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Abstract

A wheelchair includes a main frame having a seat frame connected thereto via a left and a right
rear linkage arms, each having an end pivotally connected to the main frame at a first pivot point
and an end pivotally connected to the seat frame at a second pivot point. A seat plate is
supported by the seat frame and a backrest frame is connected to the seat frame. Two guide
rollers are rotationally arranged along a laterally oriented shaft that is connected to the main
frame, and each guide roller is received in and guided by a respective guide slot arranged in the
seat frame. The rear linkage arms and the guide slots are configured to define a virtual pivot
point around which the seat frame pivots, which moves rearward when the seat frame moves

from an upright position to a tilted position.
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Wheelchair including a tiltable seat

Technical Field

The present invention relates in general to a wheelchair including a tiltable scat.

Prior Art and the Problem Underlving the Invention

The invention relates to wheelchairs and, more particularly, to wheelchairs in which the seat
can tilt relative to the frame, i.e., the entire seat moves from an upright position to a tilted
position.

The invention is particularly applicable to a manually operated wheelchair and will be
described with reference thereto. However, it will be appreciated that the invention has
broader applications and may also be employed in a power wheelchair.

Known seating systems for wheelchairs allow the entire seat to pivot about a fixed point. In
general, this fixed pivot point is positioned so as to coincide with the vertical center of mass
of an individual sitting in the wheelchair. The result of tilting the seat about this fixed pivot
point is that relatively little effort is required to rotate the individual. However, the problem
with such an arrangement is that the user’s knees moves significantly upward as the seat is
tilted. Thus, in the tilted position of the seat, the user can not touch the ground with his feet,
thereby preventing him to self propel the wheelchair using his feet. Furthermore, the upward
movement of the user’s knees during the tilting of the wheelchair may be problematic when
the wheelchair user is at a location with a limited freedom of movement for the knees, for
instance underneath a table top.

For solving this problem, other known seating systems for wheelchairs are configured such
that the fixed pivot point is positioned near the front of the seat. In this case, the distance from
the knees to the ground does not vary significantly during the tilting of the wheelchair,
thereby allowing the self propelling of the wheelchair by the user with his feet in the tilted
position of the seat. However, the problem with such an arrangement is that the back of the
scat moves significantly downward as the seat is tilted. Thus, with such an arrangement, a risk
potentially exists that the back of the seat hits the ground or a part of the frame as the seat is
tilted. To avoid this problem, the seat must be sufficiently raised relative to the frame, thereby

leading to significantly improve the total height of the wheelchair. Furthermore, considering
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that the centre of gravity of the seat and, thus, of the user is positioned rearward from the
pivot point, a risk potentially exists that the user falls backwards as the seat is tilted.

Thus, a first objective of the present invention is to provide a wheelchair which is specifically
designed so that the user’s knees move upwardly only slightly as the wheelchair is tilted,
therefore allowing the user to self propel the wheelchair using his feet and permitting to tilt
the seat even if the space above the user’s knees is limited.

A second objective of the present invention is to provide a wheelchair comprising a tiltable
seat in which the dimensions of the wheelchair, in particular its total height, are conventional
or substantially conventional.

A third objective of the present invention is to provide a wheelchair comprising a tiltable seat
in which the risk that the user falls backwards as the seat is tilted is low or quasi null.

A fourth objective of the present invention is to provide a wheelchair comprising a tiltable

seat which can be easily tilted by the user himself,

Summary of Invention

In an aspect, the present invention provides a wheelchair comprising:

- a main frame;

- a pair of drive wheels affixed to and supporting said main frame;

- a pair of caster wheels each pivotally mounted to and supporting said main frame;

- a seat frame connected to the main frame via a left and a right rear linkage arms, each rear
linkage arm respectively having one first end pivotally connected to the main frame at a first
pivot point and one second end pivotally connected to the seat frame at a second pivot point;

- a seat plate supported by the seat frame and defined by rear and front sides and left and right
sides;

- a backrest frame connected to the seat frame;

- two guide rollers rotationally arranged along a laterally oriented shaft, said shaft being
connected to the main frame and each guide roller being received in and guided by a
respective guide slot arranged in the seat frame;

wherein the rear linkage arms and the guide slots are configured to define a virtual pivot point
around which the seat frame pivots, which virtual pivot point moves rearward when the seat

frame moves from an upright position to a tilted position.

CA 2889901 2019-05-13
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The rear linkage arms and the guide slots may be configured such that the front side of the
seat plate moves less than 25 mm upward when the seat frame is tilted to 10 degrees in the

anticlockwise direction from its upright position.

The rear linkage arms and the guide slots may be configured such that the front side of the
seat plate moves less than 100 mm upward when the seat frame is tilted to 30 degrees in the

anticlockwise direction from its upright position.

The laterally oriented shaft and the second pivot points of the left and right rear linkage arms

may be positioned in an approximately horizontal plane.

In the upright position of the seat frame, the first and second pivot points of the left and right
rear linkage arms may be positioned in a first plane, with said first plane being inclined
relative to the horizontal. In such a configuration, the angle between the first plane and the
horizontal may lie between 20 and 40 degrees, and preferably is approximately equal to 30

degrees.

In the tilted position of the seat frame, the first and second pivot points of the left and right
rear linkage arms may be positioned in a second plane, with said second plane being inclined
relative to the horizontal. In such a configuration, the angle between the second plane and the
horizontal may lie between 80 and 90 degrees, and preferably is approximately equal to 85

degrees.

According to an embodiment, the guide slots may be curve-shaped.

According to another embodiment, the guide slots may be straight. In such a case, in the
upright position of the seat frame, the guide slots may be substantially aligned in a third
plane, with said third plane being inclined relative to the horizontal, where the angle between
the third plane and the horizontal may lic between 20 and 40 degrees, and preferably be
approximately equal to 30 degrees. In the tilted position of the seat frame, the guide slots may
be substantially aligned in a fourth plane, with said fourth plane being inclined relative to the
horizontal, where the angle between the fourth plane and the horizontal may lie between 50

and 70 degrees, and preferably is approximately equal to 60 degrees.

3
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The left and right rear linkage arms may be curve-shaped.

The wheelchair may comprise at least one locking means adapted to hold in position the seat
frame relative to the main frame, thereby preventing an inopportune tilting of the seat frame,
where said at least one locking means may consist in a first linear actuator connected at a first
end to the seat frame and at a second end to the main frame, and said first linear actuator may
be adapted to keep unchanged the distance between said first end and said second end and
where said first linear actuator may be adapted to provide a pneumatic or electromechanical
force so as to prevent, restrain or.facilitate the movement of the seat frame relative to the

main frame.

According to an embodiment, the wheelchair comprises at least one locking means adapted to
hold in position the seat frame relative to the main frame, thereby preventing an inopportune
tilting of the seat frame, where said at least one locking consists in a first linear actuator
connected at a first end to the seat frame and at a second end to the main frame, and said first
linear actuator being adapted to keep unchanged the distance between said first end and said
second end and where said first linear actuator is adapted to provide a pneumatic or
electromechanical force so as to prevent, restrain or facilitate the movement of the seat frame
relative to the main frame. In this configuration, the wheelchair may further comprise at least
one second linear actuator connected at a first end to the backrest frame and at a second end
to the seat frame, said second linear actuator being adapted to push or to pull a lower part of
the backrest frame in a linear direction, thereby facilitating the tilting of the backrest frame

from an upright position to a tilted position or vice versa.

Brief Description of the Drawings

The wheelchair of the present invention will be described in further detail further below,
when useful with reference to the attached drawings, which show an exemplary wheelchair

frame according to the invention.

CA 2889901 2019-05-13
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Figure 1 is a front perspective view of a wheelchair according to the present invention, the

seat frame being in its upright position.

Figure 2 is an underneath view of the wheelchair of Figure 1.

Figure 3 is a side elevation view of the wheelchair of Figure 1.

Figure 4 is a view similar to Figure 3, but the seat frame being in a partially tilted position.

Figure 5 is a perspective view of the main frame of the wheelchair of Figure 1.

Figure 6 is a perspective view of the seat frame of the wheelchair of Figure 1.

Figure 7 is a side view of the scat frame of the wheelchair of Figure 1 showing the successive

positions of the virtual pivot point when said seat frame is tilted from its upright position

illustrated in Figure 3 to its partially tilted position illustrated in Figure 4.

Detailed Description

For the purpose of the present specification, situations and directions of elements of the
wheelchair of the present invention are determined by the perspective of a user seated in the
wheelchair. Accordingly, the rear side of the wheelchair corresponds to the top left side of
Figure 1. The situations or directions "up" or "top" and "down" or "bottom", "rear" or "back"
and "front", "behind" and "in front", "upper" and "lower", "lateral" and "central" follow the
same rule. A longitudinal direction corresponds to a back-to-front direction and a lateral
direction corresponds to a left-to-right direction. The horizontal corresponds to the plane
tangential to the rear and front wheels and positioned under said wheels when the wheelchair
is its normal position of use. A horizontal plane corresponds to a planc parallel to the
horizontal. The vertical, or a vertical plane, corresponds to a plane perpendicular to the
horizontal. In the following specification, the expressions “clockwise direction” or

“anticlockwise direction” refer to a pivoting movement of the seat when the seat is viewed on

its left side.
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Figure 1 shows a wheelchair according to the present invention. The wheelchair 10 comprises
a main frame 12 and a seat assembly 14 supported by the main frame. The main frame 12 is
supporting on the ground by wheels, such as the front wheels 16 and the rear wheels 18
shown. The front wheels 16 are preferably casters and the rear wheels are preferably drive
wheels, which may be manually driven or power driven. The seat assembly 14 has a seat
frame 20 and a backrest frame 22. The seat frame 20 includes longitudinally extending frame
members, such as tubes, for supporting a seat plate 24, which can be in the form of a semi-
rigid or rigid pan, as shown, or a resilient or pliable sling (not shown). The backrest frame 22
preferably includes laterally spaced canes 26 for supporting a backrest (not shown). The canes
26 are preferably formed of adjustable parts, such as the telescopic tubes shown, that permit
the length of the canes 26, and thus the backrest frame 22, to be adjusted. A handle 28 may be
supported by cach of the canes 26, preferably by couplings that arc adapted to releasably hold

the handles 28 1n a fixed relation to the canes.

The scat frame 20 is preferably adapted to support armrests 32 and footrest assemblies (not
shown). The armrests 32 are preferably releasably attached to the seat frame 20 and movable
in a longitudinal direction relative to the seat frame 20. The armrests 32 are preferably held in
fixed relation to the seat frame 20 in any conventional manner. The footrest assemblies are

also releasably and movably attached to the seat frame 20.

As illustrated in Figures 1 and 5, the main frame 12 is comprised of opposing side frame
members, such as the left tube 34 and the right tube 35 shown, joined by a pair of
longitudinally spaced, laterally extending frame members, such as the rear tube 36 and the
front tube 37 shown. It should be noted that the laterally extending tubes 36, 37 are preferably
in the form of telescopic tubes that are adjustable relative to one another to permit the
wheelchair 10 to grow in width. It should further be noted that cach tube 34, 35 can preferably
be provided with longitudinally extending, parallel slots 38 so as to releasably attach an axle
mounting element 42 adapted to rotably connect a drive wheel 18. Fasteners (not shown) can
be adapted to be secured in the slots 38 to hold the axle mounting clement 42 in a
substantially fixed relation to the side tubes 34, 35. To adjust the position of the pivot axis of
the drive wheel 18 along the longitudinal direction, the fasteners must simply be removed and

the axle mounting elements 42 must be moved longitudinally. This permits the weight of the
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wheelchair occupant to be adjusted longitudinally with respect to the wheels, for example, to

optimize steering performance and stability.

As illustrated in Figure 6, the seat frame 20 is similarly comprised of side frame members,
such as the left and right tubes 44 and 45 shown, joined by a pair of longitudinally spaced,
laterally extending members, such as the rear and front tubes 46 and 47 shown. It should be
noted that the laterally extending tubes 46, 47 are preferably in the form of telescopic tubes
that are adjustable relative to one another to permit the wheelchair 10 to grow in width. The
seat frame 20 comprises a first pair of substantially vertical rear flanges 48 extending
upwardly from a rear end of the left and right side tubes 44 respectively, typically being
rigidly secured thereto by welding or the like. Each flange 48 is provided with a laterally
extending through-hole 49 at its upper end so as to receive a fastener 52 adapted to fixedly
attach the flange 48 to a corresponding flange 54 provided in the lower part of onc of the
canes 26 of the backrest frame 22. However, in a further embodiment of the invention (not

shown), the fasteners 52 can be adapted to pivotally attach the flanges 48 to the flanges 54.

The seat frame 20 comprises also a second pair of substantially vertical rear flanges 56
extending downwardly near the left and right ends of the rear tube 46 respectively, typically
being rigidly secured thereto by welding or the like. Each flange 56 is provided with a
laterally extending through-hole 57 at its lower end so as to receive a fastener 58 adapted to
pivotally attach the lower end of a left or right rear linkage arm 60. Said rear linkage arms 60
may preferably be curve-shaped, such as shown in Figure 1, or straight. As illustrated in
Figures 1 and 6, the upper end of the left, respectively the right, rear linkage arm 60 is
pivotally attached to the main frame 12 via a fastener 62 which is received in a laterally
extending through-hole 61 provided in a rear end of a left, respectively a right, front flange 64
extending upwardly near the front end of the left or right side tubes 44, 45 and typically being
rigidly sccured thercto by welding or the like. The left, respectively the right, front flange 64
is also provided at its front end with a further laterally extending through-hole 63 so as to
receive a fastener 65 adapted to fixedly attach the left end, respectively the right end, of a
laterally oriented shaft 66. Two guide rollers 67, respectively a left and a right guide roller,
are rotary arranged along said shaft 66 and the left, respectively the right, guide roller 67 is
adapted to be received in and guided by a left, respectively a right, guide slot 69 arranged in a
left, respectively a right, front flange 68 extending downwardly near the left, respectively the

right, end of the front tube 47 and typically being rigidly secured thereto by welding or the
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like. In the embodiment shown, the guide slots 69 are straight and extend from a rear end 69’
to a front end 69’ in an upward and frontward direction. In a further embodiment (not shown)
of the invention, the guide slots 69 may also be curve-shaped and/or extend from the rear end

69’ to the front end 69’ in a downward and frontward direction.

Thus configured, the seat frame 20 can be tilted relative to the main frame 12 between an
upright position illustrated in Figure 3, in which the guide rollers 67 abut against the front
ends 69" of the guide slots 69, and an entirely tilted position (not shown), in which said guide
rollers 67 abut against the rear ends 69’ of said guide slots 69. This tilting can be made by the
user itself, for instance by simply moving rearwardly his center of mass relative to the centre
of mass of the wheelchair, or by an attendant, for instance by simply pulling rearwardly on the
handles 28 and keeping constant the position of the drive wheels. However, so as to prevent
an inopportunc tilting of the scat frame, the wheelchair 10 may preferably comprise at least
one locking means adapted to hold in position the scat frame 20 relative to the main frame 12.
In a preferred embodiment of the present invention, such a locking means may consist in a
first lincar actuator connected at a first end to the seat frame 20 and at a second end to the
main frame 12, said first linear actuator being adapted to keep unchanged the distance
between said first end and said second end. As shown in Figure 2, this first linear actuator
may consist in an air piston 72 pivotally connected at one end to a U-shape element 71 fixedly
connected to the front tube 37 of the main frame 12 and at the other end to a U-shape element
73 fixedly connected to the rear tube 46 of the seat frame 20. However, in a further
embodiment of the invention (not shown), the first linear actuator can also be electrically
driven. Thus, when the user wants to modify the angular position of the seat frame 20, he can
control the first linear actuator so as to stop the pneumatic or electromechanical force
preventing the modification of the distance between its ends. The control of the first linear
actuator may advantageously be made by the user himself via a control panel, a button or a
lever positioned in the wheelchair near his left or right hand. Such a control panel, button or
lever may advantageously be configured so as to also permit the reduction or the reversal of
the pneumatic or electromechanical force provided by the first linear actuator, thereby
restraining or facilitating the tilting operation of the scat frame 20. In addition to the first
linear actuator, the wheelchair 10 may advantageously be provided with a second linear
actuator connected at a first end to the backrest frame 22 and at a second end to the seat frame
20, said second linear actuator being adapted to push or to pull a lower part of the backrest

frame 22 in a linear direction, thereby facilitating the tilting of the backrest frame 22 from an
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upright position to a tilted position or vice versa. As shown in Figure 2, this second linear
actuator may consist in an air piston 76 pivotally connected at one end to a U-shape element
75 fixedly connected to the front tube 47 of the seat frame 20 and at the other end to a U-
shape element 77 fixedly connected to a linking tube 25 joining the two canes 26 in their
lower part. In a further embodiment of the invention (not shown), the second linear actuator
can also be electrically driven. The control of the second linear actuator may advantageously
be made by the user himself via a control panel, a button or a lever positioned in the

wheelchair near his left or right hand.

Thus configured, the wheelchair 10 of the present invention permits that the seat frame 20
moves from its upright position to its entirely tilted position without being pivotally
connected to the main frame around a fixed pivot point. Indeed, during the tilting of the seat
frame 20, the movement of the center of gravity thercof can be assimilated to a pivotal
movement around a virtual pivot point. But, contrary to the known solutions, the position of
this virtual pivot point is not fixed. In particular, the rear linkage arms 60 and the guide slots
69 of the seat frame 20 may advantageously be configured so that the virtual pivot point
around which pivots the seat frame moves rearward when the seat frame moves from its
upright position to its entirely tilted position. This rearward movement of the virtual pivot
point confers several advantages. First of all, it permits to position the virtual pivot point near
the front of the seat when the seat begins to be tilted, thereby allowing the user to self propel
the wheelchair using his feet. Secondly, it permits to position the virtual pivot point near the
vertical center of mass of the user sitting in the wheelchair when the seat is entirely or almost

entirely tilted, thereby preventing that the user falls backwards.

Figure 7 illustrates the trajectory T1 followed by the virtual pivot point around which pivots
the seat frame 20 when said seat frame is tilted between its upright position illustrated in
Figure 3 to its partially tilted position illustrated in Figure 4. During this tilting operation, a
point C of said scat frame 20 positioned in the rear part thereof follows a trajectory T2 and
reaches a point D. During this movement, the point C is moving downward and forward. On
the contrary, during this movement, the virtual pivot point is moving upward and rearward
from the position A to the position B. In the position A, the virtual pivot point is near the front
of the seat and, in the position B, the virtual pivot point is near the vertical center of mass of

the user.
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Some details of the specific configuration of the wheelchair of Figure 1 providing such

advantages are illustrating in Figures 3 and 4.

As illustrated in Figure 3, in the upright position of the seat frame, the seat plate 24 is
substantially horizontal and the canes 26 of the backrest frame 22 are substantially vertical or
slightly inclined relative to the vertical. The pivot points 58 and 62 around which pivots the
left rear linkage arm 60 at its lower and upper ends respectively define in combination with
the corresponding pivot points of the right rear linkage arm 60 a plane P1, which is inclined
rclative to the horizontal. The angle Bl between said plane P1 and the horizontal may
preferably lie between 20 and 40 degrees, and, more preferably, be approximately equal to 30
degrees. The guide slots 69 provided in the left and right front flanges 68 are substantially
aligned in a plane P3, which is inclined relative to the horizontal. The angle 33 between said
plane P3 and the horizontal may preferably lie between 20 and 40 degrees, and, more
preferably, be approximately equal to 30 degrees. In addition, the seat frame 12 may
advantageously be configured so that the through-holes 61 and 63 provided in the left and

right front flanges 64 are positioned in an approximately horizontal plane.

As illustrated in Figure 4, in the partially tilted position of the scat frame, the canes 26 of the
backrest frame 22 are inclined at an angle o relative to their positions shown in Figure 3
(illustrated with a broken line in Figure 4). The seat plate 24 is also inclined at the same angle
o relative to its position shown in Figure 3 (illustrated with a broken line in Figure 4). The
pivot points 58 and 62 around which pivots the left rear linkage arm 60 at its lower and upper
ends respectively define in combination with the corresponding pivot points of the right rear
linkage arm 60 a planc P2, which is inclined relative to the horizontal. When the scat frame 20
is positioned in its entirely tilted position, the angle B2 between said plane P2 and the
horizontal H may preferably lie between 80 and 90 degrees, and, more preferably, be
approximately equal to 85 degrees. The guide slots 69 provided in the left and right front
flanges 68 are substantially aligned in a plane P4, which is inclined relative to the horizontal.
When the seat frame 20 is positioned in its entirely tilted position, the angle B4 between said
plane P4 and the horizontal H may preferably lie between 50 and 70 degrees, and, more

preferably, be approximately equal to 60 degrees.

10
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The rear linkage arms 60 and the guide slots 69 are thus configured so as to define a virtual
pivot point around which pivots the seat frame 20 during its tilting, said virtual pivot point
moving rearward as the seat is tilted. In particular, the rear linkage arms 60 and the guide slots
69 are configured so that the front side of the seat plate 24 moves slightly upward when the
angle o is less than 10 degrees. Preferably, the rear linkage arms 60 and the guide slots 69
may be configured so that the front side of the seat plate 24 moves upward by a distance Ah
when the angle a is substantially equal to 10 degrees, the distance Ah being less than 25 mm.
Preferably, the rear linkage arms 60 and the guide slots 69 may also be configured so that the
front side of the seat plate 24 moves less than 100 mm upward when the angle o is

substantially equal to 30 degrees.
The above detailed description with reference to the drawings illustrates rather than limit the

invention. There are numerous alternatives, which fall within the scope of the appended

claims.

11
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Claims

1. A wheelchair comprising:

- a main frame;

- a pair of drive wheels affixed to and supporting said main frame;

- a pair of caster wheels each pivotally mounted to and supporting said main frame,

- a seat frame connected to the main frame via a left and a right rear linkage arms, each rear
linkage arm respectively having one first end pivotally connected to the main frame at a first
pivot point and one second end pivotally connected to the seat frame at a second pivot point;

- a seat plate supported by the seat frame and defined by rear and front sides and left and right
sides;

- a backrest frame connected to the seat frame;

- two guide rollers rotationally arranged along a laterally oriented shaft, said shaft being
connected to the main frame and each guide roller being received in and guided by a
respective guide slot arranged in the seat frame;

wherein the rear linkage arms and the guide slots are configured to define a virtual pivot point
around which the seat frame pivots, which virtual pivot point moves rearward when the seat

frame moves from an upright position to a tilted position.

2. The wheelchair of claim 1, wherein the rear linkage arms and the guide slots are
configured such that the front side of the seat plate moves less than 25 mm upward when the

seat frame is tilted to 10 degrees in the anticlockwise direction from its upright position.

3. The wheelchair of claim ! or 2, wherein the rear linkage arms and the guide slots are
configured such that the front side of the seat plate moves less than 100 mm upward when the

seat frame is tilted to 30 degrees in the anticlockwise direction from its upright position.
4. The wheelchair of any one of claims 1 to 3, wherein the laterally oriented shaft and

the second pivot points of the left and right rear linkage arms are positioned in an

approximately horizontal plane.

12
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5. The wheelchair of any one of claims 1 to 4, wherein, in the upright position of the seat
frame, the first and second pivot points of the left and right rear linkage arms are positioned

in a first plane (P1), said first plane (P1) being inclined relative to the horizontal.

6. The wheelchair of claim 5, wherein an angle (B1) between the first plane (P1) and the
horizontal (H) lies between 20 and 40 degrees.

7. The wheelchair of any one of claims I to 6, wherein, in the tilted position of the seat
frame, the first and second pivot points of the left and right rear linkage arms are positioned

in a second plane (P2), said second plane (P2) being inclined relative to the horizontal.

8. The wheelchair of claim 7, wherein an angle (32) between the second plane (P2) and

the horizontal (H) lies between 80 and 90 degrees.

9. The wheelchair of any one of claims 1 to 8, wherein the guide slots are straight.

10.  The wheelchair of claim 9, wherein, in the upright position of the seat frame (20), the
guide slots are substantially aligned in a third plane (P3), said third plane (P3) being inclined

relative to the horizontal.

11.  The wheelchair of claim 10, wherein an angle (B3) between the third plane (P3) and
the horizontal (H) lies between 20 and 40 degrees.

12. The wheelchair of any one of claims 1 to 11, wherein, in the tilted position of the seat
frame (20), the guide slots (69) are substantially aligned in a fourth plane (P4), said fourth

plane (P4) being inclined relative to the horizontal.

13. The wheelchair (10) of claim 11, wherein an angle (B4) between the fourth plane (P4)
and the horizontal (H) lies between 50 and 70 degrees.

14. The wheelchair of any one of claims 1 to 8, wherein the guide slots are curve-shaped.

13
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15.  The wheelchair of any one of claims 1 to 14, wherein the left and right rear linkage

arms are curve-shaped.

16.  The wheelchair of any one of claims 1 to 15, further comprising at least one locking
means adapted to hold in position the seat frame relative to the main frame, thereby

preventing an inopportune tilting of the seat frame.

17.  The wheelchair of claim 16, wherein said at least one locking means comprises a first
linear actuator connected at a first end to the seat frame and at a second end to the main
frame, said first linear actuator being adapted to keep unchanged the distance between said

first end and said second end.

18. The wheelchair of claim 17, wherein said first linear actuator is adapted to provide a
pneumatic or electromechanical force so as to prevent, restrain or facilitate the movement of

the seat frame relative to the main frame.

19.  The wheelchair of any one of the claims 17 and 18, further comprising at least one
second linear actuator connected at a first end to the backrest frame and at a second end to the
seat frame, said second linear actuator being adapted to push or to pull a lower part of the
backrest frame in a linear direction, thereby facilitating the tilting of the backrest frame from

an upright position to a tilted position or vice versa.

20.  The wheelchair of claim 6, wherein the angle (B1) between the first plane (P1) and the

horizontal (H) is approximately equal to 30 degrees.

21.  The wheelchair of claim 8, wherein the angle (B2) between the second plane (P2) and
the horizontal (H) is approximately equal to 85 degrees.

22.  The wheelchair of claim 11, wherein the angle (B3) between the third plane (P3) and

the horizontal (H) is approximately equal to 30 degrees.

23.  The wheelchair of claim 13, wherein the angle (B4) between the fourth plane (P4) and
the horizontal (H) is approximately equal to 60 degrees.
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