extends
in a-direction approximately parallel with the ground
when the vehicle is unloaded. This embodiment of the
invention enables a comparatively large oscillation
movement, with a relatively small suspension system.

The extension of the wheel-carrying element may
project in the direction generally opposite to or the
same as that in which the two arms converge. It is how-
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ever preferred that the extension should be located
outside the angle formed by the two arms.

The effective length of one or more of the elements of
the articulated quadrilateral may be variable, and this
variation may be remotely controlled, for example,
from a driving position on the vehicle. In a preferred
arrangement, the two arms converge in the direction
towards the wheel-carrying element.

The suspension according to the invention can be
applied to various types of vehicles, and in particular to
automobiles and motor-cycles, but also to bogies, car-
riages and the like wheeled units, for example to the
wheels of undercarriages of aircraft.

In a particular application of the invention an auto-
mobile has a front wheel suspended by a suspension
system as hereinbefore described, the extension of the
wheel-carrying element on which the wheel is mounted
projecting forwardly from the articulated quadrilateral,
with respect to the front and rear of the vehicle, and the
two arms converge in a rearward direction.

In another particular application, an automobile has a
suspension system as hereinbefore described, in which
the extension of the wheel-carrying element on which
the wheel is mounted projects rearwardly from the
articulated quadrilateral, with respect to the front and
rear of the vehicle, and the two arms converge in a
forward direction.

These and other features of the invention will be
more easily understood from the following description
of various embodiments, which are described here by
way of examples only, with reference to the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of a motor-cycle equipped
with a suspension system according to the invention,
which is applied to the front road wheel;

FIGS. 2 to 7 illustrate various possible arrangements
of resilient means forming part of the suspension system
for the front wheel of a motor-cycle such as that shown
in FIG. 1;

FIG. 8 is a diagram illustrating different positions of
the suspension system shown in FIG. 1;

FIG. 9 is a perspective view of the suspension for the
front wheel of a motor-cycle according to FIG. 1;

FIG. 10 is a diagrammatic side elevation of an auto-
mobile with suspensions in accordance with the inven-
tion applied to the front and rear road wheels;

FIG. 11 is a perspective view of one of the suspension
systems shown in FIG. 10;

FIG. 12 shows in side elevation the application of a
suspension system according to the invention to the
wheels of the undercarriage of an aircraft;

FIG. 13 is a perspective view of the suspension sys-
tem of the aircraft wheel according to FIG. 12;

FIG. 14 illustrates an alternative embodiment of a
suspension system according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In FIG. 1 there is illustrated a motor-cycle compris-
ing a frame 1, a front road wheel 2 and a rear road
wheel 3. The rear road wheel 3 is mounted on an oscil-
lating suspension arm 4 pivoted on a fulcrum 5 on the
frame 1. A conventional resilient suspension system
indicated by a spring 6 and a shock absorber 7 acts on
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this oscillating arm 4, and this suspension system for the
rear road wheel requires no further description.

The steering column of the motor-cycle is shown at 8,
and this steering column is mounted in known manner
on the frame 1, and is equipped with the usual handle-
bars. Two forked uprights 10 which carry the front
road wheel 2 by means of a suspension system which
will be more particularly described, are adjustably
mounted on the steering column 8 by means of holding
brackets 9. '

The suspension system includes two oscillating arms
13 and 14 pivoted respectively at 11 and 12 on each of
the uprights 10, and a wheel-carrying element 17 at-
tached to each pair of arms 13 and 14. Reference to
FIG. 9 will show that the system comprises two identi-
cal arrangements one associated with each of the up-
rights 10. A transverse member 18 and a transverse axle
19 bridge and connect the two wheel-carrying elements
17, so that the two arrangements always move in unison
and for descriptive purposes it is only necessary to refer
to one of these arrangements. The two arms 13 and 14
are directed somewhat rearwardly and downwardly
and not in parallel to one another, that is to say converg-
ing towards their lower ends which are pivoted at 15
and 16 respectively to spaced positions on the wheel-
carrying element 17. The latter extends forwardly (hav-
ing regard to the front and rear of the motor-cycle)
beyond the point 16 at which the wheel-carrying ele-
ment 17 is pivotally connected to the oscillating arm 14,
as indicated at 117. This prolongation 117 of the wheel-
carrying element 17 extends substantially parallel to the
ground or in a direction slightly inclined with respect to
the ground itself, when the vehicle is not loaded.

The two oscillating arms 13 and 14, the upright 10 to
which they are pivoted, and the part of the wheel-carry-
ing element 17 between the pivots 15 and 16 together
form an articulated quadrilateral, having hinges'at the
positions 11, 12, 16, 15. The two articulated quadrilater-
als associated with the two uprights 10 are intercon-
nected as previously described, so as to ensure their
simultaneous and synchronous movement (see FIG. 9).
In particular, prolongations 117 of the two wheel-carry-
ing elements 17 are interconnected near to their for-
ward extremities by means of the axle 19 on which the
front road wheel 2 is mounted.

The suspension system of the front road wheel 2 is
provided with a resilient system diagrammatically illus-
trated by a spring 20 and a shock absorber 21 in FIG. 1,
and by the spring 20 only in each of FIGS. 2 to 7. This
resilient system may be arranged in any convenient way
to act between any two of the movable parts 13, 14 and
17 of the articulated quadrilateral, or between any one
movable part 13, 14 or 17 of the said quadrilateral and
the uprights 10. Thus for instance, in the embodiment
according to FIG. 2, the resilient system 20 is inter-
posed between the wheel-carrying element 17 and the
upright 10. In FIG. 3, the resilient system 20 acts be-
tween the wheel-carrying element 17 and the oscillating
arm 13. In the embodiment according to FIG. 4, the
resilient system 20 is interposed between the prolonga-
tion 117 of the wheel-carrying element 17 and the oscil-
lating arm 14. According to FIG. 5, the resilient system
20 acts between the two oscillating arms 13 and 14 of
the articulated quadrilateral. The embodiment accord-
ing to FIG. 6 is the same as that shown in FIG. 1, and
in this system, the resilient system 20 is interposed be-
tween the oscillating arm 14 and the upright 10. Finally,
in the embodiment according to FIG. 7, the resilient
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4
system acts between the upright 10 and a prolongation
114 of the oscillating arm 14 extending beyond the ful-
crum 12, o .

FIG. 8 illustrates three different instantaneous posi-
tions of the suspension system for the motor-cycle front
road wheel as shown in FIGS. 1, 6 and 9. As the road
wheel moves upwardly relatively to the frame 1, of the
motor-cycle, the axle 19 is raised, but this produces a
compound movement of the wheel-carrying member
17, which is constrained by the two converging arms 13
and 14, each of which can only turn about its respective
pivot 11 and 12. As a result, the wheel-carrying element
17 moves in a trajectory indicated by the three instanta-
neous. positions shown one in full lines and the other
two in chain-dotted lines. The element 17 not only
moves, it also tilts, and the resultant path of the axle is
on a “curve” A—A which is substantially rectilinear
and parallel to the axis B—B of the steering column 8,
and does not substantially change its distance from the
steering column 8 along the path of oscillation of the
suspension system. In FIG. 8, the instantaneous centres
about which the element 17 can be considered to be
turning (i.e. the points of intersection of the axes of the
two oscillating arms. 13 and 14) for the three different
illustrated positions of the articulated quadrilateral are
indicated by the letter C. It is clear that the instanta-
neous centre C is always located on the side of the
articulated quadrilateral between the pivots 11, 12, 16,
15 opposite to the upright 10, that is to say on the side
of the wheel-carrying element 17.

FIGS. 10 and 11 illustrate the suspension system ac-
cording to the invention applied to the road wheels 22
of an automobile. Two suspension systems are shown,
one for each road wheel and each of these systems also
comprises two oscillating arms 13 and 14 which are not
parallel to one another, that is to say which converge,
and have fulcra at the points 11 and 12 on the automo-
bile frame or chassis or on any other structure or part of
the automobile. The wheel-carrying element 17 pivot-
ally connected at 15 and 16 to the free ends of the oscil-
lating arms 13 and 14 has a prolongation 117 extending
beyond the point 16 of pivotal connection to the oscil-
lating arm 14. This prolongation 117 of the wheel-carry-
ing element 17 is substantially parallel to the ground or
slightly inclined with respect to the ground itself when
the vehicle is unloaded, and carries the axle 19 on which
the road wheel 22 of the automobile is mounted.

The suspension is of course completed by resilient
means and shock absorbers which have not been illus-
trated, and which may be arranged between the auto-
mobile frame and any one of the oscillating arms 13 and
14 or between the automobile frame and the wheel-car-
rying element 17, 117, or between the two oscillating
arms 13 and 14 or between one of these arms and the
wheel-carrying element 17, 117, in similar fashion to
what is illustrated in FIGS. 2 to 7. The instantaneous
centre, that is to say the point of intersection of the axes
of the two oscillating arms, is indicated by the letter C.

FIG. 10 shows that both the front and rear road
wheels of the automobile are provided with the suspen-
sion system. This however is not always necessary, in as
much as the suspension system may be applied only to
the front wheels or only to the rear wheels. '

Moreover, from FIG. 10, it is clear that in the case of
the front wheels, the two oscillating arms 13 and 14 are
directed rearwardly and inclined downwardly, and the
prolongation 117 of the wheel-carrying element 17, on
which the front road wheel 22 itself is mounted, is di-
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rected forwardly, with reference to the normal direc-
tion of travel of the automobile. The point of intersec-
tion of the two oscillating arms 13 and 14 which consti-
tute the instantaneous: centre C, is located ‘behind the
front road wheel 22, that is to say the two oscﬂlatmg
arms 13 and 14 converge rearwardly.

In the case of the rear road wheels, on the other hand
the two oscillating arms 13 and 14 are directed for-
wardly with reference to the normal direction of travel
.of the vehicle and are inclined downwardly, whilst the
prolongation 117 of the wheel-carrying element 17 is
directed rearwardly. The point of intersection of the
axes of the two oscillating arms 13 and 14, which consti-
tutes the instantaneous centre C, is located in front of
the rear road wheel, that is to say the two oscillating
arms 13 and 14 converge forwardly.

In this particular embodiment, during breaking, of the
vehicle, an anti-compression (anti-squat) effect is ob-
tained on the front part of the vehicle and an anti-lift
effect is obtained on the rear part of the vehicle, pro-
vided of course, that the brake is anchored in each case
on the wheel-carrying element 17. The suspension sys-
tem may of course, be constructed in such a manner as
to produce neutral behavior during braking of the vehi-
cle, that is to say rzither an anti-squat or an anti-lift
effect. It is also possible to make the suspension of the
front road wheels neutral and that of the rear road
wheels anti-lift, or to make the suspension of the front
road wheels anti-squat and that of the rear road wheels
neutral.

The application of the suspension system previously
described to the road wheels of a motor-cycle and of
automobiles, in general offers, inter alia the following
advantages:

(a) The path of oscillation of the axle of the road
wheel may be present as required on curves which
approximate substantially to the required ideal path
constituted for instance by a straight line.

(b) If required, it is possible to reduce or even elimi-
nate the variation of the distance between the axles of
the wheels of the vehicle, which occurs when one road
wheel is elevated.

(c) If required, it is possible to reduce or eliminate the
variation of the track of the vehicle.

. (d) It is possible to obtain a greater permitted oscilla-
tory movement of the road wheel with a given weight
and/or robustness and/or dimensions of the suspension
system.

(e) The roughnesses of the ground are absorbed in a
softer manner than with the known articulated quadri-
lateral type suspension system.

(f) Reduction of the oscillating masses.

(g) The possible compensation for braking (anti-squat
and/or anti-lift).

(h) The possibility of constructing the frame with
reduced need for precision.

(i) Great robustness, equal to that of known suspen-
sions with a single oscillating arm.

(j) Lower weight of the suspension system for a given
robustness and length of path of oscillation.

(k) Less maintenance is required.

(D) Lower cost of production. :

(m) Easy replacement of the resilient system (i.e. the
spring 20 and shock absorber 21).

(n) The self-returning moment of the road wheél
remains constant along the path of osclllatlon of: the
suspension system. :
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“(0)The possibility of obtaining an axle displacement
curve ‘designed so that it is adapted to the needs of a
particular use.

(p) The possibility of changing the anti-squat or anti-
lift effect of the suspension system during braking, ac-
cording to the needs of a particular use.

The suspension system described with reference to
FIGS. 1, 6 and 9 is particularly suitable for cross-coun-
try vehicles. It can however be applied to any kind of
vehicle, for instance to bicycles, three-wheeled vehicles
and others.

. FIGS. 12 and 13 illustrate an embodiment in which a
suspension according to the invention is applied to the
ground wheels of the undercarriage of an aircraft. In
this case also, two oscillating arms 13 and 14 are pro-
vided, which are inclined with respect to each other,
and have fulcra at 11 and 12, on the structure S of the
undercarriage of an aircraft. The wheel-carrying ele-
ment 17 pivoted at 15 and 16 to the free ends of these
oscillating arms 13 and 14 is prolonged beyond one of
the pivots 15 and 16. The axle 19 which carries a pair of
co-axial ground wheels 23 (see FIG. 13) is mounted on
this prolongation 117. The point of intersection of the
axes of the two oscillating arms 13 and 14 constitutes
the instantaneous centre C. The prolongation 117 of the
wheel-carrying element 17 may be directed forwardly
or rearwardly with reference to the direction of travel
of the aircraft. Two other positions of the suspension
and of the instantaneous centre are also illustrated in
FIG. 12, one being shown in dotted lines and the other
in chaindotted lines.

It will be appreciated, that the path of the instanta-
neous centre C may be arranged to follow curves differ-
ent from the stfaight line path, which is substantially
obtained in the embodiment illustrated in the drawings.
Moreover, the path of the instantaneous centre C may
be changed as required, even under the control of the
pilot of the aircraft, with the aid of any convenient
device adapted to displace the fulcrum of one or both of
the arms 13 and 14 on the structure S or on the wheel-
carrying element 17. Such a displacement of one or
more of the fulcra can be controlled remotely, and with
this arrangement, it is possible to change the geometry
of the articulated quadrilateral. Alternatively, and again
possibly under remote control, an arrangement may be
provided for changing the effective length of one or
both of the arms 13 and 14, and again this provides a
means whereby the geometry of the articulated quadri-
lateral can be adjusted. Where there is provision for
altering the geometry of the quadrilateral, the suspen-
sion system can be adapted to particular operational
requirements, for example the condition of the runways,
the load applied to the aircraft, or to skidding or other
functions.

In addition to the advantages previously listed in the
case of automobiles, the application of the suspension
system according to the invention to the wheels of an
aircraft undercarriage also presents the following ad-
vantages:

(q) Great torsional rigidity.

(r) Ease of retraction of the undercarriage, there
being a variety of possibilities for the retraction of the
undercarriage itself.

(s) Reduced weight of the undercarriage as a whole. .

(t) Less need for maintenance.

(u) East replacement of each part of the suspension
system, and. in ‘particular of the spring and shock ab-
sorber system.
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(v) The possibility of using the wheel-carrying ele-
ment 17 and its prolongation.117 as an emergency run-
ner, as in the case of failure of the wheel itself.

(w) The fact that the suspension will function satis-
factorily, even if the arms making up the articulated
quadrilateral are subjected to bending.

FIG. 14 illustrates an alternative embodiment, in
which the fulcra 11 and 12 of the two oscillating arms
13 and 14 on the structure of the vehicle, which may be
an automobile frame, or an undercarriage of an aircraft
or the like, are not located on the same side of the
wheel-carrying element 17, 117 as in the cases illus-
trated in FIGS. 1 to 13, but are provided on opposite
sides of the wheel-carrying element itself. Thus, the
fulcrum 12 is located forwardly and above the wheel-
carrying element 17, whilst the fulcrum 11 is located
below and to the rear of the wheel-carrying element.
There is no change in the essential characteristic, that
the two oscillating arms 13 and 14 are inclined to one
another, so that their longitudinal axes intersect at the
point C, which constitutes the instantaneous centre for
movement of the wheel-carrying element 17. Further-
more, as in the previously described examples, the road
wheel is mounted on the prolongation 117 of the wheel-
carrying element 17 beyond the point at which this
element is pivoted to one of the oscillating arms 13 and
14. This embodiment according to FIG. 14, is particu-
larly suitable for obtaining specific paths of oscillation
of the wheels mounted on this type of suspension sys-
tem, particularly in cases in which it is desirable to make
the overall height of the suspension system small. The
embodiment according to FIG. 14 can of course be
applied to all types of vehicles.

According to another characteristic of the invention,
the suspension system may be constructed in such a
manner that the reaction torque of the brake applied to
the wheel-carrying element 17, 117 wholly or partially
compensates for the increase or decrease in the load on
the wheel itself during braking, so that the oscillation
movement of the wheel is wholly available for absorb-
ing the roughness of the ground. In this case, which is
also particularly applicable to the suspension of the
front road wheel of a motorcycle or a bicycle, it is
possible to obtain a neutral behaviour of the front part,
in particular of the front part of the motor cycle or
bicycle. In the case of a motor-cycle however, it is
possible to replace the spring acting on the system,
according to the driving position of the rider (forwardly
or rearwardly on the saddle) without affecting the
safety of the braking action. As a consequence, the
advantage is also obtained, that the longitudinal trim of
the vehicle or of the aircraft does not vary.

In all cases, and in particular in the case of cross-
country vehicles (motor cycles or automobiles) the
various joints of the suspension system may be pro-
tected against the ingress of mud or water, or against
impacts and blows, in any convenient manner, for exam-
ple by means of caps or other protectors.

Because of the geometry of the suspension system,
any play which occurs in the pivots, compensates for
that in other pivots, so that the summation of the play
tends towards zero, and the play which is found in the
pivots is not cumulative, as might appear at first sight.
In the case of steering wheels, the steering column may
be pivoted cither between the frame and the supports of
the pivots 71 and 12, or directly between the hub of the
wheel and the wheel-carrying element 17, 117.
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Also, the prolongation 117 of the wheel-carrying
element 17 on which the wheel itself is mounted, may
extend from the articulated quadrilateral in the direc-
tion opposite to that in which the oscillating arms 13
and 14 converge, as illustrated in the Figures, or alterna-
tively, it may extend towards the same side towards
which the oscillating arms 13 and 14 converge.

It is also to be noted, that the prolongation 117 of the
wheel-carrying element 17 extends outside the angle
formed by the two oscillating arms 13 and 14 as they
converge towards one another.

Generally, the bisector of the angle formed between
the prolongation 117 of the wheel-carrying element 17
and the oscillating arm 14, beyond the point 16 of piv-
otal connection from which the said prolongation 117
extends, is preferably substantially perpendicular to the
path of excursion, for example A—A, (FIG. 8), of the
axle of the wheel.

I claim:

1. A suspension system for a vehicle road wheel com-
prising

(a) two swinging arms each pivoted at one end to a
suspended structure and extending at an angle to
one another in a longitudinal plane of the vehicle,
each of said two arms being pivoted at its other end
to a wheel-carrying element, whereby an articu-
lated quadrilateral is formed by said suspended
structure, said two arms and said wheel-carrying
element;

(b) resilient means acting on the said articulated quad-
rilateral;

(c) a prolongation of said wheel-carrying element
extending outside the area of the angle formed by
said two swinging arms and beyond the point of
pivotal connection to one of the said swinging arms
which point is nearer to the ground, said prolonga-
tion extending towards the plane passing through
the points of pivotal connection of said two swing-
ing arms to said suspended structure;

(d) said wheel being mounted on a wheel mounting
provided on said prolongation of said wheel-carry-
ing element;

(e) the axis of said wheel being located in the space
defined by the plane passing through the two
points of pivotal connection of the swinging arm
which is closer to the ground and the plane passing
through the points of pivotal connection of said
two swinging arms to said wheel-carrying element.

2. A suspension system for a vehicle road wheel as
claimed in claim 1, wherein said axis of said wheel is
located adjacent the plane passing through the points of
pivotal connection of said two swinging arms to said
suspended structure. -

3. A suspension system for a vehicle road wheel ac-
cording to claim 1 or 2, wherein the bisector of the
angle formed between said prolongation of said wheel-
carrying element and the swinging arm which is nearer
to the ground is substantially perpendicular to the plane
passing through the points of pivotal connection of said
two swinging arms to said suspended structure.

4. A suspension system for a vehicle road wheel ac-
cording to claim 1, wherein said two swinging arms
converge in the direction towards the wheel-carrying
element articulated thereto.

5. A suspension system for a vehicle road wheel ac-
cording to ¢claim 4, wherein, in the case of a front wheel
of said vehicle, and with reference to the direction of
movement of said vehicle, said two swinging arms ex-
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tend in a rearward direction with respect to said sus-
pended structure while said prolongation of said wheel-
carrying element projects forwardly. ,

6. A suspension system for a vehicle road wheel ac-
cording to claim 5, wherein said two swinging arms
converge in a rearward direction,

7. A suspension system for a vehicle road wheel ac-
cording to claim 4, wherein, in the case of a rear wheel
of said vehicle, and with reference to the direction of
movement of said vehicle, said two swinging arms ex-
tend in a forward direction with respect to said sus-
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pended structure,. while said prolongation of said
wheel-carrying element projects rearwardly.

8. A suspension system for a vehicle road wheel ac-
cording to claim 7, wherein said two swinging arms
converge in a forward direction.

9. A suspension system according to claim 1, wherein
said prolongation of said wheel-carrying element on
which said wheel is mounted extends in a direction
substantially parallel to the ground.

10. A suspension system according to claim 1, com-
prising means for permitting the variation of the pivotal
points of at least one of said two swinging arms and of
the length thereof.
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