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(54) FOLDABLE WHEELCHAIR

(67)  The present invention relates to a foldable
wheelchair (10) comprising:

- a chair assembly (20) comprising a seat assembly (22),
in which a seat frame (22b) defines a plane P1, and a
backrest assembly (21), in which a backrest frame (21b)
defines a plane P2,

- awheel assembly (40) comprising a rear wheel assem-
bly (41) including at least two rear wheels (41a, 41b) in
rotation around or defining a first rotation axis AR1, a
front wheel assembly (42) including at least two front
wheels (423, 42b) in rotation around or defining a second
rotation axis AR2, and a folding frame (43) connected to
the rear and front wheel assemblies (41, 42), wherein
said folding frame (43) is foldable along a longitudinal
direction between an unfolded position and a folded po-
sition, said first rotation axis AR1 and said second rotation
axis AR2 being closer in said folded position than in said
unfolded position, characterized in that, when the folding
frame (43) moves from its unfolded position to its folded
position, the second rotation axis AR2 moves rearward
relative to the chair assembly (20) and the first rotation
axis AR1 does not move relative to the chair assembly
(20) and in that the folding frame (43) comprises at least
two parallel first rear arms, respectively left and right first
rear arms (431a, 431b; 431’a, 431°b), and at least two
parallel first front arms, respectively left and right first
frontarms (432a, 432b;432'a, 432’b), said firstrear arms,

respectively said first front arms, being pivotally connect-
ed at one of their ends to a vertical rear tube (433) con-
nected to the rear wheel assembly (41), respectively to
a vertical front tube (434) connected to the front wheel
assembly (42), and at their other end to a vertical central
tube (435).
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Description

Technical Field

[0001] The presentinvention relates in general to fold-
able wheelchairs. More particularly, the presentinvention

relates to a foldable power wheelchair.

Prior Art and the Problem Underlying the Invention

[0002] Foldable wheelchairs have been known for
some time, and the advantages are numerous with re-
spect to managing the wheelchair when it is not in use,
or for transportation of the chair. Mostly this feature has
been provided for relatively light-weight, manual wheel-
chair. However, the same feature is an advantage for
power wheelchair users who need to transport, and even
occasionally to store their wheelchair.

[0003] Traditionally, foldable wheelchairs are provided
with X-shaped cross-bracing frame assemblies that fold
or scissor to allow the side frames of the wheelchair to
be folded along a longitudinal direction between a spaced
apart deployed position for use and a folded position for
storage or transport. In general, such foldable wheel-
chairs are provided with a flexible seat connected to the
side frames. Indeed, such a flexible seat permits the fold-
ing operation of the wheelchair. However, many users
prefer or even require rigid seating. Thus, afirst objective
of the present invention is to provide a foldable wheel-
chair which will comprise a foldable frame structure that
can be used to support arigid seat assembly. The current
invention is suitable for use on a power wheelchair; how-
ever, it is envisioned that it could be used on a foldable
manual wheelchair.

[0004] A second objective of the present invention is
to provide a foldable wheelchair that can be easily and
quickly folded.

[0005] A third objective of the present invention is to
provide a foldable wheelchair in which the seat assembly
can be easily tilted relative to the frame structure and/or
can be easily replaced by another one.

[0006] A fourth objective of the present invention is to
provide a removable battery support frame accommo-
dating a battery that can be easily connected to a wheel-
chair frame.

[0007] A fifth objective of the present invention is to
provide a seat assembly that can be easily separated
from the frame structure.

Summary of Invention

[0008] In an aspect, the present invention provides a
foldable wheelchair comprising:

- a chair assembly comprising a seat assembly, in
which a seat defines a plane P1, and a backrest as-
sembly, in which a backrest defines a plane P2,

- awheel assembly comprising arear wheel assembly

10

15

20

25

30

35

40

45

50

55

including at least two rear wheels in rotation around
or defining a first rotation axis, a front wheel assem-
bly including at least two front wheels in rotation
around or defining a second rotation axis, and a fold-
ing frame connected to the rear and front wheel as-
semblies, wherein said folding frame is foldable
along a longitudinal direction between an unfolded
position and a folded position, said first rotation axis
and said second rotation axis being closer in said
folded position than in said unfolded position, such
that, when the folding frame moves from its unfolded
position to its folded position, the second rotation
axis moves rearward relative to the chair assembly
and the first rotation axis does not move relative to
the chair assembly, the folding frame comprising at
least two parallel first rear arms, respectively left and
rightfirstrear arms, and at least two parallel first front
arms, respectively left and right first front arms, said
first rear arms, respectively said first front arms, be-
ing pivotally connected at one of their ends to a ver-
tical rear tube connected to the rear wheel assembly,
respectively to a vertical front tube connected to the
front wheel assembly, and at their other end to a
vertical central tube.

[0009] The folding frame may be configured such that
the second rotation axis moves along an horizontal di-
rection when the folding frame moves from its unfolded
position to its folded position.

[0010] The wheelchair may comprise locking means
so as to lock the folding frame in its unfolded position,
wherein said locking means may comprise at least two
cylindrical elements protruding respectively from the ver-
tical rear tube and the vertical central tube, or from the
vertical front tube and the vertical central tube, or from
the vertical rear tube and the vertical front tube, said cy-
lindrical elements extending in the same horizontal plane
in parallel lateral directions and being spaced apart in a
longitudinal direction when the folding frame is in its un-
folded position, each cylindrical element comprising a
circumferential groove adapted to receive alocking plate
provided with two at least partially hemi-circular openings
and/or recesses, the hemi-circular portion of said open-
ings or recesses having approximately the same radius
as the circumferential groove of said cylindrical elements
and the distance between said two openings or recesses
being equal to the distance between said two cylindrical
elements when the folding frame is in its unfolded position
and wherein the locking plate may be an integral part of
a removable battery support frame accommodating a
battery.

[0011] The chair assembly may be pivotally connected
to the wheel assembly around a first pivot axis AP1 such
that the chair assembly is moveable between a lower
position, in which the plane P1 is approximately horizon-
tal or slightly tilted relative to the horizontal, the angle o,
between the plane P1 and the horizontal lying preferably
between -15° and +15°, and an upper position, in which
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the plane P1 is approximately vertical or slightly tilted
relative to the vertical, the angle o between the plane P1
and the horizontal lying preferably between +75° and
+105°, wherein the chair assembly may be provided with
atleast one first connecting hole and the wheel assembly
may be provided with at least one corresponding first
connecting hole such that the chair assembly is locked
in its lower position when a quick release pinis positioned
both into said first connecting hole and said correspond-
ing firstconnecting hole, and, wherein the chairassembly
may be provided with at least one second connecting
hole and the wheel assembly may be provided with at
least one corresponding second connecting hole such
that the chair assembly is locked in its upper position
when a quick release pin is positioned both into said sec-
ond connecting hole and said corresponding second con-
necting hole.

[0012] The chair assembly may be provided with two
first connecting holes and the wheel assembly may be
provided with two corresponding first connecting holes
such that the chair assembly is locked in its lower position
when quick release pins are positioned both into said two
first connecting holes and said two corresponding first
connecting holes, wherein said two corresponding first
connecting holes of the wheel assembly are disposed at
each end of an upperrod of a T-shape bracket, said upper
rod extending in a lateral direction, perpendicularly to a
lower rod of said T-shape bracket, said lower rod being
telescopically received in the central tube of the folding
frame and being connected at its lower end to left and
right, first rear and first front arms by left and right, rear
and front struts respectively, said left and right, rear and
front struts being pivotally connected at one of their ends
to said lower rod and at their other end to left and right,
first rear and first front arms respectively. The lower rod
of the T-shape bracket may be adjustable in length so
as to adjust the position in height of the two first connect-
ing holes of the wheel assembly and so as to adjust the
angle aq between the plane P1 and the horizontal in the
lower position of the chair assembly. The lower rod of
the T-shape bracket may comprise an inner section and
an outer section, said inner section being telescopically
received in said outer section and being provided with a
plurality of threaded holes so that the position of said
inner section with regard to said outer section is adjust-
able by modifying the screwing positions of fixing screws
adapted to be received inside said threaded holes and
corresponding through-holes of said outer section. The
front wheel assembly may comprise a pair of front
wheels, each front wheel being rotatably coupled to a
fork structure pivotally connected to a front swing arm,
said front swing arm being pivotally connected to the fold-
ing frame.

[0013] A curb rider may be pivotally connected to the
folding frame so as to be moveable between an extended
position, in which said curb rider is positioned forward
the front wheels, and a collapsed position, in which said
curb rider is positioned between the front wheels.
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[0014] The backrest assembly may be pivotally con-
nected to the seat assembly around a second pivot axis
AP2 between a normal position, in which the plane P2 is
inclinedrelative to the plane P1, and a service or transport
position, inwhich the plane P2is parallel or approximately
parallel to the plane P1, wherein the backrest assembly
may comprise a U-shape cross bar disposed at least par-
tially above and rearward the backrest frame when the
plane P2 is vertical or slightly tilted relative to the vertical,
for example when the angle between the plane P2 and
the vertical lying between -15° and +15°, such that said
U-shape cross bar can be easily seized by a user with
one of his hands.

[0015] Thus configured, the foldable wheelchair of the
present invention provides several advantages. Firstly,
such a configuration permits to fold the wheelchair with-
out modifying the relative position of the chair assembly
with respect to the rear wheel assembly. Accordingly, the
folding operation is simplified compared to the tradition-
ally folding wheelchairs wherein the seat and/or the back-
rest move during the folding operation of the wheelchair.
Secondly, such a configuration permits to easily separate
the chair assembly from the wheel assembly. This makes
the handling of the wheelchair much easier when the
chair assembly and the wheel assembly are separated.
This also permits to replace the chair assembly by an-
other one having different seat and/or backrest sizes,
different functionality and/or different accessories.
[0016] Furthermore, this permits to reduce the manu-
facturing cost of the wheelchair, the wheel assembly re-
maining the same whatever the chair assembly is cho-
sen.

Brief Description of the Drawings

[0017] 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 ex-
emplary wheelchair according to the invention.

Figure 1a is a side view of a motorized wheelchair
according to an embodiment of the present inven-
tion, said wheelchair being in its normal position of
use.

Figure 1b is a perspective view of the wheelchair as
shown in Figure 1a.

Figure 1c is an exploded perspective view of the
wheelchair as shown in Figure 1a.

Figure 1d is a perspective view of the seat frame of
the wheelchair as shown in Figure 1a.

Figure 2a is a side view of the folding frame of the
wheelchair of Figure 1a when connected to the rear
and front wheelchair assemblies, in its unfolded po-
sition.
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Figure 2b is a perspective view of the folding frame
as shown in Figure 2a.

Figure 2c is an exploded perspective view of the
folding frame as shown in Figure 2a.

Figure 3a is a side view of the folding frame of the
wheelchair of Figure 2a, in its folded position.

Figure 3b is a perspective view of the folding frame
as shown in Figure 3a.

Figure 4a is a perspective view of an embodiment
of a battery assembly that can be connected to the

folding frame of Figure 2a.

Figure 4b is an exploded perspective view of the
battery assembly of Figure 4a.

Figure 4c is a side view of the battery assembly of
Figure 4a.

Figure 5ais a side view of the wheelchair as shown
in Figure 1a, in a first service position.

Figure 5b is a side view of the wheelchair as shown
in Figure 1a, in a second service position.

Figure 5c is a side view of the wheelchair as shown
in Figure 1a, in a third service position.

Figure 5d is a side view of the wheelchair as shown
in Figure 1a, in a fourth service position.

Figure 5e is a side view of the wheelchair as shown
in Figure 1a, in a fifth service position.

Detailed Description of the Preferred Embodiments

[0018] Forthe purpose of the present specification, sit-
uations 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 left
side of the wheelchair corresponds to the right upper side
of Figure 1b. The situations or directions "up" or "top"
and "down" or "bottom", "rear" or "back" and "front", "be-
hind" and "in front", "distal" and "proximal", "lateral" and
"central" follow the same rule. A longitudinal direction
corresponds to a back-to-front direction and a lateral di-
rection corresponds to a left-to-right direction. The hori-
zontal corresponds to the plane tangential to the rear and
front wheels and positioned under said wheels when the
wheelchairis its normal position of use. A horizontal plane
corresponds to a plane parallel to the horizontal. The
vertical, or a vertical plane, corresponds to a plane per-
pendicular to the horizontal.

[0019] Figures 1a, 1b and 1c show a foldable wheel-
chair according to the present invention. This wheelchair
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may be a dismountable wheelchair, meaning that at least
a part of the wheelchair can be reversibly removed from
the wheelchair. In this way, it is possible to remove at
least one part, for example for the purpose of repairing
the part or in order to arrange the wheelchair in a more
space-saving manner, for example for storage and/or
transport of the wheelchair. Thus, any one selected from
the seat, the backrest, the armrest, the legrest and/or the
battery assemblies may be demountable and remount-
able. The wheelchair 10 of Figures 1a, 1b and 1c com-
prises a chair assembly 20 and a wheel assembly 40.
[0020] The chair assembly 20 comprises a backrest
assembly 21 and a seat assembly 22. The backrest as-
sembly 21 comprises a backrest cushion 21a connected
to a backrest frame 21b and the seat assembly 22 com-
prises a seat cushion 22a connected to a seat frame 22b.
The backrest frame 21b defines approximately a plane
P2 and the seat frame 22b defines approximately a plane
P1. In the normal position of use, the plane P2 is inclined
relative to the plane P1, the angle between the planes
P1 and P2 being preferably comprised between 85° and
100°, and more preferably close to 90°. As better ex-
plained in the following paragraphs, in particular in rela-
tion with Figure 5a, the backrest assembly 21 is advan-
tageously pivotally connected to the seat assembly 22
around a pivot axis AP2 so that the backrest assembly
21 can be moved between a normal position as shown
in Figure 1a and a service or transport position as shown
in Figure 5a, in which the plane P2 is parallel or approx-
imately parallel to the plane P1. A U-shape cross bar 21
¢ connected at its two ends to the backrest frame 21 b
is advantageously disposed at least partially above and
rearward the backrest frame 21b when the wheelchair is
in its normal position of use. Thus, said U-shape cross
bar 21c can be easily seized by a user with one of its
hands so as to push or pull the wheelchair 10. As shown
in detail in Figure 1d, the seat frame 22b comprises two
left and right longitudinal bars 221a and 221b, said bars
being linked by a pair of rear and front lateral crosspieces
221c and 221d. Each end of the front crosspiece 221d
can be removably connected to a left armrest assembly
23a, respectively a right armrest assembly 23b, and the
front end 222a, respectively 222b, of the left longitudinal
bar 221 a, respectively the right longitudinal bar 221 b,
can be removably connected to a left legrest assembly
25a, respectively aright legrest assembly 25b. A control
joystick 24 can also be removably connected to the right
armrest assembly 23b and/or the left armrest assembly
23a.

[0021] The wheel assembly 40 comprises a rear wheel
assembly 41 and a front wheel assembly 42. The rear
wheel assembly 41 comprises a left rear wheel 41a and
arightrear wheel 41b. A pair of left and right power drive
assemblies 41c and 41d, each assembly comprising a
motor and a gear box assembly, are provided in order to
propel the left and rightrear wheels 41a and 41b, respec-
tively. Of course, such power drive assemblies are not
necessary if the wheelchair is not power driven. Thus,
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the rear wheels 41a, 41b are rotatably coupled to the
gearbox assembly of the power drive assemblies 41c,
41d, respectively, so as to rotate around a rotation axis
AR1. The power drive assemblies 41¢,41d are supported
by a motor sub-frame 41e. As shown in detail in Figures
2a, 2b and 2c, the motor sub-frame 41e comprises a pair
of left and right longitudinal plates 411a and 411b linked
together by a lateral strut 411c which is fixedly connected
or integral with a vertical rear tube 433. A left anti-tip
wheel 41f, respectively a right anti-tip wheel 41g, can be
rotatably connected to a rear end of said left longitudinal
plate 411 a, respectively said right longitudinal plate 411
b, so as to rotate around a rotation axis AR3 and such
that the plane enclosing the rotation axes AR1 and AR3
are inclined relative to the horizontal in the normal posi-
tion of use of the wheelchair 10. The front wheelassembly
42 comprises a left front wheel 42a and a right front wheel
42b, which are rotatably connected to a fork structure
42c and 42d, respectively. In the embodiment shown,
the fork structures 42c, 42d are pivotally connected to a
front swing arm 42e. In this case, the front wheels 42a,
42b do not rotate in general around the same rotation
axis due to the fact that each front wheel 42a, 42b has
its own orientation with regard to the back-to-front direc-
tion. Thus, to simplify our explanation, we will consider
in the following paragraphs that the front wheels 42a, 42b
are defined by the same rotation axis AR2 which corre-
sponds to the axis enclosing both centers of said front
wheels 42a and 42b. This rotation axis AR2 corresponds
to the real rotation axes of said front wheels 42a and 42b
when the fork structures 42c, 42d are fixedly connected
to the front swing arm 42e. Same reasoning would apply
to the rotation axis AR1 if the orientation of the left and
right rear wheels 41a, 41b was different with regard to
the back-to-front direction. As shown in detail in Figures
2a, 2b and 2c, the front swing arm 42e is pivotally con-
nected to a vertical front tube 434. This configuration al-
lows the front wheels 42a, 42b to follow the curvature of
the ground and to act like a suspension.

[0022] The wheel assembly 40 comprises also a fold-
ing frame 43 linking together the rear wheel assembly 41
and the front wheel assembly 42. As shown in detail in
Figures 2a, 2b, 2c, said folding frame 43 comprises said
above mentioned vertical rear tube 433, said above men-
tioned vertical front tube 434 and a vertical central tube
435 aligned with and disposed between said rear and
front tubes 433, 434 along a longitudinal direction, said
tubes 433, 434 and 435 being spaced-apart along said
longitudinal direction in the unfolded position of the fold-
ing frame 43 as shown in Figures 1a and 2a. Said tubes
433, 434 and 435 will have preferably the same cross-
section profile, said profile being advantageously rectan-
gular. However, other cross-section profile may be cho-
sen, in particular a circular or elliptic profile. The central
tube 435 is connected to the rear tube 433 through a pair
of parallel left and right first rear arms 431a and 431b in
its upper part and through a pair of parallel left and right
second rear arms 431’a and 431°b in its lower part and
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to the front tube 434 through a pair of parallel left and
right first front arms 432a and 432b in its upper part and
through a pair of parallel left and right second front arms
432’a and 432’b in its lower part. Said left and right first
and second rear arms, respectively said left and right first
and second front arms, are pivotally connected at one of
their ends to the vertical rear tube 433, respectively to
the vertical front tube 434, and at their other end to the
vertical central tube 435. Thus configured, the folding
frame 43 is foldable between the unfolded position shown
in Figures 2a, 2b and a folded position shown in Figures
3a, 3b. In the folded position of the folding frame 43, the
central tube 435 is disposed rearwards and upwards with
regard to its position in the unfolded position of the folding
frame 43. Thus, the longitudinal distances between the
central tube 435 and the rear and front tubes 433 and
434, respectively, are much shorter in the folded position
of the folding frame 43 than in its unfolded position. This
permits to greatly reduce the longitudinal dimensions of
the folding frame 43.

[0023] The wheelchair 10 may also comprise locking
means so as to lock the folding frame 43 in its unfolded
position. Such locking means may be configured so as
to prevent the rearward and upward displacement of the
central tube 435 when the folding frame 43 moves from
its unfolded position to its folding position. In the embod-
iment shown in Figures 2a-2c, such locking means com-
prise two left and right firstrear cylindrical elements 433a,
433b protruding from the vertical rear tube 433, respec-
tively at its left side and at its right side, in its upper part,
two left and right second rear cylindrical elements 433’a,
433’b protruding from the vertical rear tube 433, respec-
tively at its left side and at its right side, in its lower part,
two left and right first front cylindrical elements 435a,
435b protruding from the vertical central tube 435, re-
spectively at its left side and at its right side, in its upper
part and two left and right second front cylindrical ele-
ments 435’a, 435’b protruding from the vertical central
tube 435, respectively at its left side and its right side, in
its lower part. Said first, respectively said second, left,
respectively right, cylindrical elements 433a and 435a,
respectively 433b and 435b, respectively 433’a and
435’a, respectively 433’b and 435’b, advantageously ex-
tend in the same horizontal plane in parallel lateral direc-
tions and are spaced apart in a longitudinal direction
when the folding frame 43 is in its unfolded position. Each
cylindricalelement433a,433b,433'a,433'b, 435a,435b,
435’a,435’b comprises a circumferential groove g adapt-
ed to receive a locking plate 471 as shown in Figure 4a
provided with two upper at least partially hemi-circular
openings 471c, 471d and two lower at least partially he-
mi-circular recesses 471°c, 471°d, the hemi-circular por-
tion of said openings 471c, 471d and recesses 471°c,
471°d having approximately the same radius as said cir-
cumferential grooves g and the distance d2 between said
openings 471c, 471d and said recesses 471°c, 471'd be-
ing equal to the distance d1 between said first left cylin-
drical elements 433a and 435a, respectively said first
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right cylindrical elements 433b and 435b, respectively
said second left cylindrical elements 433’a and 435a,
respectively said second right cylindrical elements 433'b
and 435’b, when the folding frame 43 is in its unfolded
position. When the wheelchair 10 is power driven, said
locking plate 471 will be advantageously an integral part
of aremovable battery support frame 47 accommodating
a battery 46.

[0024] Inthe embodiment shown in Figures 4a, 4b and
4c, such a battery support frame 47 comprises a left part
47aremovably connected to aright part47b. When linked
together, the left part 47a and the right part 47b define
aninternal space corresponding approximately to the ex-
ternal dimensions of the battery 46. Thus, when the bat-
tery 46 has an approximately parallelepiped form, the left
and right parts 47a and 47b will define a parallelepiped
cage inside which the battery can be lodged. In the spe-
cific embodiment shown, the left part 47a is a U-shape
element dimensioned so that the left side 46a, the rear
side 46¢ and the front side 46d of the battery 46 fit therein
and the right part 47b comprises an approximately rec-
tangular plate 471 having approximately the same di-
mension as the right side 46b of the battery 46 and four
tongues 472, 473, 474 and 474 extending perpendicu-
larly from each side of said rectangular plate 471 so that
the rear side 46¢, the front side 46d, the upper side 46e
and the lower side 46f of the battery 46 fit therein. As
shown in Figure 4c, a small spacing may advantageously
exist between the plate 471 and the right side 46b of the
battery 46 when the battery 46 is lodged inside the battery
support frame 47 so that the end of the cylindrical ele-
ments, 433a, 435a, 433’a, 435’a when the battery sup-
port frame 47 is removably connected to the left side of
the folding frame 43, or 433b, 435b, 433’b, 435’b when
the battery support frame 47 is removably connected to
the right side of the folding frame 47, can be lodged inside
said spacing when the plate 471 is positioned inside the
grooves g of said cylindrical elements, the openings
471c, 471d and the recesses 471°c, 471°d of said plate
471 being substantially aligned with said cylindrical ele-
ments. Of course, it is clear that other configuration and
geometry could be chosen for the battery 46 and the bat-
tery support frame 47. It is also clear that the battery
support frame 47 could be removably connected to the
folding frame 43 through only the openings 471c¢ and
471d or the recesses 471°c and 471°d, or through addi-
tional openings and/or recesses. Furthermore, the bat-
tery support frame 47 shown in Figures 4a, 4b and 4c
may also be used inside a non-folding wheelchair. In this
case, the frame of such a non-folding wheelchair will com-
prise similar cylindrical elements so as to permit the con-
nection of the battery support frame 47 to the wheelchair
frame.

[0025] Thelockingmeans usedso astolockthefolding
frame 43 in its unfolding position may also differ from
those shown in Figures 2a-2c and 4a-4c. In particular, in
further embodiments of the present invention (not
shown), the cylindrical elements may protrude respec-
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tively from the vertical front tube 434 and the vertical cen-
tral tube 435, or from the vertical rear tube 433 and the
vertical front tube 434.

[0026] The wheelchair 10 may also comprise a curb
rider 45 pivotally connected at its upper end to the folding
frame 43 so as to be moveable between an extended
position, as shown in Figure 1a, in which it is positioned
forward the front wheels 42a and 42b, and a collapsed
position, as shown in Figure 5d, in which it is positioned
between the front wheels 42a and 42b. In the embodi-
ment shown in Figures 1c and 2c, the connecting points
around which pivots said curb rider 45 may for instance
be formed inside the longitudinal flanges 434a and 434b
of a fork element integral with or fixedly connected to the
vertical front tube 434. Such a curb rider 45 is an acces-
sory helping the wheelchair’s user to climb curbs higher
than 5-6 cm.

[0027] In the preferred embodiment shown in Figures
1c and 2c, the chair assembly 20 is pivotally connected
to the wheel assembly 40 around a pivot axis AP1. Such
apivotaxis AP1is defined by alateral branch of T-bracket
438 integral with or fixedly connected to the vertical rear
tube 433 at its bottom end, the left, respectively the right,
end of said lateral branch having a protruding element
438a, respectively 438b, forming an axle adapted to be
pivotally received inside a corresponding hole formed in-
side a vertical flange 225’a, respectively 225’b, integral
with or fixedly connected to the rear lateral crosspiece
221c of the seat frame 22b. Thus configured, the chair
assembly 20 is moveable between a lower position, as
shown in Figure 5a, in which the plane P1 is horizontal
or approximately horizontal, to an upper position, as
shown in Figure 5b, in which the plane P1 is approxi-
mately vertical or slightly tilted relative to the vertical, the
angle o between the plane P1 and an horizontal plane
H’lying preferably between +75° and +105°. In said upper
position,and when the plane P2 s parallel or substantially
parallel to the plane P1, the U-shape cross bar 21c of
the backrest assembly 21 is positioned at least partially
above and rearward the backrest frame 21b, as shown
in Figure 5b, such that said U-shape cross bar 21¢ can
be easily seized by a user with one of his hands, as shown
in Figure 5e. Thus, the user can easily move the wheel-
chair 10 by simply pulling on the U-shape cross bar 21c,
said wheelchair 10 rolling on its anti-tip wheels 41g, as
shown in Figure 5e, or on its rear wheels 41b, when the
wheelchair 10 does not have anti-tip wheels.

[0028] The chair assembly 20 may advantageously be
locked in its lower position when a quick release pin is
positioned both into at least one first connecting hole pro-
vided in the chair assembly 20 and into at least one cor-
responding first connecting hole provided in the wheel
assembly 40. In the preferred embodiment shown in Fig-
ures 1d, 2b and 2c, said at least one first connecting hole
corresponds to a hole 223a and/or 223b formed inside a
longitudinal flange 225a, respectively 225b, integral with
or fixedly connected to the front lateral crosspiece 221d
of the seatframe 22b and said at least one corresponding
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first connecting hole corresponds to a hole 437a and/or
437b formed inside a longitudinal flange 436a, respec-
tively 436b, extending at the left, respectively the right,
end of an upper rod 436i of a T-shape bracket 436 con-
nectedto the folding frame 43. In the embodiment shown,
said T-shape bracket 436 is slidably received inside the
central tube 435 of the folding frame 43. However, in a
further embodiment of the presentinvention (not shown),
said T-shape bracket may also be integral with or fixedly
connected to the front tube 434 of the folding frame 43.
The upper rod 436i of the T-shape bracket 436 shown in
Figures 2a-2c extends in a lateral direction, perpendicu-
larly to a lower rod 436j, 436k of said T-shape bracket
436, said lower rod being telescopically received in the
central tube 435 of the folding frame 43 and being con-
nected at its lower end to left and right first rear and front
arms 431a, 432a, 431b, 432b by left and right, rear and
front struts 438a, 439a, 438b, 439b respectively, said left
and right, rear and front struts being pivotally connected
at one of their ends to said lower rod 436j, 436k. Thus,
when the folding frame 43 moves from its unfolded po-
sition to its folded position, the lower section 436j, 436k
moves upwards and rearwards with regard to its position
in the unfolded position of the folding frame 43.

[0029] As shown in Figure 5c, the position of the con-
necting holes 436a, 436b determines the angle o be-
tween the plane P1 and an horizontal plane H’ or the
horizontal H in the normal position of use of the wheel-
chair 10, the folding frame 43 being in its unfolded posi-
tion and the chair assembly 20 being in its lower position.
Thus, by adjusting the position in height of said connect-
ing holes 436a, 436b relative to the horizontal H, it is
possible to adjust the tilting position of the seat frame
22b in the normal position of use of the wheelchair 10.
One possibility for adjusting the position in height of said
connecting holes 436a, 436b consists in modifying the
length of the lower rod 436j, 436k of the T-shape bracket
436. Thus, in the preferred embodiment shown in Figures
2a-2c, said lower rod comprises an inner section 436j
and an outer section 436k, said inner section 436 being
telescopically received in said outer section 436k and
being provided with a plurality of threaded holes so that
the position of said inner section 436; with regard to said
outer section 436k is adjustable by modifying the screw-
ing positions of fixing screws adapted to be received in-
side said threaded holes and corresponding through-
holes of said outer section 436k. Thus, in the lower po-
sition of the chair assembly 20, the angle o between the
plane P1 and the horizontal H will preferably lye between
-15° and +15°.

[0030] The chairassembly 20 may also advantageous-
ly be locked in its upper position when a quick release
pin is positioned both into at least one second connecting
hole provided in the chair assembly 20 and into at least
one corresponding second connecting hole provided in
the wheel assembly 40. In the preferred embodiment
shown in Figures 1d, 2b and 2c, said at least one second
connecting hole corresponds to ahole 223’aand/or223'b
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formed inside a vertical flange 225’a, respectively 225’b,
integral with or fixedly connected to the rear lateral cross-
piece 221c of the seat frame 22b and said at least one
corresponding second connecting hole corresponds to a
hole 437’a and/or 437’b formed inside a longitudinal
flange 436’a, respectively 436’b, extending at the left,
respectively the right, end of the lateral branch of the T-
bracket 438.

[0031] Whenthe quickrelease pins are withdrawn from
both said at least one first connecting hole 223a and/or
223b and said at least one second connecting hole 223’a
and/or 223'b, the chair assembly 20 may be easily sep-
arated from the wheel assembly 40 so as to be repaired
or replaced, or for facilitating the storage and/or transport
of the wheelchair.

[0032] Figures 1a and 5a to 5e show the successive
steps permitting to transfer the wheelchair 10 from its
normal position of use to its final service or transport po-
sition.

[0033] In the normal position of use of the wheelchair,
as shown in Figure 1a, the chair assembly 20 is in its
lower position, the plane P1 being horizontal or slightly
tilted relative to the horizontal and the plane P2 being
inclined relative to the plane P1, the angle between the
planes P1 and P2 lying preferably between 85° and 100°.
The folding frame 43 is locked in its unfolded position
through the battery assemblies 44a and 44b which are
connected respectively at the left and right side of the
folding frame 43. The curb rider 45 is in its extended
position. The rear wheels 41a, 41b and the front wheels
42a, 42b are in contact with the ground, the plane tan-
gential to the rear and front wheels 41a, 41b, 42a, 42b
and positioned under said wheels defining the horizontal
H.

[0034] In a first service position of the wheelchair, as
shown in Figure 5a, the backrest assembly 21 has been
pivotally moved relative to the seat assembly 22 so that
the plane P2 is parallel or approximately parallel to the
plane P1.

[0035] In a second service position of the wheelchair,
as shown in Figure 5b, the chair assembly 20 has been
unlocked from its lower position and positioned into its
upper position, in which the plane P1 is inclined relative
to the horizontal H, the angle a between the plane P1
and the horizontal H lying preferably between +75° and
+105°.

[0036] In a third service position of the wheelchair, as
shown in Figure 5c¢, the battery assemblies 44a and 44b
has been disconnected from the folding frame 43. Thus,
the folding frame 43 has been unlocked from its unfolded
position.

[0037] In a fourth service position of the wheelchair,
as shown in figure 5d, the folding frame 43 has been
positioned into its folded position and the curb rider 45
has been positioned in its collapsed position. Thus, the
rotation axis AR2 has moved rearward relative to the
chair assembly 20 while the rotation axis AR1 did not
move relative to the chair assembly 20. In the preferred
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embodiment shown, the folding frame 43 is also config-
ured such that, during the transfer of the folding frame
43 from its unfolded position to its folded position, the
rear and front wheels 41a, 41b, 42a, 42b always stay in
contact with the ground or the horizontal H. Thus, any
risk that the wheelchair tips over during this transfer is
prevented. Such a feature results from the horizontal dis-
placement of the rotation axis AR2 during the transfer of
the folding frame 43.

[0038] In a fifth service position of the wheelchair, the
cross bar 21c of the backrest assembly 21 has been
grabbed by the user with one of his hands such that the
plane P1 is relatively more tilted with regard to the ground
G than in the fourth service position. In this position, the
rear and front wheels 41a, 41b and 42a, 42b do not touch
the ground, the wheelchair 10 rolling only on the anti-tip
wheels 41f, 41g.

Claims
1. A foldable wheelchair (10) comprising:

- a chair assembly (20) comprising a seat as-
sembly (22), in which a seat frame (22b) defines
a plane P1, and a backrest assembly (21), in
which abackrestframe (21b) defines aplane P2,
-awheel assembly (40) comprising a rear wheel
assembly (41) including at least two rear wheels
(41a, 41b) in rotation around or defining a first
rotation axis AR1, a front wheel assembly (42)
including at least two front wheels (42a, 42b) in
rotation around or defining a second rotation ax-
is AR2, and a folding frame (43) connected to
the rear and front wheel assemblies (41, 42),
wherein said folding frame (43) is foldable along
alongitudinal direction between an unfolded po-
sition and a folded position, said first rotation
axis AR1 and said second rotation axis AR2 be-
ing closer in said folded position than in said
unfolded position, characterized in that, when
the folding frame (43) moves from its unfolded
position to its folded position, the second rotation
axis AR2 moves rearward relative to the chair
assembly (20) and the first rotation axis AR1
does not move relative to the chair assembly
(20), and in that the folding frame (43) compris-
es at least two parallel first rear arms, respec-
tively left and right first rear arms (431a, 431b;
431’a, 431’b), and at least two parallel first front
arms, respectively left and right first front arms
(432a, 432b; 432'a, 432’b), said first rear arms,
respectively said first front arms, being pivotally
connected at one of their ends to a vertical rear
tube (433) connected to the rear wheel assem-
bly (41), respectively to a vertical front tube (434)
connected to the front wheel assembly (42), and
at their other end to a vertical central tube (435).
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2,

The wheelchair (10) of claim 1, wherein the folding
frame (43) is configured such that the second rota-
tion axis AR2 moves along an horizontal direction
when the folding frame (43) moves from its unfolded
position to its folded position.

The wheelchair (10) of any one of preceding claims,
comprising locking means so as to lock the folding
frame in its unfolded position.

The wheelchair (10) of claim 3, wherein said locking
means comprise at least two cylindrical elements
(433a,435a;433b,435b; 433'a,435'a; 433'b, 435'b)
protruding respectively from the vertical rear tube
(433) and the vertical central tube (435), or from the
vertical front tube (434) and the vertical central tube
(435), or from the vertical rear tube (433) and the
vertical fronttube (434), said cylindrical elements ex-
tending in the same horizontal plane in parallel lateral
directions and being spaced apart in a longitudinal
direction when the folding frame (43) is inits unfolded
position, each cylindrical element comprising a cir-
cumferential groove (g) adapted to receive alocking
plate (471) provided with two at least partially hemi-
circular openings (471c, 471d) and/or recesses
(471°c, 471°d), the hemi-circular portion of said open-
ings or recesses having approximately the same ra-
dius as the circumferential groove (g) of said cylin-
drical elements and the distance (d2) between said
two openings or recesses being equal to the distance
(d1) between said two cylindrical elements when the
folding frame (43) is in its unfolded position.

The wheelchair (10) of claim 4, wherein said locking
plate (471) is an integral part of a removable battery
support frame (47) accommodating a battery (46).

The wheelchair (10) of any one of claims 1 to 5,
wherein the chair assembly (20) is pivotally connect-
ed to the wheel assembly (40) around a first pivot
axis AP1 such that the chair assembly (20) is move-
able between alower position, in which the plane P1
is approximately horizontal or slightly tilted relative
to the horizontal, the angle o,y between the plane P1
and the horizontal lying preferably between -15° and
+15°, and an upper position, in which the plane P1
is approximately vertical or slightly tilted relative to
the vertical, the angle o between the plane P1 and
the horizontal lying preferably between +75° and
+105°.

The wheelchair (10) of claim 6, wherein the chair
assembly (20) is provided with at least one first con-
necting hole (223a, 223b) and the wheel assembly
(40) is provided with at least one corresponding first
connecting hole (437a, 437b) such that the chair as-
sembly (20) is locked in its lower position when a
quick release pin is positioned both into said first
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connecting hole (223a, 223b) and said correspond-
ing first connecting hole (437a, 437b).

The wheelchair (10) of any one of claims 6 and 7,
wherein the chair assembly (20) is provided with at
least one second connecting hole (223'a, 223’b) and
the wheel assembly (40) is provided with at least one
corresponding second connecting hole (4373,
437’b) such that the chair assembly (20) is locked in
its upper position when a quick release pin is posi-
tioned both into said second connecting hole (2233,
223’b) and said corresponding second connecting
hole (437’a, 437’b).

The wheelchair (10) of any one of claims 6 to 8,
wherein the chair assembly (20) is provided with two
first connecting holes (223a, 223b) and the wheel
assembly (40) is provided with two corresponding
first connecting holes (437a, 437b) such that the
chair assembly (20) is locked in its lower position
when quick release pins are positioned both into said
two first connecting holes (223a, 223b) and said two
corresponding first connecting holes (437a, 437b),
wherein said two corresponding first connecting
holes (437a, 437b) of the wheel assembly (40) are
disposed at each end of an upper rod (436i) of a T-
shape bracket (436), said upper rod (436i) extending
in a lateral direction, perpendicularly to a lower rod
(436j, 436k) of said T-shape bracket (436), said low-
er rod (436j, 436k) being telescopically received in
the central tube (435) of the folding frame (43) and
being connected atits lower end to left and right, first
rear and first front arms (431a, 432a, 431b, 432b)
by left and right, rear and front struts (438a, 439a,
438b, 439b) respectively, said left and right, rear and
front struts (438a, 439a, 438b, 439b) being pivotally
connected atone of their ends to said lower rod (436,
436k) and at their other end to left and right, first rear
and firstfrontarms (431a, 432a, 431b, 432b) respec-
tively.

The wheelchair (10) of claim 9, wherein the lower
rod (436j, 436k) of the T-shape bracket (436) is ad-
justable in length so as to adjust the position in height
of the two first connecting holes (437a, 437b) of the
wheel assembly (40) and so as to adjust the angle
o between the plane P1 and the horizontal in the
lower position of the chair assembly (20).

The wheelchair (10) of claim 10, wherein the lower
rod (436j, 436k) of the T-shape bracket (436) com-
prises an inner section (436j) and an outer section
(436k), said inner section (436j) being telescopically
received in said outer section (436k) and being pro-
vided with a plurality of threaded holes so that the
position of said inner section (436j) with regard to
said outer section (436k) is adjustable by modifying
the screwing positions of fixing screws adapted to
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12.

13.

14.

15.

be received inside said threaded holes and corre-
sponding through-holes of said outer section (436k).

The wheelchair (10) of any one of claims 1 to 11,
wherein the front wheel assembly (42) comprises a
pair of frontwheels (42a, 42b), each frontwheel (423,
42b) being rotatably coupled to a fork structure (42c,
42d) pivotally connected to a front swing arm (42e),
said front swing arm (42e) being pivotally connected
to the folding frame (43).

The wheelchair (10) of any one of claims 1 to 12,
wherein a curb rider (45) is pivotally connected to
the folding frame (43) so as to be moveable between
an extended position, in which said curb rider (45)
is positioned forward the front wheels (42a, 42b),
and a collapsed position, in which said curb rider (45)
is positioned between the front wheels (42a, 42b).

The wheelchair (10) of any one of claims 1 to 13,
wherein the backrest assembly (21) is pivotally con-
nected to the seat assembly (22) around a second
pivot axis AP2 between a normal position, in which
the plane P2 is inclined relative to the plane P1, and
a service or transport position, in which the plane P2
is parallel or approximately parallel to the plane P1.

The wheelchair (10) of claim 14, wherein the back-
rest assembly (21) comprises a U-shape cross bar
(21c) disposed at least partially above and rearward
the backrest frame (21b) when the plane P2 is ver-
tical or slightly tilted relative to the vertical, for exam-
ple when the angle between the plane P2 and the
vertical lying between -15° and +15°, such that said
U-shape cross bar (21c) can be easily seized by a
user with one of his hands.
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Figure 1b
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Figure 4c¢

Figure 4a
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Figure 5b

Figure 5a
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