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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application No. 60/539,033, filed on Jan-
uary 23, 2004, International Patent Application No.
US2005/002088, filed January 24, 2005, and U.S. Pro-
visional Patent Application No. 60/621,489, filed on Oc-
tober 22, 2004.

BACKGROUND OF INVENTION

[0002] This invention relates to a foldable wheelchair
according to the pre-amble of claim 1.
[0003] A conventional wheelchair typically has a pair
of side frames that includes front and rear side frame
members and upper and lower side frame members ar-
ranged to form a generally rectangular frame structure,
which is typically oriented in a substantially vertical ori-
entation.
[0004] The left and right side frames may be connected
together by two or more cross braces to allow the wheel-
chair to fold such that the left and right side frames move
together to create a narrow folded structure. Each cross
brace typically has a lower pivot that pivots about or near
a lower side frame member of a corresponding one of
the left and right side frames. The cross braces cross
one another at a cross brace pivot point and pivot with
respect to one another about a central longitudinal pivot
axis.
[0005] In order to control the folding kinematics of the
wheelchair, two cross brace linkages are typically em-
ployed. The cross brace linkages have upper ends that
pivot about longitudinal axes at or near the upper side
frame members. Lower ends pivot about longitudinal piv-
ot axes on the cross braces. The cross braces linkages
restrict folding motion to a single degree of freedom, mak-
ing it easy to fold the wheelchair in a single motion. The
resulting folding kinematics is such that the left and right
wheelchair side frames remain parallel when the wheel-
chair is unfolded and are generally parallel when the
wheelchair is folded.
[0006] Left and right seat frame members are typically
supported by upper ends of the cross braces so that the
seat frame members reside next to and substantially par-
allel to the upper side frame members when the wheel-
chair is unfolded. Typically, an upholstery seat sling is
secured between the left and right seat frame members
to form a seat surface for supporting a wheelchair occu-
pant. In addition, left and right backrest frame members
are typically secured to the side frames and flexible back-
rest upholstery is secured between these backrest frame
members. This upholstery forms a backrest surface for
supporting the occupant’s back.
[0007] Generally, the side frames are supported by
drive wheels, usually located at the rear of the wheelchair,
and by casters, usually located at the front of the wheel-

chair. To achieve this, the lower frame members typically
extend longitudinally from the drive wheels to the casters.
Optionally, connecting members may connect the lower
frame members to the drive wheels or casters.
[0008] Mounting assemblies are commonly employed
for mounting the drive wheels and the casters on the side
frames. Such assemblies typically incorporate a number
of adjustment that allow the wheelchair occupant to cus-
tomize the wheelchair to his or her anthropometry or driv-
ing condition. Some mounting assemblies are adjustable
to allow the height of the drive wheels and the casters to
be varied. Mounting assemblies provide the ability to ad-
just the camber of the drive wheels (i.e., the angle of the
drive wheels with respect to a vertical plane). For exam-
ple, a wheelchair with a large camber angle has more
responsive turning while a wheelchair with a little or no
camber angle has a smaller overall width and thus greater
maneuverability in tight confines. Mounting assemblies
also provide the ability to adjust the fore and aft positions
of the drive wheels with respect to the wheelchair frame.
Such adjustment is known as a center-of-gravity adjust-
ment. For example, moving the drive wheels rearward
produces a more stable wheelchair that is less likely to
tip backwards while moving the drive wheels forward
makes the wheelchair easier to balance on the drive
wheels. This helps with maneuverability over obstacles,
such as curbs, where the wheelchair occupant must lift
the casters off the ground in order to traverse the obsta-
cle. Further, mounting assemblies permit the drive
wheels to be adjusted laterally with respect to the side
frames. Such adjustment allows the wheels to be prop-
erly spaced as close as possible to the side frame, while
still providing clearance to accommodate optional acces-
sories, such as side guards or armrests. Having the
wheels spaced closer to the side frame creates a nar-
rower overall width, allowing the occupant to enter narrow
confines.
[0009] There are several problems associated with
conventional wheelchairs. For example, conventional
foldable wheelchairs often have flimsy frames. To help
stiffen the frame, thicker walled tubing is often used. Tight
tolerance of the folding pivot joints may also be required.
However, these requirements add to the weight and the
cost of the wheelchair and may make the wheelchair
more difficult to fold.
[0010] As another example, foldable wheelchairs often
have side frames that do not remain parallel throughout
the folding motion of the wheelchair. When the wheel-
chair is nearing the completely unfolded condition, the
upper side frame members are further apart than the low-
er side frame members. This non-parallel arrangement
has the effect of causing upper ends of the backrest mem-
bers to separate wider than the overall width of the un-
folded wheelchair. This, in turn, causes the backrest up-
holstery to overstretch beyond the width of the wheel-
chair. Providing additional slack in the backrest uphol-
stery to accommodate this condition is undesirable be-
cause the backrest upholstery should be taut when the
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wheelchair is unfolded. This overstretching of the back-
rest upholstery makes it difficult to fold and unfold the
wheelchair, and tends to overstress components of the
wheelchair that support the folding pivot axes. As a result,
certain components are reinforced and made heavier to
deal with this stress, which further adds to the weight and
the cost of the wheelchair.
[0011] As yet another example, foldable wheelchairs
typically have upper and lower side frame members that
which contribute to the overall height of the side frames.
The height of such wheelchairs is typically so tall that it
is difficult to transfer the folded wheelchair over the user’s
lap when loading and unloading the wheelchair into and
out of a car when the user is sitting in the driver’s seat.
[0012] Still another example of problems associated
with wheelchairs is with regard to the cambered drive
wheels, which encounter a change in camber axes when
the height of the drive wheels or casters is varied. This
causes the drive wheels to toe in or toe out. That is to
say, the drive wheels become misaligned with respect to
the plane of a supporting surface. This misalignment is
undesirable because it increases rolling friction. If the
drive wheels are raised or the casters are lowered, the
drive wheels will toe out. Conversely, if the drive wheels
are lowered or the casters are raised, the drive wheels
will toe in. This occurs because the axis of the camber
is no longer aligned horizontally. To correct this, the
mounting assemblies that attach the drive wheels to the
side frames must allow the axles of the drive wheels to
rotate in order to re-align the camber angle with respect
to horizontal.
[0013] While some foldable wheelchairs provide
height, lateral, camber toe in and toe out and center-of-
gravity adjustability of the drive wheels to address the
forgoing problems, there is strong demand for a design
that offers user-friendly adjustment and is lightweight.
There are major challenges in designing foldable wheel-
chairs with a structure that is sufficiently rigid. Other fac-
tors to consider include the type and amount of material
used, the number and intricacy of the component parts,
and the overall weight of the wheelchair. It would be ad-
vantageous to have a wheelchair that required less ma-
terial or had less intricate members, and is lightweight.
It would be advantageous to have a wheelchair that has
a shorter overall package size when folded.
[0014] US 4,934,722 discloses a folding wheelchair in-
cluding a pair of side frames. Each side frame includes
a bottom generally horizontal strut. Projecting upwardly
from the front end of the bottom strut is a front vertical
tubular strut. Adjacent the rear end of the horizontal tu-
bular strut there is secured a rear vertical tubular strut,
terminating in an upper vertical extension. Extending be-
tween the front vertical tubular strut and the upper vertical
extension is an upper horizontal seat strut. Below the
seat strut, there is affixed a horizontal guide rod that also
extends between the front vertical strut and the upper
vertical extension. Stretching between the upper horizon-
tal seat struts is a seat of any conventional pliable and

foldable material. Rear wheels have their axles each
mounted on an axle plate. The axle plates are slidable
on the bottom horizontal tubular strut and horizontal
guide rod. Interconnecting the side frames are foldable
brace means. The foldable brace means includes a pair
of pivot link arms projecting from pivot mounts secured
on the inside surface of each of the axle plates. Each
arm terminates adjacent each other in pivot ends secured
to a tie bar. Also secured to the tie bar by pivot pins are
tie rods. The tie rods each extend to a respective side
frame and are pivotably secured to the respective frames
to the extension depending from the horizontal guide rod.
[0015] US 4,682,783 discloses a foldable wheelchair
consisting of two lateral frames. Each frame consists of
a frame corner part and of a frame leg, each frame leg
including a segment extending approximately parallel to
the direction of travel, which in turn is secured with one
end thereof to the corner frame part and with the other
end thereof changes over into a downwardly bent sec-
tion. The drive wheels are adjustably anchored with their
wheel axles in the corner frame parts. Between the upper
segments of the frame legs there is attached a fabric as
a seating surface. The folding mechanism of the wheel-
chair consists of pivoting means, such as two frame
joints. An upper frame joint consists of two rods or bars,
foldable towards one another around a frame joint rota-
tion axle, whose pivoting axles are implemented by pins
which are anchored in the frame corner parts.
[0016] US 4,989,890 discloses a wheelchair including
a pair of length-adjustable side frames which are dis-
posed longitudinally in a parallel relationship to each oth-
er. A width-adjustable cross-brace folding assembly in-
terconnects the side frames. Each side frame assembly
includes a forward frame portion which is telescopically
received in a rearward frame portion to define a length
adjusting means. The forward frame portion includes up-
per and lower horizontally extending tubes, which are
telescopically received with rear side frame portions hor-
izontally extending tubes, respectively. The horizontally
extending rear frame tubes are interconnected by a first
generally vertical tube portion and an aft generally verti-
cal tube portion. The adjustable cross brace folding as-
sembly includes a first multi-piece cross brace member
and a second multi-piece cross brace member which are
interconnected by a pivot assembly. The first cross brace
member is connected at a lower end to a first pivot means
which is pivotally received on the lower side frame por-
tion. The position of the first pivot means on the side
frame is fixed at the rear by abutting the rear lower side
frame horizontal member and at the front by a collar which
is clamped to the forward side frame portion lower tubular
member. The first cross brace member further includes
a first upper portion which is interconnected with a first
seat supporting member. A first link is pivotally connected
at one end with the first cross brace member and is piv-
otally mounted on the forward upper horizontal frame por-
tion. A rear wheel mounting assembly includes a slotted
plate which is selectively mounted in matching apertures
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of the rear frame vertical tubes. The plate further includes
an elongated slot through which a wheel axle assembly
is mounted.

SUMMARY OF THE INVENTION

[0017] The present invention relates to a wheelchair
as defined in claim 1.
[0018] Various objects and advantages of this inven-
tion will become apparent to those skilled in the art from
the following detailed description of the preferred embod-
iment, when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0019] Fig. 1 is a side perspective view of a wheelchair
according to a preferred embodiment of the invention with
a drive wheel partially shown in hidden line and a corre-
sponding armrest removed.
[0020] Fig. 2 is an enlarged partial rear perspective
view of the wheelchair of Fig. 1 with the drive wheels and
armrests removed.
[0021] Fig. 3 is an enlarged partial front perspective
view of the wheelchair of Fig. 1 with the drive wheels and
armrests removed.
[0022] Fig. 4 is a partial bottom perspective view of the
wheelchair of Fig. 1 with the drive wheels removed and
at least one armrest removed.
[0023] Fig. 5 is an enlarged side schematic view in
elevation of a portion of the left side frame of the wheel-
chair of Fig. 1.
[0024] Fig. 6 is a rear schematic view in elevation of
the portion of the left side frame of Fig. 5 with an upper
side frame member shown in hidden line.
[0025] Fig. 7 is a bottom schematic view of the portion
of the left side frame of Fig. 6.
[0026] Fig. 8 is a side schematic view in elevation of a
portion of a left side frame of a wheelchair according to
an alternative embodiment of the invention with an upper
side frame member shown in hidden line.
[0027] Fig. 9 is a perspective view of a wheelchair ac-
cording to a first embodiment of the present invention
shown in an unfolded condition, shown with backrest up-
holstery, seat upholstery and a left wheel removed for
clarity.
[0028] Fig. 10 is an enlarged perspective view of the
wheelchair of Fig. 9, shown in a folded condition.
[0029] Fig. 11 is a side view of the wheelchair of Fig.
9, in elevation, shown with both of the rear wheels re-
moved.
[0030] Fig. 12 is a rear view of the wheelchair of Fig.
9, in elevation,
[0031] Fig. 13 is an enlarged rear view of the wheel-
chair of Fig. 9, shown in the folded condition.
[0032] Fig. 14 is an enlarged rear view of the wheel
mount assembly and axle plate of the wheelchair of Fig. 9.
[0033] Fig. 15 is a side view of the wheel mount as-
sembly and axle plate of Fig. 14, showing a wheel mount

extension in upright and inverted positions, and an axle
sleeve mount in forward facing and rearward facing po-
sitions.
[0034] Fig. 16 is a reduced scale exploded perspective
view of the wheel mount assembly and side frame mem-
ber of Fig. 15.
[0035] Fig. 17 is a perspective view of a wheelchair
according to another embodiment of the present inven-
tion shown in the unfolded condition, shown with the left
wheel removed for clarity.
[0036] Fig. 18 is a side view of the wheelchair of Fig. 17.
[0037] Fig. 19 is a reduced scale perspective view of
a wheelchair according to yet another embodiment of the
present invention shown in the unfolded condition, with
backrest upholstery, seat upholstery and left wheel re-
moved and shown with an enlarged portion including an
upper frame member and a cradle for supporting a seat
frame member.
[0038] Fig. 20 is a perspective view of seat frame mem-
bers secured to cross braces using dovetail slots and
dovetail nuts.
[0039] Fig. 21 is an enlarged front elevational view of
a seat frame member the cross braces shown in Fig. 20,
with the seat frame member shown in cross-section to
clearly show the dovetail slots and the dovetail nuts.
[0040] Fig. 22 is an enlarged partial perspective view
of a wheelchair according to the present invention having
cross brace links commonly practiced in the art.
[0041] Fig. 23 is a perspective view of a wheel mount-
ing assembly according to an alternative embodiment of
the invention.
[0042] Fig. 24 is a partially exploded perspective view
of the wheel mounting assembly shown in Fig, 23.
[0043] Fig. 25 is a perspective view of a swing away
footrest latch according to a preferred embodiment of the
invention.
[0044] Fig. 26 is an exploded perspective view of the
swing away footrest latch shown in Fig. 25.
[0045] Fig. 27 is a perspective view of a wheel mount-
ing assembly according to another embodiment of the
invention taken from the outside of the wheelchair.
[0046] Fig. 28 is a perspective view of the wheel mount-
ing assembly shown in Fig. 27 taken from the inside of
the wheelchair.

DETAILED DESCRIPTION OF THE INVENTION

[0047] For the purpose of simplicity, the description
that follows refers to wheelchairs that are left or right, or
laterally, symmetric. As such, the description in most cas-
es refers to features on one side of the wheelchair, with
the understanding that a substantially identical feature
may reside on the opposite side of the wheelchair. Fur-
ther, similar components of the various embodiment de-
scribed herein may use the same name and reference
number.
[0048] Referring now to the drawings, there is shown
in Fig. 1 a wheelchair 10 in accordance with the present
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invention. As best seen in Figs. 1-4, the wheelchair 10
includes a pair of spaced apart axle plates, namely, a left
axle plate 12a and a right axle plate 12b. As will be dis-
cussed below, the axle plates 12a and 12b are each se-
cured to a respective upper side frame member 14a and
14b.
[0049] The wheelchair 10 is generally longitudinally
symmetrical, with the right side substantially being the
mirror image of the left. Except when otherwise dis-
cussed, when a part or component is described on one
side, it is to be understood that the wheelchair 10 has
similar structure on the opposite side. For example, the
wheelchair 10 further includes a pair of seat frame mem-
bers, such as a left seat frame member 16a and a right
seat frame member 16b, and a pair of backrest frame
members, such as a left backrest frame member 32a and
a right backrest frame member 32b.
[0050] The seat frame members 16a and 16b are
adapted to be supported by upper side frame members
14a and 14b, respectively. Preferably, the upper side
frame members 14a and 14b are provided with couplings,
such as the saddles 17a and 17b, shown in Fig. 4, for
supporting the seat frame members 16a and 16b relative
to the upper side frame members 14a and 14b. A seat
sling 30 extends substantially horizontally between the
seat frame members 16a and 16b. The seat sling 30
forms a seat for supporting a wheelchair occupant. Al-
though a sling 30 is shown, it should be understood that
the invention may be practiced with other seat compo-
nents, such as removable or folding panels (not shown).
[0051] The backrest frame members 32a and 32b may
be secured to the upper side frame members 14a and
14b by brackets 33a and 33b, respectively. A seat back
36 extends substantially vertically between the backrest
frame members 32a and 32b and is secured to the back-
rest frame members 32a and 32b by a plurality of straps
35a and 35b. However, the backrest frame members 32a
and 32b and the seat back 36 may be secured in any
suitable manner. Optionally, the seat back 36 can be ad-
justable in elevation by raising and lowering the seat back
36 relative to the backrest frame members 32a and 32b.
Upper ends of the backrest frame members 32a and 32b
may be provided with optional attendant handles 34a and
34b to aid an attendant in maneuvering the wheelchair
10.
[0052] Drive wheels 52a and 52b support the rear end
of the wheelchair 10. The drive wheels 52a and 52b are
adapted to be driven by the wheelchair occupant to propel
and maneuver the wheelchair 10. In accordance with the
preferred embodiment of the present invention, axle
housings 54a and 54b are provided for mounting the drive
wheels 52a and 52b to the axle plates 12a and 12b, re-
spectively, as will be described below.
[0053] As shown in the drawings, the upper side frame
members 14a and 14b are preferably adapted to support
wheel guard assemblies 38a and 38b, respectively. The
wheel guard assemblies 38a and 38b are secured to the
upper side frame members 14a and 14b and to the back-

rest frame members 32a and 32b preferably by a plurality
of threaded fasteners 39a and 39b, and the wheel guard
assemblies 38a and 38b are preferably configured to act
as armrests, side guards, and wheel guards. The wheel
guard assemblies 38a and 38b are sufficiently low to per-
mit a wheelchair occupant to gain access to the drive
wheels 52a and 52b, which will be described herein be-
low. The wheel guard assemblies 38a and 38b are pro-
vided for support of an occupant’s arms, and may also
include or incorporate an optional clothing protector, as
shown, to protect the wheelchair occupant’s person or
apparel from being caught in the spokes of the drive
wheels 52a and 52b.
[0054] Extending from the front of the wheelchair 10
is a footrest assembly 44. The footrest assembly 44 may
include extension frame members 46a and 46b and a
footplate 48. The extension frame members 46a and 46b
extend forwardly and downwardly from the upper side
frame members 14a and 14b, respectively. The footplate
48 is attached to the lower ends of the extension frame
members 46a and 46b. Preferably, the footplate 48 is
attached to the right extension frame member 46b by a
pivotal connection, indicated generally at 47, and the
footplate 48 is attached to the left extension frame mem-
ber 46a by a selectively engageable support connection,
indicated generally at 49. Thus, the footplate 48 may be
engaged when the wheelchair 10 is to be in normal use
and the footplate 48 may be disengaged when the wheel-
chair 10 is to be folded. Alternatively, separate or inde-
pendent lateral leg supports (not shown) can also be sup-
ported by the extension frame members 46a and 46b.
[0055] Casters 50a and 50b support the front end of
the wheelchair 10 relative to a supporting surface. The
casters 50a and 50b may be affixed to the wheelchair 10
in any suitable manner. For example, as shown, the cast-
ers 50a and 50b are preferably joined to the upper side
frame members 14a and 14b, by caster housings 51a
and 51b, respectively, that are secured to the lower front
ends of the upper side frame members 14a and 14b,
respectively. Bearings within the caster housings 51a
and 51b enable the casters 50a and 50b to swivel about
vertical axes for maneuverability of the wheelchair 10.
[0056] Each axle plate 12a and 12b includes a front
axle plate member 61a and 61b, respectively, and a rear
axle plate member 63a and 63b, respectively. As shown,
the front axle plate members 61a and 61b, and the rear
axle plate members 63a and 63b have a rectangular
cross-sectional shape. It must be understood, however,
that the front axle plate members 61a and 61b and the
rear axle plate members 63a and 63b can have any suit-
able cross-sectional shape, such as, square, round, oval
or any other suitable shape.
[0057] The axle plates 12a and 12b are joined to op-
posite seat frame tubes or members 16b and 16a, re-
spectively, by respective cross brace members 22a and
22b. Lower ends of the cross brace members 22a and
22b are pivotally connected to the front axle plate mem-
bers 61a and 61b and the rear axle plate members 63a
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and 63b of the axle plates 12a and 12b by respective
hinge assemblies, indicated generally at 65a and 65b.
Upper ends of the cross brace members 22a and 22b
are connected to opposite seat frame members 16b and
16a, preferably by threaded fasteners 67a, and 67b. The
seat frame members 16b and 16a preferably include a
plurality of discretely spaced threaded bores 69a and
69b, as shown in Fig. 4, preferably set at regular intervals,
to receive the threaded fasteners 67a and 67b, respec-
tively. The discretely spaced threaded bores 69a and 69b
permit the cross brace members 22a and 22b to be se-
cured to the seat frame members 16b and 16a at a variety
of longitudinal locations, thus allowing for adjustment in
the placement of the cross brace members 22a and 22b
and thus also allowing for adjustment in the placement
of the axle plates 12a and 12b.
[0058] The cross brace members 22a and 22b are piv-
otally connected to each other by a pivot pin 71 at ap-
proximately the middle of the cross brace members 22a
and 22b. The cross brace members 22a and 22b are
foldable to permit the wheelchair 10 to be folded into a
compact form. The wheelchair 10 is foldable into a com-
pact form to permit the wheelchair 10 to be easily trans-
ported and stored.
[0059] As shown, the hinge assemblies 65a and 65b
are laterally aligned (i.e., positioned and oriented in sim-
ilar forward to rearward placement and directions). The
cross brace members 22a and 22b are also laterally
aligned at their respective connections to the seat frame
members 16b and 16a and their respective connections
to the hinge assemblies 65a and 65b. However, the cross
brace members 22a and 22b are preferably curved, or
offset forwardly and rearwardly (i.e., longitudinally), as
shown in Fig. 4, at the pivot pin 71. The cross brace mem-
ber 22a is curved, or bowed, forward at the pivot pin 71,
while the cross brace 22b is curved rearward at the pivot
pin 71.
[0060] As best seen in Figs. 5-7, the left side frame
member 12a generally includes the front axle plate mem-
ber 61a, the rear axle plate member 63a, the axle housing
54a, the hinge assembly 65a, and a clamp 73a. Although
the side frame members 61a and 63a are shown extend-
ing downward from the left upper side frame member
14a, it should be understood the invention may be em-
bodied in other configurations.
[0061] The clamp 73a includes an outer flange 75a
and an inner flange 77a. Preferably, the flanges 75a and
77a are formed integrally to the front axle plate member
61a and the rear axle plate member 63a. The flanges
75a and 77a form a saddle 79a in the clamp 73a. The
saddle 79a is suitable to receive the left upper side frame
member 14a. The clamp 73a may further include a pair
of threaded fasteners 81a to secure the two flanges 75a
and 77a together. The left upper side frame member 14a
is disposed in the saddle 79a and the two flanges 75a
and 77a surround the left upper side frame member 14a
and are secured to each other by the threaded fasteners
81a. Thus, the left axle plate 12a is secured to the left

upper side frame member 14a by the clamp 73a. The
clamp 73a allows for adjustment in the longitudinal posi-
tion of the left axle plate 12a. It must be understood, how-
ever, that the front axle plate member 61a and the rear
axle plate member 63a may be secured to the left upper
side frame member 14a in any suitable manner, such as
by direct welding or nut and bolt fasteners.
[0062] The axle housing 54a preferably includes an
axle tube 83a suitable to receive the axle of the left drive
wheel 52a. The front and rear axle plate members 61a
and 63a may include a plurality of discretely spaced
threaded bores 85a and 87a. A front groove or slot 89a
and a rear groove or slot 91a may be formed in the axle
housing 54a to receive the front axle plate member 61a
and the rear axle plate member 63a, respectively, as
shown in Fig. 7. The axle housing 54a is secured to the
front axle plate member 61a and the rear axle plate mem-
ber 63a by one or more threaded fasteners 93a. Howev-
er, the axle housing 54a may alternatively be secured to
the front axle plate member 61a and the rear axle plate
member 63a in any other suitable manner, such as, for
example, with rivets, or by welding. Preferably, the axle
housing 54a matingly engages the front axle plate mem-
ber 61a and the rear axle plate member 63a by a sliding
tongue and groove engagement. The axle housing 54a
is preferably adjustable as to slide up and down between
the front axle plate member 61 a and the rear axle plate
member 63a and be secured to appropriate threaded
bores 85a and 87a, thus allowing for adjustment of the
height of the rear of the wheelchair 10 relative to the drive
wheels 52a and 52b.
[0063] When the axle housing 54a is positioned at the
bottom end of the front axle plate members 6 1 a and
63a, as shown in Fig. 5, the left axle plate 12a is formed
in a substantially rectangular shape. However, it must be
understood that the left axle plate 12a may be any suit-
able shape. For example, when the front axle plate mem-
ber 61a and the rear axle plate member 63a are secured
directly (i.e., not connected via another frame member)
to the left upper side frame member 14a and the axle
housing 54a and the hinge assembly 65a are positioned
in the middle of the front axle plate member 61 a and the
rear axle plate member 63a from top to bottom, the left
axle plate 12a forms a substantially H-shaped side frame,
and the left axle plate 12a can be the to have no bottom
frame member, as shown in Fig. 8.
[0064] Further, while the left axle plate 12a has been
described as having the axle housing 54a and the hinge
assembly 65a positioned either at the bottom end of the
front axle plate members 61a and 63a, as shown in Fig.
5, or alternatively in the middle of the front axle plate
member 61a and 63a from top to bottom, as shown in
Fig. 8, and the axle housing 54a and the hinge assembly
65a thus being equidistant from the left upper side frame
member 14a, it must be understood, however, that and
the axle housing 54a and the hinge assembly 65a may
be positioned in any suitable equidistant position or al-
ternatively and the axle housing 54a and the hinge as-
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sembly 65a may be positioned in any suitable independ-
ent or unequidistant position, such as the axle housing
54a being positioned in the middle of the front axle plate
member 61a and 63 a from top to bottom, and the hinge
assembly 65a being positioned at the bottom end of the
front axle plate members 61a and 63a.
[0065] The left axle plate 12a is joined to the cross
brace 22a by the hinge 65a. Generally, hinges include
two leaves, or wings, with one leaf pivoting with respect
to the other leaf about a common axis of rotation, or pin.
Each leaf may include one or more fingers or brackets
which serve to connect the leaf to an object, or part, which
is to pivot with the leaf with respect to the other leaf and
another object, or part, connected to the other leaf. As
shown in Figs. 5-7, the hinge 65a includes a first leaf front
finger or bracket 95a and a first leaf rear finger or bracket
97a. The first leaf front finger 95a is secured directly to
the front axle plate member 61a, for example, by thread-
ed fasteners 99a. The first leaf rear finger 97a is secured
directly to the rear axle plate member 63a, for example,
by threaded fasteners 101a. The first leaf front finger 95a
includes a first leaf front hinge knuckle portion 103a. A
front hinge pin hole or bore 104a expends through the
first leaf front hinge knuckle portion 103a. A first end 102a
of a substantially longitudinal hinge pin 105a is inserted
within the front hinge pin hole 104a and surrounded by
the front hinge knuckle portion 103a. The first leaf rear
finger 97a includes a first leaf rear hinge knuckle portion
107a. A rear hinge pin hole or bore 108a extends through
the first leaf rear hinge knuckle portion 107a. A second
end 106a of the hinge pin 105a is inserted within the rear
hinge pin hole 108a and surrounded by the rear hinge
knuckle portion 107a.
[0066] As shown in Fig. 6, the lower end of the cross
brace 22a includes a second hinge leaf portion 109a.
The second hinge leaf portion 109a includes a second
leaf knuckle portion 111a (see Fig. 7) that is disposed
between the first leaf front hinge knuckle portion 103a
and the first leaf rear hinge knuckle portion 107a. A mid-
dle hinge pin hole or bore 115a extends through the sec-
ond leaf knuckle portion 111a. The hinge pin 105a is in-
serted within the middle hinge pin hole 115a. The hinge
pin 105a thus extends longitudinally through the front
hinge pin hole 104a, the middle hinge pin hole 115a, and
the rear hinge pin hole 108a. The hinge 65a is thus op-
erable to pivot the cross brace 22a with respect to the
left axle plate 12a. However, the hinge 65a may alterna-
tively be formed in any suitable manner. For example,
the hinge pin 105a may be formed to the second leaf
knuckle portion 111a. The second leaf knuckle portion
111a would not have a middle hinge pin hole 115a and
the hinge pin 105a may then be described as two knobs
protruding from opposite ends of the second leaf knuckle
portion 111a.
[0067] Although the hinge 65a has been described as
including substantially longitudinal hinge pin 105a, it must
be understood however that the hinge pin 105a may be
oriented in any suitable manner. For example, if the pivot

pin 71 is oriented vertically, and the cross braces 22a
and 22b are suitably connected to the seat frame mem-
bers 16a and 16b, the hinge pin 105a may be a vertically
oriented hinge pin.
[0068] Now with reference to Figs. 9 through 13, there
is illustrated another wheelchair 120 including a pair of
side frames 121, drive wheels 122 supporting the rear
end of the wheelchair 120, casters 123 supporting the
front end of the wheelchair 120, a footrest assembly 124,
which is preferably a folding footrest, and backrest frame
members 125. A pair of cross braces 126 pivots with
respect to the side frames 121 and supports a seat frame
member 127 at an upper end thereof.
[0069] The side frames 121 may include a frame struc-
ture 128, which may support a caster 123, the footrest
assembly 124, and an axle plate 129. The frame structure
128 may be comprised of a front side frame member 130
and an upper side frame member 131. The axle plate
129 is preferably adjustable fore and aft with respect to
the frame structure 128. Such adjustment may be used
to achieve course center-of-gravity adjustment of the rear
wheels 122.
[0070] Attached to the axle plate 129 is a drive wheel
mounting assembly 132. As shown in Figs. 14 through
16, the drive wheel mounting assembly 132 may include
a wheel mount extension 133, one or more stiffening
blocks 134, an axle sleeve mount 135, a threaded axle
sleeve 136, and a locking nut 137. The wheel mount ex-
tension 133 is preferably vertically adjustable with re-
spect to the axle plate 129. This allows the rear seat
height of the wheelchair 120 to be changed by moving
the drive wheel 122 vertically in relation to the side frame
121. The wheel mount extension 133 may be selectively
positioned and secured to the axle plate 129 using bolts
138 that pass through longitudinal holes 129a on both
legs 129b, 129c of the axle plate 129, and into tapped
holes 133a of the wheel mount extension 133. The stiff-
ening blocks 134 may reside between the legs 129b,
129c, and may be secured with the bolts 138 to help
stiffen and strengthen the structure. The axle sleeve
mount 135 may be fore and aft adjustable with respect
to the wheel mount extension 133 to provide fine adjust-
ment of the drive wheel center-of-gravity position. The
axle sleeve mount 135 may be selectively positioned and
secured to the wheel mount extension 133 using bolts
139 and nut 140 that pass through aligned holes 133b
and 135a in the wheel mount extension 133 and the axle
sleeve mount 135, respectively.
[0071] As depicted in Fig. 15, the wheel mount exten-
sion 133 may be mounted upright or inverted. This has
the advantage of increasing the overall height adjustment
of the drive wheels 122, while keeping the height of the
axle plate 129 as short as possible.
[0072] Also depicted in Fig 15, the axle sleeve mount
135 may be mounted facing forward or rearward. This
has the advantage of increasing the overall center-of-
gravity adjustment of the drive wheels 122, while keeping
the wheel mount extension 133 as short as possible.
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[0073] The axle sleeve 136 is preferably in threaded
engagement with the axle sleeve mount 135. External
threads 136a on the major diameter of the axle sleeve
136 may mate with internal threads 135b in the major
bore 135c of the axle sleeve mount 135. A drive wheel
axle 141 may reside within a bore 136b in the axle sleeve
136. This bore may be oriented at some angle θ, as
shown in Fig 14, with respect to a horizontal threaded
axis 142 of the axle sleeve 136. The angle θ of the bore
establishes a camber for the drive wheels 122. A locking
nut 137 may be in threaded engagement with the axle
sleeve 136 to lock the axle sleeve 136 rotationally with
respect to the axle sleeve mount 135. A pair of wrench
flats 136c may be provided on the axle sleeve 136. This
arrangement provides toe in and toe out adjustment and
lateral adjustment of the drive wheels 122. To adjust the
drive wheel 122 laterally with respect to the side frame
121, the axle nut may be loosened and the axle sleeve
136 may be rotated a prescribed number of complete
revolutions within the axle sleeve mount 135 until the
drive wheel 122 is properly repositioned. To eliminate
toe in and toe out, the locking nut 137 may be loosened
and the axle sleeve 136 may be rotated a fraction of a
turn until the wrench flats are positioned vertically. The
locking nut 137 then may be tightened to fix the position
of the axle sleeve 136.
[0074] The lower end of the axle plate 129 is preferably
pivotally connected to the lower end of the folding cross
brace 126 at a pivot point 126a. The two cross braces
126 are positioned longitudinally with respect to one an-
other and are pivotally connected to one another about
a generally longitudinal axis at cross brace pivot point
126c. A cross brace link 143 is pivotally connected at one
end at a pivot point 143a to the cross brace 126 and at
the opposite end at a pivot point 143b preferably to some
mid-height region of the axle plate 129. All of these pivot
points 126a, 126c, 143a, 143b have pivot axes that are
aligned parallel to the upper side frame member 131.
This arrangement of linkages and corresponding pivot
axis locations is designed such that the left and right side
frames remain parallel when the wheelchair is completely
unfolded and completely folded. This arrangement is also
designed such that the left and right side frames remain
substantially parallel as the wheelchair approaches the
unfolded position. Such an arrangement has several ad-
vantages. By allowing the two side frames to remain sub-
stantially parallel as the wheelchair 120 approaches the
unfolded condition, the backrest frame members 125 al-
so remain substantially parallel so that the backrest up-
holstery does not become overstretched. Also, by repo-
sitioning the cross brace linkage pivot point 143b near
the mid-height region of the axle plate 129, instead of
coaxial or near the upper side frame member 131, as is
done on conventional foldable wheelchairs, the lower piv-
ot point 126a of the axle plate 129 may be raised closer
to the upper side frame member 131. This arrangement
has the advantage of creating a shorter side frame that
is more easily transportable, for example, into and out of

a car.
[0075] The seat frame member 127 may be secured
to the cross brace 126 using two bolts 144 and two nuts
145. The seat frame member 127 may be adjustable with
respect to the cross brace 126 by aligning the holes in
the cross brace 126 with a selected pair of holes in a
series of holes 127a in the seat frame member 127. This
adjustment allows the seat frame member 127 to be re-
positioned when the axle plate 129 is moved fore and aft
for course center-of gravity adjustment. The fact that the
seat frame member 127 is secured to the cross brace
126 using fasteners makes it practical to interchange the
seat frame member 127 with seat frame members of var-
ious lengths on the present wheelchair. Such inter-
changeability is advantageous because the wheelchair
is adaptable for seat depth growth. This growth in seat
depth may correspond to growth in backrest depth (not
shown) by allowing the backrest to be telescopically ad-
justable in the longitudinal direction with respect to the
upper side frame member 121.
[0076] As shown in Fig. 19, cradles 148 may be se-
cured to the upper side frame member 131 that capture
and support the seat frame member 127 at forward and
rearward locations. In conventional foldable wheelchairs,
cradles allow relative translation of the seat frame mem-
ber 137 with respect to the upper side frame member
131 along the axis of the seat frame member 127. Such
translation creates a flimsy wheelchair structure, allowing
the left side frame to twist with respect to the right side
frame. In order to eliminate such translation, and thereby
stiffen the wheelchair, a notch 148a is added to the cra-
dles, accompanied by mating protrusions 149 on the seat
frame member 127. The notch 148a is shaped to allow
the protrusion 149 to freely enter the notch, as the wheel-
chair is unfolded. When unfolded, the notch captures the
protrusion, preventing relative translation of the seat
frame member 127 with respect to the side frame 121
along the axis of the seat frame member 127. This ar-
rangement also has the advantage of reducing stresses
on other components of the wheelchair structure. In par-
ticular, the stresses present in the cross braces and the
seat frame members 127 are minimized. This, in turn,
allows these structures to be made from thinner walled
tubing, thereby reducing the weight of the wheelchair.
[0077] While the feature described above includes a
cradle with a notch secured to the upper side frame mem-
ber 131, and a mating protrusion in the seat frame mem-
ber 127, it is understood that other arrangements are
possible that achieve the same end result. For example,
the mounting location of the cradle and protrusion can
be reversed, so that the cradle is inverted and is secured
to the seat frame member 127, while the protrusion is
secured to the upper side frame member 131. The notch
need not be formed in the cradle, but could be formed in
the upper side frame member 131. This relation could
also be reversed so that the notch could be formed in the
seat frame member 127, and the protrusion could be
formed in the upper side frame members 131. Any per-
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mutation and/or combination of the above relationships
that achieves the desired end result of prohibiting relative
translation of the seat frame member 127 with respect
to the upper side frame member 131 when the wheelchair
120 is unfolded is considered to be within the scope of
this invention.
[0078] While the invention described thus far includes
a wheelchair with no lower side frame, the structure and
arrangement of the wheelchair frame can be modified to
include a lower side frame 150, as depicted in Figs. 17
and 18. The embodiment also illustrates a swing-away
footrest assembly 151 located at the front of the wheel-
chair. The footrest assembly 151 is intended to be rep-
resentative of such swing away footrest assemblies cur-
rently known in the art. The lower side frame member is
connected to the lower end of the axle plate 129 and, in
this example, the lower side frame member is coaxial
with the lower pivot axis 152 of the cross brace 126. The
axle plate 129 is moveable longitudinally with respect to
both the upper and lower side frame members to allow
for coarse center-of-gravity adjustment of the drive
wheels 122. The axle plate 129 lends itself to either em-
bodiment, with or without a lower side frame member.
[0079] It should be understood that the present inven-
tion is not intended to be limited to the wheelchairs and
component parts described above. For example, as
shown in Figs. 20 and 21, seat frame members 220 that
may be secured to cross braces 222 using dovetail slots
224 and dovetail nuts 226. This form of attachment allows
the seat frame members 220 to be moved fore and aft
with respect to the cross braces 222. It also allows the
seat frame members 220 and seat upholstery (not
shown) to be easily changed, without having to replace
the cross braces 222, in order to accommodate growth
in seat depth.
[0080] As another example, cross brace links 230 may
employ a methodology, as shown in Fig. 22, which is
commonly practiced in the art.
[0081] Wheel mounting assemblies 232 may include
an axle sleeve 234 that is held with respect to an axle
sleeve mount 236 by clamping configuration 238, as
shown in Figs. 23 and 24, instead of having a threaded
axle sleeve 136 and nut 137 to adjust inboard and out-
board wheel spacing and toe in and toe out, as described
above. This configuration 238 may provide the same ad-
justments, such as wheel spacing and toe in and toe out,
as described above.
[0082] As shown in Figs. 25 and 26, a swing away foot-
rest latch 240 may allow a footrest hanger 242 to swing
both inboard and outboard, and lift off of a front side frame
member 244 for removal. The swing away footrest latch
240 may include an activation lever 246, which, when
pushed, may rotate about a lever pivot 248. Pins 250 on
the activation lever 246 may engage with pawls 250 such
that, as the activation lever 246 is pushed, the pawls 250
rotate about a pawl pivot 252. As the pawls 250 pivot,
the pawls clear a path around a latch stud 254, allowing
the footrest hanger 242 to rotate about a hanger pivot

256. Torsion springs 258 may keep the pawls 250 en-
gaged against the latch stud 254, preventing the footrest
hanger 242 from rotating when the activation lever 246
is not pushed, or when the footrest hanger 242 is latched.
[0083] An alternative axle plate 260 is shown in Figs.
27 and 28. This axle plate 260 is a one-piece axle plate,
unlike the axle plate 129, described above, which has
two legs 129b, 129c with a spacer 134 therebetween.
Also, an alternative axle plate extension 262 is shown
attached with two bolts 264 and nuts 266 passing in
through the sides of the axle plate 260, as opposed in
through the front or rear of the legs 129b, 129c, as de-
scribed above.
[0084] The principle and mode of operation of this in-
vention have been explained and illustrated in its pre-
ferred embodiment. However, it must be understood that
this invention may be practiced otherwise than as spe-
cifically explained and illustrated without departing from
its scope.

Claims

1. A foldable wheelchair comprising:

at least one upper side frame member (14a,14b;
121);
a seat frame member (16a,16b;127;220) sup-
ported by an upper side frame member (14a,
14b;121) when the wheelchair (10;120) is in an
unfolded position;
at least one axle plate (12a,12b;129;260) having
an upper and a lower end,
the upper end secured to the upper side frame
member (14a,14b;121); and
at least one cross brace (22a,22b;126;222) hav-
ing an upper end and a lower end, the upper end
being secured to the seat frame
member (16a,16b;127;220), the cross brace
(22a,22b;126;222) being operable to pivot with
respect to the axle plate (12a,12b;129;260),
characterised by a cross brace hinge secured
directly to the axle plate, and in that the lower
end of the cross brace (22a,22b;126;222) is piv-
otably secured to the axle plate (12a,12b;129;
260) via the cross brace hinge, the cross brace
hinge being operable to pivot the cross brace
(22a,22b; 126;222) with respect to the axle plate
(12a,12b;129;260).

2. The foldable wheelchair of claim 1, including:

a pair of spaced-apart upper side frame mem-
bers (14a,14b,121) on opposite first and second
sides of the wheelchair,
a pair of spaced-apart seat frame members
(16a,16b;127;220),
a pair of cross braces (22a,22b;126;222), pivot-
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ably connected together, and
a pair of spaced-apart axle plates (12a,12b;129;
260), wherein
the lower end of one cross brace (22a,22b;126;
222) pivotably engages one of the axle plates
(12a,12b;129;260) secured to the first side and
the upper end of the one cross brace (22a,22b;
126;222) is secured to the seat frame member
(16a,16b;127;220) supported on the second
side.

3. The foldable wheelchair of claim 2, wherein the cross
braces (22a,22b;126;222) are curved or are offset
in longitudinal direction of the wheelchair at a pivot
pin (71) connecting them to each other.

4. The foldable wheelchair of claim 1, further compris-
ing an engagement feature positioned between the
seat frame member (16a,16b;127) and the upper
side frame member (14a,14b;121) such that move-
ment of the seat frame member with respect to the
upper side frame member is prevented when the
wheelchair is in an unfolded condition.

5. The foldable wheelchair of claim 4, wherein the en-
gagement feature comprises one or more protru-
sions (149) that engage with one or more notches
(148).

6. The foldable wheelchair of claim 1, further compris-
ing one or more cradles (148) mounted to the upper
side frame member (121) that supports the seat
frame member (127;220) when the wheelchair is in
an unfolded condition, the cradle (148) having one
or more notches (148a) that engage with one or more
protrusions (149) on the seat frame member (127)
when the wheelchair is in the unfolded condition.

7. The foldable wheelchair of claim 1, wherein each
axle plate (12a,12b) includes a front axle plate mem-
ber (61a,61b) and a rear axle plate member (63a,
63b), the front and rear axle plate members (61a,
61b,63a,63b) include a plurality of discretely spaced
threaded bores (85a,87a), and wherein an axle
housing (54a) matingly engages the front axle plate
member (61a) and the rear axle plate member (63a)
by a sliding tongue and groove engagement so as
to allow it to slide up and down between the front
axle plate member (61,61b) and the rear axle plate
member (63a,63b) and be secured to appropriate
threaded bores (85a,87a).

8. The foldable wheelchair of claim 1, wherein the seat
frame
member (16a,16b) includes a plurality of discretely
spaced threaded bores (69a,69b) for receiving
threaded fasteners (67a,67b) permitting the cross
braces (22a,22b) to be secured to the seat frame

members at a variety of longitudinal locations or
wherein the seat frame member (127) is secured to
the cross brace using two bolts (144) and two nuts
(145), the seat frame member (127) being adjustable
with respect to the cross brace (126) by aligning the
holes in the cross brace (126) with a selected pair
of holes (127a) in a series of holes in the seat frame
member (127).

9. The foldable wheelchair of claim 1, wherein the seat
frame member (220) includes a dovetail (224) that
engages a dovetail nut (226) that is secured to the
cross brace (222) such that the seat frame member
(220) is selectively and longitudinally movable rela-
tive to the cross brace (222).

10. The foldable wheelchair of claim 1, wherein a drive
wheel mounting assembly (132) is attached to the
axle plate (129),
the drive wheel mounting assembly (132) includes
a wheel mount extension (133) that is vertically ad-
justable with respect to the axle plate (129), and
a lower end of the axle plate (129) is pivotally con-
nected to the lower end of the folding cross brace
(126) at a pivot point (126a).

11. The foldable wheelchair (120) of claim 10, wherein
the drive wheel mounting assembly includes an axle
sleeve mount (135) having an internal thread, an axle
sleeve (136) has an external thread that is in thread-
ed engagement with the internal thread of the axle
sleeve mount (135) and has an internal bore (136b)
that accepts a wheel axle (141), the internal bore
being angled with respect to the axis of the external
thread to provide camber to a wheel (122), wherein
the axle sleeve is adapted to provide lateral adjust-
ment to the wheel (122) by rotating the axle sleeve
within the axle sleeve mount any number of complete
revolutions, and wherein the axle sleeve is adapted
to provide toe in and toe out adjustment to a cam-
bered wheel by rotating the axle sleeve (136) within
the axle sleeve mount (135) a fraction of a revolution.

12. The foldable wheelchair of claim 10, wherein
the axle plate (129) comprises a front axle plate
member (129c) and a rear axle plate member (129b),
and wherein a stiffening block (134) is disposed be-
tween the front axle plate member (129c) and the
rear axle plate member (129b).

13. The foldable wheelchair of claim 12, wherein a cross
brace link (143) is pivotally connected at one end to
a pivot point (143a) on the cross brace 126 and at
the opposite end at a pivot point (143b) positioned
at a mid-height region of the axle plate (129).

14. The foldable wheelchair of claim 1, wherein the axle
plate (260) comprises a one-piece axle plate.
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15. The foldable wheelchair of claim 14, including an ax-
le plate extension (262) attached with two bolts (264)
passing in through sides of the axle plate (260).

Patentansprüche

1. Zusammenklappbarer Rollstuhl mit:

mindestens einem oberen Seitenrahmenele-
ment (14a,14b;121);
einem Sitzrahmenelement (16a,16b;127;220),
das durch ein oberes Seitenrahmenelement
(14a,14b;121) gehalten wird, wenn sich der
Rollstuhl (10;120) in einer auseinander geklapp-
ten Position befindet;
mindestens eine Achsplatte (12a,12b;129;260)
mit einem oberen und einem unteren Ende, wo-
bei das obere Ende am oberen Seitenrahmen-
element (14a,14b;121) befestigt ist;
und mindestens einer Querstrebe (22a,22b;
126;222) mit einem oberen Ende und einem un-
teren Ende, wobei das obere Ende am Sitzrah-
menelement (16a,16b;127;220) befestigt ist, die
Querstrebe (22a,22b;126;222) derartig betätig-
bar ist, dass sie sich bezüglich der Achsplatte
(12a,12b;129;260) dreht, gekennzeichnet
durch ein direkt an der Achsplatte befestigtes
Querstrebengelenk, und dadurch, dass das un-
tere Ende der Querstrebe (22a,22b;126;222)
über das Querstrebengelenk drehbar an der
Achsplatte (12a,12b;129;260) befestigt ist, wo-
bei das Querstrebengelenk derartig betätigbar
ist,
dass die Querstrebe (22a,22b;126;222) sich be-
züglich der Achsplatte (12a,12b;129;260) dreht.

2. Zusammenklappbarer Rollstuhl nach Anspruch 1,
der aufweist:

ein Paar voneinander beabstandete obere Sei-
tenrahmenelemente (14a,14b,121) auf gegen-
überliegenden ersten und zweiten Seiten des
Rollstuhls,
ein Paar voneinander beabstandete Sitzrah-
menelemente (16a,16b;127;220),
ein Paar drehbar miteinander verbundene Quer-
streben (22a,22b;126;222) und ein Paar vonein-
ander beabstandete Achsplatten (12a,12b,
129,260), wobei
das untere Ende einer Querstrebe (22a,22b;
126;222) drehbar eine der Achsplatten (12a,
12b;129;260), die an der ersten Seite befestigt
ist, in Eingriff nimmt, und das obere Ende der
einen Querstrebe (22a,22b;126;222) am Sitz-
rahmenelement (16a,16b;127;220), das an der
zweiten Seite gehalten wird, befestigt ist.

3. Zusammenklappbarer Rollstuhl nach Anspruch 2,
wobei die Querstreben (22a,22b;126;222) ge-
krümmt sind oder an einem Drehzapfen (71), der sie
miteinander verbindet, in Längsrichtung des Roll-
stuhls versetzt sind.

4. Zusammenklappbarer Rollstuhl nach Anspruch 1,
der ferner ein Eingriffsmerkmal auf weist, das zwi-
schen dem Sitzrahmenelement (16a,16b;127) und
dem oberen Seitenrahmenelement (14a,14b;121)
angeordnet ist, so dass eine Bewegung des Sitzrah-
menelements bezüglich des oberen Seitenrahmen-
elements verhindert wird, wenn sich der Rollstuhl in
einem auseinander geklappten Zustand befindet.

5. Zusammenklappbarer Rollstuhl nach Anspruch 4,
wobei das Eingriffsmerkmal einen oder mehrere
Vorsprünge (149) aufweist, die mit einer oder meh-
reren Kerben (148) in Eingriff stehen.

6. Zusammenklappbarer Rollstuhl nach Anspruch 1,
der ferner eine oder mehrere Rohrträger (148) auf-
weist, die am oberen Seitenrahmenelement (121),
das das Sitzrahmenelement (127;220) hält, ange-
bracht sind, wenn sich der Rollstuhl im auseinander
geklappten Zustand befindet, wobei der Rohrträger
(148) eine oder mehrere Kerben (148a) aufweist, die
sich mit einem oder mehreren Vorsprüngen (149)
am Sitzrahmenelement (127) in Eingriff befinden,
wenn sich der Rollstuhl im auseinander geklappten
Zustand befindet.

7. Zusammenklappbarer Rollstuhl nach Anspruch 1,
wobei jede Achsplatte (12a,12b) ein vorderes Achs-
plattenelement (61a,61b) und ein hinteres Achsplat-
tenelement (63a,63b) aufweist, wobei die vorderen
und hinteren Achsplattenelemente (61a,61b,63a,
63b) mehrere diskret beabstandete Gewindeboh-
rungen (85a,87a) aufweisen, und wobei ein Achs-
gehäuse (54a) mit dem vorderen Achsplattenele-
ment (61 a) und dem hinteren Achsplattenelement
(63a) durch einen gleitenden Nut- und Federeingriff
zusammenpassend in Eingriff tritt, so dass es er-
möglicht wird, dass es zwischen dem vorderen Achs-
plattenelement (61,61b) und dem hinteren Achsplat-
tenelement (63a,63b) auf und ab gleitet und an ge-
eigneten Gewindebohrungen (85a,87a) befestigt
wird.

8. Zusammenklappbarer Rollstuhl nach Anspruch 1,
wobei das Sitzrahmenelement (16a,16b) mehrere
diskret beabstandete Gewindebohrungen (69a,69b)
zur Aufnahme von Gewindebefestigungen (67a,
67b) aufweist, die es ermöglichen, dass die Quer-
streben (22a,22b) an den Sitzrahmenelementen an
einer Vielfalt von longitudinalen Stellen befestigt
werden, oder wobei das Sitzrahmenelement (127)
an der Querstrebe mittels zweier Bolzen (144) und
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zweier Muttern (145) befestigt ist, wobei das Sitz-
rahmenelement (127) bezüglich der Querstrebe
(126) durch Ausrichten der Löcher in der Querstrebe
(126) mit einem ausgewählten Paar Löchern (127a)
in einer Reihe von Löchern im Sitzrahmenelement
(127) eingestellt wird.

9. Zusammenklappbarer Rollstuhl nach Anspruch 1,
wobei das Sitzrahmenelement (220) einen Schwal-
benschwanz (224) aufweist, der mit einer Schwal-
benschwanzmutter (226), die an der Querstrebe
(222) befestigt ist, in Eingriff tritt, so dass das Sitz-
rahmenelement (220) selektiv und longitudinal rela-
tiv zur Querstrebe (222) beweglich ist.

10. Zusammenklappbarer Rollstuhl nach Anspruch 1,
wobei eine Antriebsradbefestigungsanordnung
(132) an der Achsplatte (129) angebracht ist,
wobei die Antriebsradbefestigungsanordnung (132)
ein Radbefestigungsansatzstück (133) aufweist,
das bezüglich der Achsplatte (129) vertikal einstell-
bar ist, und
ein unteres Ende der Achsplatte (129) an einem
Drehpunkt (126a) mit dem unteren Ende der Klapp-
querstrebe (126) drehbar verbunden ist.

11. Zusammenklappbarer Rollstuhl (120) nach An-
spruch 10, wobei die Antriebsradbefestigungsan-
ordnung eine Achsmanschettenbefestigung (135)
mit einem Innengewinde aufweist, eine Achsman-
schette (136) ein Außengewinde aufweist, das mit
dem Innengewinde der Achsmanschettenbefesti-
gung (135) in Gewindeeingriff steht und eine Innen-
bohrung (136b) aufweist, die eine Radachse (141)
aufnimmt, wobei die Innenbohrung bezüglich der
Achse des Außengewindes angewinkelt ist, um ei-
nem Rad (122) einen Sturz bereitzustellen, wobei
die Achsmanschette eingerichtet ist, dem Rad (122)
durch Drehen der Achsmanschette in der Achsman-
schettenbefestigung um irgendeine Anzahl vollstän-
diger Umdrehungen eine laterale Einstellung bereit-
zustellen, und wobei die Achsmanschette eingerich-
tet ist, einem gestürzten Rad durch Drehen der Achs-
manschette (136) in der Achsmanschettenbefesti-
gung (135) um einen Bruchteil einer Umdrehung ei-
ne Vorspur- und Nachspureinstellung bereitzustel-
len.

12. Zusammenklappbarer Rollstuhl nach Anspruch 10,
wobei die Achsplatte (129) ein vorderes Achsplat-
tenelement (129c) und ein hinteres Achsplattenele-
ment (129b) aufweist, und wobei ein Versteifungs-
block (134) zwischen dem vorderen Achsplattenele-
ment (129c) und dem hinteren Achsplattenelement
(129b) angeordnet ist.

13. Zusammenklappbarer Rollstuhl nach Anspruch 12,
wobei eine Querstrebenverbindung (143) an einem

Ende mit einem Drehpunkt (143a) an der Querstrebe
126 und am gegenüberliegenden Ende mit einem
Drehpunkt (143b), der an einem mittelhohen Bereich
der Achsplatte (129) angeordnet ist, drehbar verbun-
den ist.

14. Zusammenklappbarer Rollstuhl nach Anspruch 1,
wobei die Achsplatte (260) eine einteilige Achsplatte
aufweist.

15. Zusammenklappbarer Rollstuhl nach Anspruch 14,
der ein Achsplattenansatzstück (262) aufweist, das
mit zwei Bolzen (264) befestigt ist, die durch die Sei-
ten der Achsplatte (260) hindurchgehen.

Revendications

1. Fauteuil roulant pliable, comprenant :

au moins un élément de châssis latéral supé-
rieur (14a, 14b ; 121) ;
un élément de châssis de siège (16a, 16b ; 127 ;
220) supporté par un élément de châssis latéral
supérieur (14a, 14b ; 121) lorsque le fauteuil
roulant (10 ; 120) est dans une position dépliée ;
au moins une plaque support de roue (12a, 12b ;
129 ; 260) ayant une extrémité supérieure et in-
férieure, l’extrémité supérieure étant fixée sur
l’élément de châssis latéral supérieur (14a,
14b ; 121) ; et au moins un croisillon (22a, 22b ;
126 ; 222) ayant une extrémité supérieure et une
extrémité inférieure, l’extrémité supérieure étant
fixée sur l’élément de châssis de siège (16a,
16b ; 127 ; 220), le croisillon (22a, 22b ; 126 ;
222) étant opérationnel pour pivoter par rapport
à la plaque support de roue (12a, 12b ; 129 ;
260),
caractérisé par une articulation de croisillon
fixée directement sur la plaque support de roue,
et en ce que l’extrémité inférieure du croisillon
(22a, 22b ; 126 ; 222) est fixée de manière pi-
votante sur la plaque support de roue (12a, 12b ;
129 ; 260) via l’articulation de croisillon, l’articu-
lation de croisillon étant opérationnelle pour fai-
re pivoter le croisillon (22a, 22b ; 126 ; 222) par
rapport à la plaque support de roue (12a, 12b ;
129 ; 260).

2. Fauteuil roulant pliable selon la revendication 1,
comprenant :

une paire d’éléments de châssis latéraux supé-
rieurs espacés (14a, 14b, 121) sur des premier
et second côtés opposés du fauteuil roulant,
une paire d’éléments de châssis de siège espa-
cés (16a, 16b ; 127 ; 220),
une paire de croisillons (22a, 22b ; 126 ; 222)
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reliés de manière pivotante ensemble, et
une paire de plaques support de roue espacées
(12a, 12b ; 129 ; 260), où
l’extrémité inférieure d’un croisillon (22a, 22b ;
126 ; 222) vient en prise de manière pivotante
avec une des plaques support de roue (12a,
12b ; 129 ; 260) fixées sur le premier côté, et
l’extrémité supérieure du croisillon (22a, 22b ;
126 ; 222) est fixée sur l’élément de châssis de
siège (16a, 16b ; 127 ; 220) supporté sur le se-
cond côté.

3. Fauteuil roulant pliable selon la revendication 2,
dans lequel les croisillons (22a, 22b ; 126 ; 222) sont
incurvés ou sont décalés dans la direction longitudi-
nale du fauteuil roulant au niveau d’un axe d’articu-
lation (71) qui les relie les uns aux autres.

4. Fauteuil roulant pliable selon la revendication 1,
comprenant en outre un dispositif de mise en prise
positionné entre l’élément de châssis de siège (16a,
16b ; 127) et l’élément de châssis latéral supérieur
(14a, 14b ; 121) de manière à empêcher un dépla-
cement de l’élément de châssis de siège par rapport
à l’élément de châssis latéral supérieur lorsque le
fauteuil roulant est dans un état déplié.

5. Fauteuil roulant pliable selon la revendication 4,
dans lequel le dispositif de mise en prise comprend
une ou plusieurs saillies (149) qui viennent en prise
avec une ou plusieurs encoches (148).

6. Fauteuil roulant pliable selon la revendication 1,
comprenant en outre un ou plusieurs berceaux (148)
montés sur l’élément de châssis latéral supérieur
(121) qui supporte l’élément de châssis de siège
(127 ; 220) lorsque le fauteuil roulant est dans un
état déplié, l’arceau (148) ayant une ou plusieurs
encoches (148a) qui viennent en prise avec une ou
plusieurs saillies (149) sur l’élément de châssis de
siège (127) lorsque le fauteuil roulant est dans l’état
déplié.

7. Fauteuil roulant pliable selon la revendication 1,
dans lequel chaque plaque support de roue (12a,
12b) comprend un élément de plaque support de
roue avant (61a, 61b) et un élément de plaque sup-
port de roue arrière (63a, 63b), les éléments de pla-
que support de roue avant et arrière (61a, 61b, 63a,
63b) comprennent une pluralité d’alésages filetés
espacés de manière discontinue (85a, 87a), et dans
lequel un carter de pont (54a) vient en prise par ap-
pariement avec l’élément de plaque support de roue
avant (61a) et l’élément de plaque support de roue
arrière (63a) par l’intermédiaire d’une mise en prise
coulissante de languette et de rainure, de manière
à permettre un coulissement vers le haut et vers le
bas entre l’élément de plaque support de roue avant

(61, 61b) et l’élément de plaque support de roue ar-
rière (63a, 63b) ainsi qu’une fixation sur des alésa-
ges filetés appropriés (85a, 87a).

8. Fauteuil roulant pliable selon la revendication 1,
dans lequel l’élément de châssis de siège (16a, 16b)
comprend une pluralité d’alésages filetés espacés
de manière discontinue (69a, 69b) destinés à rece-
voir des attaches filetées (67a, 67b) permettant de
fixer les croisillons (22a, 22b) sur les éléments de
châssis de siège au niveau de plusieurs emplace-
ments longitudinaux, ou dans lequel l’élément de
châssis de siège (127) est fixé sur le croisillon à l’aide
de deux boulons (144) et de deux écrous (145), l’élé-
ment de châssis de siège (127) étant ajustable par
rapport au croisillon (126) en alignant les trous dans
le croisillon (126) avec une paire sélectionnée de
trous (127a) dans une série de trous dans l’élément
de châssis de siège (127).

9. Fauteuil roulant pliable selon la revendication 1,
dans lequel l’élément de châssis de siège (220) com-
prend une queue-d’aronde (224) qui vient en prise
avec un écrou à queue-d’aronde (226) qui est fixé
sur le croisillon (222) de manière à ce que l’élément
de châssis de siège (220) soit mobile de manière
sélective et longitudinale par rapport au croisillon
(222).

10. Fauteuil roulant pliable selon la revendication 1,
dans lequel un ensemble formant montage de roue
motrice (132) est fixé sur la plaque support de roue
(129),
l’ensemble formant montage de roue motrice (132)
comprend un prolongement de support de roue (133)
qui est réglable verticalement par rapport à la plaque
support de roue (129), et
une extrémité inférieure de la plaque support de roue
(129) est reliée de manière pivotante à l’extrémité
inférieure du croisillon pliable (126) au niveau d’un
point de pivotement (126a).

11. Fauteuil roulant pliable (120) selon la revendication
10, dans lequel l’ensemble formant montage de roue
motrice comprend un support de manchon d’axe
(135) ayant un filet interne, un manchon d’axe (136)
a un filet externe qui est en prise filetée avec le filet
interne du support de manchon d’axe (135) et a un
alésage interne (136b) qui reçoit un axe de roue
(141), l’alésage interne étant incliné par rapport à
l’axe du filet externe afin de fournir un carrossage à
une roue (122), dans lequel le manchon d’axe est
conçu pour fournir un ajustement latéral à la roue
(122) en faisant tourner le manchon d’axe dans le
support de manchon d’axe un nombre quelconque
de révolutions complètes, et dans lequel le manchon
d’axe est conçu pour fournir un réglage du pincement
des roues et de l’ouverture à une roue cambrée en
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faisant tourner le manchon d’axe (136) dans le sup-
port de manchon d’axe (135) une fraction de révo-
lution.

12. Fauteuil roulant pliable selon la revendication 10,
dans lequel la plaque support de roue (129) com-
prend un élément de plaque support de roue avant
(129) et un élément de plaque support de roue arrière
(129b), et dans lequel un bloc de raidissement (134)
est disposé entre l’élément de plaque support de
roue avant (129c) et l’élément de plaque support de
roue arrière (129b).

13. Fauteuil roulant pliable selon la revendication 12,
dans lequel une biellette de croisillon (143) est reliée
de manière pivotante au niveau d’une première ex-
trémité à un point de pivotement (143a) sur le croi-
sillon (126) et au niveau de l’extrémité opposée sur
un point de pivotement (143b) positionné à la mi-
hauteur de la plaque support de roue (129).

14. Fauteuil roulant pliable selon la revendication 1,
dans lequel la plaque support de roue (260) com-
prend une plaque support de roue en un seul bloc.

15. Fauteuil roulant pliable selon la revendication 14,
comprenant un prolongement de plaque support de
roue (262) fixé à l’aide de deux boulons (264) pas-
sant à travers les côtés de la plaque support de roue
(260).
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