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rotation (23a, 23b; 24a, 24b) of the 
respective pivot means of the swing arm 
(15); said instantaneous centre of rotation 
(25) is located close to the stretch upper 
length of the chain (21), or to the straight 
line extending on from it, in a position 
of static equilibrium and moves inside 
a horizontal band (27) in such a way that 
said instantaneous centre of rotation (25) 
moves horizontally and forwards when 
the swing arm (15) moves upwards as 
the wheel goes over an obstacle.
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des moyens d’articulation respectifs du bras oscillant (15); ledit centre instantane de rotation (25) se situe a proximite du brin tendu 
superieur de la chaine (21), ou de la droite le prolongeant, en position d'equilibre statique et se deplace a l'interieur d'une bande 
horizontale (27) de telle maniere que ledit centre instantane de rotation (25) se deplace horizontalement et vers l'avant lorsque le bras 
oscillant (15) se deplace vers le haut lors du franchissement d'un obstacle.
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BICYCLE REAR SUSPENSION

The present invention relates to an enhancement to a rear suspension of a
5 vehicle such as a bicycle, a motorcycle, or the like, of the type including a chassis, a 

swing arm integral with the frame and bearing the axle of the hub of a driving rear 
wheel and a shock absorber, the ends of which are secured to the frame and to the 
swing arm or to a connecting rod, respectively, said suspension providing a so-called 
anti-pumping effect.

10 All terrain mountain bikes (so-called ATBs) which include a rear suspension
consisting of a articulated swing arm at the lower portion of the saddle tube 
cooperating with a shock absorber are known. Said swing arm pivots around a fixed 

axis parallel to the axis of the driving sprocket wheel which is borne by the crankset 

bottom bracket positioned on the lower end of the frame, i.e. at the intersection of the 
15 oblique tube and of the saddle tube of the latter.

Moreover, the ends of the shock absorber are secured to the swing arm and 
respectively to the horizontal tube connecting the saddle tube to the fork of the 
bicycle, or to an intermediate tube globally extending from the crankset bottom 

bracket to the horizontal tube, said saddle tube being interrupted in order to let 
20 through the shock absorber.

This type of rear suspension under the action of an energetic pedal kick such 
as a pedal kick for restarting the bicycle or when the cyclist adopts the so-called 
standing position on the pedals, causes a so-called pumping effect which is expressed 
by cyclic sinking of the suspension even on a perfectly levelled ground. This type of 

25 rear suspension therefore has the drawback of dissipating a portion of the driving 

torque provided by the cyclist into the shock absorber instead of participating in the 
driveability of the bicycle.

All terrain bicycles are also known, so-called ATBs, the rear suspension of 

which consists of a swing arm articulated to the saddle tube and/or to the oblique tube 
30 of the frame by means of two connecting rods or the like, said swing arm or at least 

one of the connecting rods cooperating with a shock absorber. Said swing arm thus 
pivots around a mobile virtual pivot point, also called instantaneous centre of rotation, 
which corresponds to the intersection of the straight lines passing through the 
respective axes of the connecting rods.

35
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This is the case of the American Patent Application US 2002/0109332, for 
example, which describes such a bicycle rear suspension. The instantaneous centre 
moves in the lower front quadrant and moves from front to rear and from top to 
bottom when the swing arm moves upwards when going over an obstacle such as a

5 bump for example.

Such a rear suspension with an instantaneous centre of rotation, also called a 
virtual pivot point, has the drawback of providing a so-called pumping effect.

It would be desirable to provide a rear suspension of a, vehicle such as an 
ATB or the like, of simple and inexpensive design providing an anti-pumping effect.

10 The present invention provides a rear suspension of a bicycle including a
rear swing arm bearing a hub of a rear wheel and articulated by at least two 
articulation means to a frame bearing a crankset bottom bracket, said bicycle 

including a transmission chain extending between a driving sprocket wheel secured to 
the crankset bottom bracket and a driven sprocket wheel secured to the axle of the

15 hub of the rear wheel, and the swing arm pivoting around an instantaneous centre of 
rotation corresponding to the intersection of the straight lines passing through the 
axes of rotation of the respective articulation means of the swing arm, wherein said 
instantaneous centre of rotation is located close to the upper strand of the chain, or to 

the straight line which extends on from it, in a position of static equilibrium and moves
20 forward inside a horizontal band so that said instantaneous centre of rotation moves 

horizontally when the swing arm moves upwards upon going over an obstacle, and 
wherein the distance between said instantaneous centre of rotation and the upper 

strand of the transmission chain, or the straight line which extends on from it, 
increases when the swing arm moves upwards to create a restoring moment which

25 tends to bring the swing arm back into its position of static equilibrium, said restoring 

moment being proportional to the tension of the upper strand of the transmission 
chain on the one hand and to the distance separating the instantaneous centre of 
rotation from the upper strand of the transmission chain or from the straight line 
extending on from it on the other hand, is created.

30 Such a trajectory of the instantaneous rotation centre provides an anti
pumping effect by creating a restoring moment tending to bring the swing arm back 
into its position of static equilibrium upon pedalling.

The band may be delimited by an upper straight line and a lower straight line 
extending above and respectively below the upper strand of the chain, or the straight 

35 line which extends on from it, in a position of static equilibrium.
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Moreover, the distance separating the upper straight line from the lower 
straight line of the band may be less than or equal to half the maximum vertical 
displacement of the hub of the rear wheel.

Preferably, the distance between said instantaneous centre and the upper
5 strand of the transmission chain, or the straight line which extends on from it, 

increases linearly when the swing arm moves upwards.
The instantaneous centre of rotation may follow a linear trajectory when the 

swing arm moves.
According to an alternative embodiment of the suspension according to the

10 invention, the distance between said instantaneous centre and the upper strand of the 
transmission chain, or the line which extends on from it, increases non-linearly when 
the swing arm moves upwards.

Other advantages and characteristics will become better apparent from the 
description which follows, of several alternative embodiments, given as non-limiting

15 examples, of the rear suspension according to the invention, with reference to the 
appended drawings wherein:

-Fig. 1 is a partial side view of a bicycle equipped with a rear suspension 
according to embodiments of the invention, only the frame and the swing arm being 
illustrated,

20 -Fig. 2 is a schematic illustration of a bicycle equipped with the rear
suspension illustrated in Fig. 1,

-Fig. 3 is a schematic illustration of a bicycle equipped with an alternative 
embodiment of a rear suspension,

-Fig. 4 is a schematic illustration of the frame of a bicycle equipped with
25 another alternative embodiment of a rear suspension,

-Fig. 5 is a curve illustrating the trajectory of the rear wheel of the bicycle 
equipped with a rear suspension according to embodiments of the invention when the 
rear wheel encounters an obstacle,

-Fig. 6 is a curve illustrating the chain stay length CSL versus the
30 displacement D of the rear wheel when the latter encounters an obstacle,

-Fig. 7 is a curve illustrating the first derivative of the chain stay length CSL 
versus the displacement D of the rear wheel,

-Fig. 8 is a curve illustrating the second derivative of the chain stay length 
CSL versus the displacement D of the rear wheel,

35
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As a non-limiting example, a rear suspension of a bicycle of the all terrain 
mountain bike type (ATB) will be described hereafter; nevertheless, the rear 

suspension according to the invention may be adapted to any other vehicle without 
however departing from the scope of the invention.

5 With reference to Fig. 1, the ATB comprises a chassis 1 a so-called diamond

pattern frame consisting of a globally vertical saddle tube 2, of an oblique tube 3 
assembled by welding to the lower end of the saddle tube 2 and of a horizontal tube 4, 
the ends of which are assembled by welding to the upper end of the saddle tube 2 and 
respectively to a globally vertical fork tube 5, the oblique tube 3 being moreover

10 secured to said fork tube 5 also by welding. This fork tube 5 receives a fork 6 of the 
telescopic type, bearing at its lower end the axle of the hub of the front wheel 7 

of the ATB. A handlebar 8 is conventionally secured to the distal end of a stem 9 

secured to the upper end of the fork 6 In order to provide steering of the ATB.
The saddle tube 2 is capable of receiving a saddle post 10 comprising at its

15 upper end a saddle 11 on which the cyclist takes up position.

It is obvious that the different saddle 2, oblique 3, horizontal 4 and fork 5 
tubes of the frame 1 may be assembled by any suitable means well known to one 

skilled in the art such as by adhesive bonding and/or by fitting them together for 
example.
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The lower end of said saddle tube 2, i.e. the 
intersection of the oblique tube 3 and of said saddle 
tube 2, includes a crankset bottom bracket 12 
conventionally bearing the axle of the driving sprocket 
wheels 13, commonly called chain rings, for which the 
axes of rotation are coaxial. Pedals 14 are secured to 
the axle of the driving sprocket wheels 13 on either 
side of the frame 1 of the ATB.

Said ATB moreover includes a swing arm 15 
consisting of two V-shaped assemblies 15a, 15b, 
extending on either side of the middle plane of the 
frame 1. Said assemblies 15a, 15b are connected through 
one ■ or more spacers not illustrated in Fig. 1. Each 
assembly 15a, 15b of the swing arm 15 consists of an 
oblique tube 16, a so-called stay, and of a lower tube 
17 connected two by two by welds. The intersection of 
the stay 16 and of the lower tube 17 bears the axle 18 
of the hub 19 of the rear wheel 20.

Conventionally, said rear wheel 20 is driven into 
rotation by a transmission chain 21 extending between 
the driving sprocket wheel 13 of the crankset bottom 
bracket 12 and the driven sprocket wheel 22 borne by 
the axle 18 of the hub 19 of the driving rear wheel 20, 
when the cyclist pedals.

It is obvious that the swing arm 12 may have any 
shape such as a triangular or globally rectilinear 
shape without departing from the scope of the 
invention .

Said swing arm 15 is secured to the frame 1 by two 
articulation means 23 and 24.

The first articulation means 23 consists in a so- 
called lower connecting rod 23, the axes of rotation 
23a and 23b of which, positioned at the free ends of 
said connecting rod 23, are articulated to the distal 
end of the lower tube 17 of the swing arm 15 and to the



7

saddle tube 2 close to the crankset bottom bracket 12, 
respectively. This lower connecting rod 23 globally 
extends horizontally at the rear of the saddle tube 2 
of the frame 1 of the ATB when the latter is in a

5 position of static equilibrium, i.e. when an average 
weight cyclist takes up position on the saddle of the 
ATB. By average weight cyclist is meant a cyclist with 
any weight for which a shock absorber has been adjusted 
depending on his/her weight according to the 

10 recommendations from the manufacturer. More 
specifically, said lower connecting rod 23 is slightly 
tilted from top to bottom and from front to rear, 
forming an angle a comprised between 0 and 10°, and 
preferably of about 5°, with the horizontal H 

15 illustrated in dotted lines in Fig. 1.
The second articulation means 24 consists in a so- 

called upper connecting rod 24, the axes of rotation 
24a and 24b of which, positioned at the free ends of 
said upper connecting rod 24, are articulated to the 

20 distal end of the stay 16 of the swing arm 15 and to 
the saddle tube 2 below the horizontal tube 4 of the 
frame 1, respectively. This upper connecting rod 24 
globally extends vertically between the saddle tube 2 
and the oblique tube 3 of the frame 1 of the ATB when 

25 the latter is in a position of static equilibrium. More 
specifically, said upper connecting rod 24 is tilted 
from top to bottom and from rear to front, forming an 
angle comprised between 30 and 60°, and preferably of 
about 45°, with the vertical V illustrated in dotted 

30 lines in Fig. 1.
The orientation of the lower connecting rod 23 and 

of the upper connecting rod 24 corresponds to the 
position of static equilibrium as illustrated in 
Fig . 1.
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It is obvious that, when the bicycle is not under 
load, the orientation of the connecting rods 23 and 24 
may differ by an angle which may reach 5° relatively to 
the orientation of said connecting rods 23 and 24 in 
the position of static equilibrium.

The instantaneous centre of rotation 25 defined by 
the intersection of the straight lines di and d2 
passing through the axes 23a, 23b of the lower 
connecting rod 23 and through the axes 24a, 24b of the 
upper connecting rod 24, respectively, is located in 
the upper front quadrant of the frame 1.

In the position of static equilibrium, as 
illustrated in Fig. 1, said instantaneous centre of 
rotation 25 is located on the straight line extending 
on from the upper strand of the transmission chain 21.

Moreover, when the rear wheel 20 encounters an 
obstacle, the swing arm 15 moves upwards, driving into 
rotation the lower connecting rod 23 in a clockwise 
direction and the upper connecting rod 24 in an 
anticlockwise direction. The instantaneous centre of 
rotation 25 then moves forwards along a slightly 
curvilinear trajectory, i.e. a curvilinear trajectory 
having a large radius of curvature, the concavity of 
which is oriented upwards.

It will be observed that, depending on the ratio 
on the lengths of the lower 23 and upper 24 connecting 
rods, on the position of said connecting rods 23 and 24 
in a position of static equilibrium, notably, the 
instantaneous centre of rotation 25 may move along a 
globally rectilinear and horizontal trajectory.

Moreover, it is obvious that the instantaneous 
centre of rotation 25 may, in a position of static 
equilibrium, be located close to the upper strand of 
the transmission chain 21, or to the straight line 
extending on from said strand of the chain 21, i.e.
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located just above or just below the upper strand of the transmission chain 

21, or the straight line which extends on from it.
Finally, the ATB comprises a shock absorber 26, the free ends of which are 

secured to the horizontal tube 4 and to the distal end of the stay 16 of the swing arm 
5 15 or of the upper connecting rod 24, respectively.

It is obvious that the adjustment of the shock absorber will be carried out 
depending on the weight of the cyclist. This adjustment usually consists of adapting 
the pressure of the shock absorber according to the weight so that said shock 
absorber is in its "sag" position when the cyclist takes up position on the bicycle. By 

10 "sag" is meant the minimum sinking position of the shock absorber.
Now the operation of the ATB equipped with the rear suspension according to 

embodiments of the invention will be explained with reference to Figs. 1 and 2.
In the position of static equilibrium, the instantaneous centre of rotation 25 is 

located on the straight line extending on from the upper strand of the transmission 
15 chain 21 in the upper front quadrant as seen earlier.

When the axle of the hub 19 of the rear wheel 20 moves upwards, as shown 
by the arrow a of Figs. 1 and 2, the lower connecting rod 23 pivots in the clockwise 

direct and the upper connecting rod 24 pivots in the opposite direction. The 
instantaneous centre of rotation 25 then moves forwards along a globally horizontal 

20 and slightly curvilinear trajectory, the concavity of which is oriented upwards. The 
instantaneous centre of rotation 25 moves within a horizontal band 27, said band 27 
being delimited by an upper straight line 27a and a lower straight line 27b

RECEIVED TIME 8. MAR. 16:03
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extending above and respectively below the upper strand 
of the chain 21, or the line which extends on from it, 
in a position of static equilibrium.

It will be observed that, in this particular 
exemplary embodiment, the upper strand of the 
transmission chain 21 and the band 27 in which moves 
the instantaneous centre of rotation, extend 
horizontally. However, it is obvious that the upper 
strand of the chain 21 and consequently the band 27 may 
be tilted without however departing from the scope of 
the invention.

The distance separating the upper straight line 
27a from the lower straight line 27b of the band 27 is 
less than or equal to the half, and preferably less 
than or equal to the quarter, of the maximum vertical 
displacement of the hub 19 of the rear wheel 20. As the 
vertical displacement of the hub 19 of the rear wheel 
20 of an ATB is generally comprised between 80mm and 
200mm, the distance separating the upper straight line 
27a and lower straight line 27b of the band 27 is 
comprised between 40 and 100mm, and preferably between
20 and 50mm.

Moreover, when the axle of the hub 19 of the rear 
wheel 20 moves upwards, the upper strand of the 
transmission chain 21 and the line which extends on 
from it, pivots around the axis of the crankset bottom 
bracket 12 and is gradually tilted from top to bottom 
and from rear to front.

Thus, when the axle of the hub 19 of the rear 
wheel 20 moves upwards, the instantaneous centre of 
rotation 25 moves along its horizontal trajectory and 
is located above the strand of the transmission·chain
21 or the straight line which extends on from it.

In this way, the distance between said 
instantaneous centre of rotation 25 and the upper 
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strand of the transmission chain 21, or the straight 
line which extends on from it, increases when the swing 
arm 15 moves upwards. By distance is meant the length 
of the normal segment, i.e. orthogonal to the strand of 
the chain 21 or to the line extending on from said 
strand, separating the instantaneous centre of rotation 
25 from the upper strand of the chain 21 or the 
straight line which extends on from it. This distance 
globally increases linearly.

However, it is obvious that, for particular 
connecting rod lengths 23, 24, said distance may 
increase non-linearly without however departing from 
the scope of the invention.

Thus, during pedalling, a restoring moment 
proportional to the tension of the upper strand of the 
transmission chain 21 on the one hand and to the 
distance separating the instantaneous centre of 
rotation 25 from the upper length of the transmission 
chain 21 or from the straight line extending on from it 
on the other hand, is created. This restoring moment 
tends to bring the swing arm 15 back into its position 
of static equilibrium.

Therefore, the moment for restoring the swing arm 
15 back to its static equilibrium position is 
regardless of its direction and at each instant opposed 
to the onset of the parasitic oscillatory motion, a so- 
called pumping movement generated by the pedalling 
movement of the cyclist.

Moreover, it will be observed that, in a position 
of static equilibrium, which corresponds to pedalling 
on a flat ground, the instantaneous centre of rotation 
25 being located on the upper strand of the 
transmission chain 21, pedalling by the cyclist does 
not induce any moment so that the swing arm 15 remains 
in its position of static equilibrium.
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According to an alternative embodiment of the ATB equipped with a rear 
suspension according to embodiments of the invention, with reference to Fig. 3, the 
upper connecting rod 24 tilted from top to bottom and from rear to front, forming an 
angle comprised between 30 and 60° and preferably of about 45° with the vertical V, 

5 was replaced with a connecting rod 24 globally extending horizontally. Nevertheless, 
this upper connecting rod 24 is slightly tilted from top to bottom 10 and from front to 
rear, forming an angle of about 850 with the vertical V and it does not extend parallel 
to the lower connecting rod 23.

The instantaneous centre of rotation 25 defined by the intersection of the

10 straight lines di, and d2, respectively passing through the axes 23a, 23b of the lower 
connecting rod 23 and through the axes 24a, 24b of the upper connecting rod 24 is 
located in the upper rear quadrant of the frame 1.

In the position of static equilibrium, as illustrated in Fig. 3, said instantaneous 
centre of rotation 25 is located on the straight line extending on from the upper strand 

15 of the transmission chain 21.
Moreover, when the rear wheel 20 encounters an obstacle, the swing arm 15 

moves upwards driving into rotation the lower connecting rod 23 in a clockwise 

direction and the upper connecting rod 24 in an anticlockwise direction. The 

instantaneous centre of rotation 25 then moves under the upper strand of the 
20 transmission chain 21, at the rear of the hub 19 of the 30 rear wheel 20, forwards 

along a slightly curvilinear trajectory, i.e. a curvilinear trajectory having a large radius 
of curvature, the concavity of which is oriented upwards.

It will be observed that, depending on the ratio 35 of the lengths of the lower
23 and upper 24 connecting

RECEIVED TIME 8. MAR. 16:03 
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in the position of static equilibrium, the 
instantaneous centre of rotation 25 may notably move, 
at the rear of the hub 19 of the rear wheel 20, 
forwards or backwards along a globally rectilinear and 
horizontal trajectory.

Moreover, it is obvious that the instantaneous 
centre of rotation 25 may in the position of static 
equilibrium, be located close to the upper strand of 
the transmission chain 21, or to the straight line 
extending on from said strand of the chain 21, i.e. 
located just above or just below the upper strand of 
the transmission chain 21, or the straight line which 
extends on from it.

In the same way as previously, the distance 
between said instantaneous centre of rotation and the 
upper strand of the transmission chain 21, or the 
straight line which extends on from it, increases when 
the swing arm 15 moves upwards so that a restoring 
moment proportional to the tension of the upper strand 
of the transmission chain 21 on the one hand and to the 
distance separating the instantaneous centre of 
rotation 25 from the upper length of the transmission 
chain 21 or from the straight line which extends on 
from it, on the other hand, is created, said restoring 
moment tending to bring the swing arm 15 back into its 
position of static equilibrium upon pedalling.

Moreover, it is obvious that the swing arm 15 may 
consist in an arm of any shape, such as a globally 
rectilinear arm, for example, without however departing 
from the scope of the invention.

Further, the frame 1 may also have any shape such 
as the shape of a sloping V or a sloping L, for 
example .
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The lower 23 and upper 24 connecting rods forming 
the articulation means of the swing arm 15 on the frame 
1 may be replaced with any other equivalent means such 
as an eccentric or a guide sliding on a rail for 
example .

At least one of the articulation means 23, 24 may 
follow a curvilinear trajectory, the radius of 
curvature of which increases and/or decreases, said 
curvilinear trajectory being superimposed with a 
spiral, parabola, hyperbola, or similar segment, the 
radius of curvature increasing and/or decreasing 
linearly or non-linearly.

According to a second alternative embodiment, with 
reference to Fig. 4, the ATB comprises in the same way 
as previously, a chassis 1, a so-called diamond frame, 
consisting of a globally vertical saddle tube 2, of an 
oblique tube 3 assembled by welding to the lower end of 
the saddle tube 2 and of a horizontal tube 4, the ends 
of which are assembled by welding to the upper end of 
the saddle tube 2 and respectively to a globally 
vertical fork tube 5, the oblique tube 3 being moreover 
secured to said fork tube 5 also by welding.

Said ATB moreover includes a swing arm 15 
consisting of two V-shaped assemblies 15a, 15b 
extending on either side of the middle plane of the 
frame 1. Each assembly 15a, 15b of the swing arm 15 
consists of an oblique tube 16, a so-called stay, and 
of a lower tube 17 connected two by two by welds. The 
intersection of the stay 16 and of the lower tube 17 
bears the axle of the hub of the rear wheel not shown 
in Fig. 4.

Said swing arm 15 is secured to the frame 1 by two 
articulation means 23 and 24.

The first articulation means 23 consists in a so- 
called lower connecting rod 23, the axes of rotation
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23a and 23b of which, positioned at the free ends of said connecting rod 23, are 
articulated to the distal end of the lower tube 17 of the swing arm 15 and to the 

saddle tube 2 close to the crankset bottom bracket 12, just above the latter, 
respectively, This lower connecting rod 23 globally extends horizontally at the rear of

5 the saddle tube 2 of the frame 1 of the ATB when the latter is in the position of static 

equilibrium, i.e, when an average weight cyclist takes up position on the saddle of the 
ATB. More specifically, said lower connecting rod 23 is slightly tilted from top to 
bottom and from front to rear, forming an angle a comprised between 10 and 30°, 
and preferably of about 20°, with the horizontal H illustrated in dotted lines in Fig. 1.

10 The second articulation means 24 consists in a so called upper connecting rod
24, the axes of rotation 24a and 24b of which, positioned at the free ends of said 

upper connecting rod 24, are articulated to the distal end of the stay 16 of the swing 
arm 15 and to the frame 1, respectively. The axis of rotation 24b of the connecting 

rod 24 is articulated to the intersection of the saddle tube 2 and of the horizontal tube
15 by means of tabs 28. This upper connecting rod 24 globally extends vertically between 

the saddle tube 2, the horizontal tube 4 and the oblique tube 3 of the frame 1 of the 
ATB when the latter is in the position of static equilibrium. More specifically, said 
upper connecting rod 24 is tilted from top to bottom and from rear to front, forming 

an angle β comprised between 10 and 20°, and preferably of about 10° with the
20 vertical V illustrated in dotted lines in Fig, 4,

The ATB frame 1 illustrated in Fig, 4 is in the unloaded position so that in the 
position of static equilibrium, the

RECEIVED TIME 8. MAR. 16:03 
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orientation of the connecting rods 23 and 24 may differ 
from the orientation illustrated in the figure 
according to an angle which may reach 5°.

In the same way as earlier, the instantaneous 
centre of rotation 25 defined by the intersection of 
the straight lines di and d2 passing through the axes 
23a, 23b of the lower connecting rod 23 and through the 
axes 24a, 24b of the upper connecting rod 24,
respectively, is located in the upper front quadrant of 
the frame 1.

Moreover, in the position of static equilibrium, 
said instantaneous centre of rotation 25 is located on 
the straight line extending on from the upper strand of 
the transmission chain not shown in Fig. 4.

Moreover, when the rear wheel encounters an 
obstacle, the instantaneous centre of rotation 25 then 
moves forwards along a slightly curvilinear trajectory,
i.e.  a curvilinear trajectory having a large radius of 
curvature, the concavity of which is oriented upwards.

Finally, the ATB comprises a shock absorber 26, 
the free ends of which are secured to the oblique tube 
3 and to the distal end of the stay 16 of the swing arm 
15 or to the upper connecting rod 24, respectively.

It will be observed with reference to Fig. 5, that 
the trajectory of the rear wheel when the latter 
encounters an obstacle, is a curvilinear curve which 
does not include any inflection point and the concavity 
of which is oriented towards the front of the ATB. The 
length of the chain line, called CSL (Chain Stay 
Length) constantly increases depending on the 
displacement D of the rear wheel. Moreover, with 
reference to Fig. 6, the first derivative of the chain 

d(CSL) stay length relatively to the displacement, i.e.

is a strictly positive and globally linearly increasing 
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curve. Further, the second derivative of the length of 
the chain line CSL relatively to the displacement, i.e.

. ..... ·—-—is a strictly positive, decreasing curve for a i/(D)2
displacement comprised between 0 and 60mm and 

5 increasing for a displacement comprised between 60 and 
160mm.

Such characteristics show that a kick-back
phenomenon may occur when the rear wheel encounters an 
obstacle. By kick-back is meant the phenomenon of 

10 rotation of the pedals in the opposite direction due to 
an increase in the tension of the upper length of the 
chain. Nevertheless, as the increase in the length of 
the chain is small, this kick-back phenomenon is not 
perceived by the cyclist with the suspension according 

15 to the invention.
According to a last alternative embodiment, not 

shown in the figures, the first articulation means 23 
may consist in a so-called lower connecting rod 23, the 
axes of rotation 23a and 23b of which, positioned at 

20 the free end of said connecting rod 23, are articulated 
to the distal end of the lower tube 17 of the swing arm 
15 and to the saddle tube 2 close to the crankset 
bottom bracket 12, respectively, at the axis of the 
crankset bottom bracket 12, i.e. the axis of rotation 

25 23b is either coincident with the axis of the crankset
bottom bracket 12 or positioned on the horizontal line 
H passing through the axis of said crankset bottom 
bracket 12, or located under the axis of the crankset 
bottom bracket 12. In this alternative embodiment, the 

30 crankset bottom bracket 12 includes in its rear portion 
a member able to receive the axis of rotation 23b of 
the lower connecting rod 23.

One skilled in the art may easily change the 
dimensions and the trajectory of the articulation means
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23, 24 in order to obtain a trajectory of the instantaneous centre of rotation 25 and so 
that the distance between said instantaneous centre of rotation 25 and 5 the upper

5 strand of the transmission chain 21, or the straight line which extends on from it, 
increases when the swing arm 15 moves upwards. One skilled in the art may notably 
be assisted by a computer program in which he/she may integrate different 
constraints such as the dimensions of the frame 1 and of the swing arm 15, the shape 
of the frame 1 and of the swing arm 15, the position of the different articulation 

10 means 23, 24 of the swing arm 15 on the frame 1 relatively to the crankset bottom 
bracket 12, etc...

Finally, it is obvious that the rear suspension according to the invention may 
be adapted to any kinds of vehicles including a chassis, a swing arm bearing the axle 
of the hub of at least one driving wheel, articulated to the chassis and a shock 

15 absorber, the ends of which are secured to the chassis and to the swing arm, 

respectively, such as a motor bicycle, a quad or the like and that the examples which 
have just been given, are only particular illustrations which are by no means limiting 
as to the fields of application of the invention.

Throughout this specification and claims which follow, unless the context
20 requires otherwise, the word "comprise", and variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of a stated integer or group of 
integers or steps but not the exclusion of any other integer or group of integers.

The reference in this specification to any prior publication (or information 
derived from it), or to any matter which is known, is not, and should not be taken as 

25 an acknowledgment or admission or any form of suggestion that that prior publication 
(or information derived from it) or known matter forms part of the common general 
knowledge in the field of endeavour to which this specification relates.

30

RECEIVED TIME 8. MAR. 16:03



Τ-499 P0002/0002 F-51B13-03-’l3 15:30 FROM- Davies Collison Cave +61-3-92542770
< +61 3 92542770

HAea\l«terv<OYen\NRf,oitN\DCC\EXT\‘t9784e‘)_i.doc-B/O3/2O13

20
07

22
44

43
 

13
 M

ar
 2

01
3

- 19 -

CLAIMS

5

1. A rear suspension of a bicycle including a rear swing arm bearing a hub of a 
rear wheel and articulated by at least two articulation means to a frame bearing a 
crankset bottom bracket, said bicycle including a transmission chain extending 
between a driving sprocket wheel secured to the crankset bottom bracket and a driven

10 sprocket wheel secured to the axle of the hub of the rear wheel, and the swing arm 
pivoting around an instantaneous centre of rotation corresponding to the intersection 

of the straight lines passing through the axes of rotation of the respective articulation 
means of the swing arm, wherein said instantaneous centre of rotation is located close 
to the upper strand of the chain, or to the straight line which extends on from it, in a 

15 position of static equilibrium and moves forward inside a horizontal band so that said 
instantaneous centre of rotation moves horizontally when the swing arm moves 

upwards upon going over an obstacle, and wherein the distance between said 

instantaneous centre of rotation and the upper strand of the transmission chain, or the 
straight line which extends on from it, increases when the swing arm moves upwards 

20 to create a restoring moment which tends to bring the swing arm back into its position 
of static equilibrium, said restoring moment being proportional to the tension of the 
upper strand of the transmission chain on the one hand and to the distance separating 
the instantaneous centre of rotation from the upper strand of the transmission chain 
or from the straight line extending on from it on the other hand, is created.

25

2. The rear suspension according to claim 1, wherein the band is delimited by 
an upper straight line and a lower straight line extending above and respectively 
below the upper strand of the chain, or the straight line which extends on from it, in a 

position of static equilibrium.

30

3. The rear suspension according to claim 2, wherein the distance separating 
the upper straight line from the lower straight line of the band is less than or equal to 
half the maximum vertical displacement of the hub of the rear wheel.

35
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4. The suspension according to any one of the preceding claims, wherein the 
distance between said instantaneous centre of rotation and the upper strand of the 
transmission chain, or the straight line which extends on from it, increases linearly 
when the swing arm moves upwards.

5

5. The rear suspension according to claim 1, wherein the instantaneous centre 
of rotation follows a linear trajectory when the swing arm moves.

6. The rear suspension according to any one of claims 1 to 6, wherein the
10 distance between said instantaneous centre of rotation and the upper strand of the 

transmission chain or the straight line which extends on from it, increases non-linearly 
when the swing arm moves upwards.

7. The rear suspension according to claim 6, wherein the instantaneous centre
15 of rotation follows a curvilinear trajectory, the concavity of which is oriented upwards 

when the swing arm moves.

8. The rear suspension according to any of the preceding claims, wherein the 
instantaneous centre of rotation is located in the front quadrant related to the

20 crankset bottom bracket.

9. The rear suspension according to any one of claims I to 7, wherein the 
instantaneous centre is located at the rear of the hub of the rear wheel.

25 ’ 10. The rear suspension according to claim 8 or claim 9, wherein the

instantaneous centre is located at the rear of the hub of the rear wheel.

11. The rear suspension according to any of the preceding claims, wherein the 
articulation means of the swing arm consist of an upper connecting rod articulated to

30 the saddle tube of the frame and a lower connecting rod articulated to said saddle 
tube close to the crankset bottom bracket.

12. The rear suspension according to claim 11, wherein the lower connecting rod 
extends horizontally in a position of static equilibrium.

35

co
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13. The rear suspension according to claim 11 or claim 12, wherein the upper 
connecting rod extends vertically in a position of static equilibrium.

14. The rear suspension according to claim 11 or claim 12, wherein the upper 
5 connecting rod extends horizontally in a position of static equilibrium.

15. A rear suspension of a bicycle, substantially as hereinbefore described with 
reference to the drawings and/or Examples.
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