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DESCRIPTION

Field of the Invention

[0001] This invention relates to a support structure and particularly, but not exclusively, an
apparatus for providing air to a support structure for supporting the body of a user, particularly
a user of a mobility device or the like. The invention also relates to an apparatus for controlling
the temperature of a support structure for supporting the body of a user, a method of providing
fluid to the user of a mobility device, or the like, and a method of dispersing fluid.

Background to the Invention

[0002] Users of mobility devices are known to experience discomfort due to the build-up of
heat and moisture, which can also lead to pressure sores and skin atrophy in some cases.
Known apparatuses and systems for mitigating or preventing the build-up of heat and moisture
have a number of disadvantages. For example, some apparatuses and systems in the prior art
increase the flow rate of air provided to the user by way of a fan and an air outlet arrangement,
the air outlet directed to a specific area of the back, for example. However, such arrangements
cool only a small area of the user and, because the air outlet is concentrated on one area,
often result in that area of the user becoming too cold, while other areas of the user remain too
warm. Additionally, the sensation of air being provided to a small area of the user can be
unpleasant and/or irritating, particularly when, for example, the flow rate of the air has been
increased by way of a fan and an air outlet arrangement. Furthermore, known apparatuses
and systems often fail to remove moisture from the person. These disadvantages can
contribute to further discomfort for the user.

[0003] Therefore, there remains a need to address at least some of these problems. In
particular, there is a desire to reduce the build-up of heat and moisture experienced by users
of mobility devices.

[0004] Therefore, it is an object of the invention to obviate or mitigate at least some of the
disadvantages of the prior art.

[0005] It is an object of the present invention to provide a support structure for reducing the
build-up of heat and/or moisture experienced by a user of a mobility device. It is a further
object of the invention to provide a method of reducing the build-up of heat and/or moisture
experienced by a user of a mobility device.

[0006] The term "mobility device" used herein should be understood to include all types of
personal mobility device, such as wheelchairs, mobility scooters, and the like.
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[0007] DE102013020799 discloses a pad (10) having a seat aerator (36) provided with an air
circulation arrangement (34) that is provided with multiple channels (26) extending inside the
pad. A generating element is arranged in the pad for generating air flow through the air
circulation arrangement, where the generating element generates the air flow through two
heating elements (18). One of the heating elements is integrated into a heating mat (16) and
designed as a heating wire (20). The other heating element is designed as a PTC heating
element and arranged in a suction passage of the air circulation arrangement.

Summary of the Invention

[0008] According to the invention there is provided a support structure for supporting the user
of a mobility device or the like, the support structure comprising:
a fluid flow channel, the fluid flow channel comprising:

a fluid inlet; and

a top section comprising one or more apertures, the one or more apertures forming one or
more fluid outlets in the top section; wherein at least part of the fluid flow channel is tapered,
the at least part tapered fluid flow channel comprising a first end and a second end;

the first end of the at least part tapered fluid flow channel being located proximal to the fluid
inlet and the second end of the at least part tapered fluid flow channel being located distal to
the fluid inlet; and wherein the width of the second end of the at least part tapered fluid flow
channel is greater than the width of the first end of the at least part tapered fluid flow channel;
and

wherein the, or each, fluid outlet comprises a first end located proximal to the fluid inlet and a
second end located distal to the fluid inlet.

[0009] It will be appreciated that the at least part tapered fluid flow channel has at least a
tapered part.

[0010] At least a part of the fluid flow channel may be flexible. The fluid flow channel may be
flexible. The fluid flow channel may be a flexible member. The support structure may be a
cushion. The support structure may be a back rest cushion. The support structure may be a
mobility device cushion. The support structure may be a wheelchair cushion. The support
structure may be a wheelchair back rest cushion. The support structure may be a seat
cushion. The support structure may be a mobility device seat cushion. The support structure
may be a wheelchair seat cushion.

[0011] Substantially the whole of the fluid flow channel may be tapered. The maximum width of
the at least part tapered fluid flow channel may be located at the second end of the at least
part tapered fluid flow channel. The minimum width of the at least part tapered fluid flow
channel may be located at the first end of the at least part tapered fluid flow channel.
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[0012] The fluid flow channel may comprise sidewalls. The minimum separation distance
between the sidewalls may be located at the first end of the at least part tapered fluid flow
channel. The maximum separation distance between the sidewalls may be located at the
second end of the at least part tapered fluid flow channel. The minimum separation distance
between the sidewalls may be located at the first end of the at least part tapered fluid flow
channel and the maximum separation distance between the sidewalls may be located at the
second end of the at least part tapered fluid flow channel.

[0013] The depth of the first end of the at least part tapered fluid flow channel may be greater
than the depth of the second end of the at least part tapered fluid flow channel.

[0014] The first end of the at least part tapered fluid flow channel may comprise a substantially
rectangular cross section. The second end of the at least part tapered fluid flow channel may
comprise a substantially rectangular cross section. The at least part tapered fluid flow channel
may have a substantially rectangular cross section from the first end to the second end. The
area of the cross section of the first end of the at least part tapered fluid flow channel may be
greater than the area of the cross section of the second end of the at least part tapered fluid
flow channel.

[0015] The top section of the fluid flow channel may comprise an open part, the open part of
the top section of the fluid flow channel defining the fluid outlet. The top section may comprise
a closed part and the closed part of the top section of the fluid flow channel may be located
proximal to the fluid inlet. Substantially the whole of the top section of the fluid flow channel
may be open, such that it forms the fluid outlet.

[0016] The width of the second end of the fluid outlet may be greater than the width of the first
end of the fluid outlet.

[0017] The fluid outlet may be substantially the same shape as the top surface of the at least
part tapered fluid flow channel. The fluid outlet may be substantially the same shape as the at
least part tapered fluid flow channel.

[0018] The fluid may be air.

[0019] The fluid flow channel may comprise one or more fins. The, or each, fin may be an
elongate longitudinal member. The, or each, fin may be arranged substantially longitudinally
from the first end of the at least part tapered fluid flow channel to the second end of the at least
part tapered fluid flow channel.

[0020] The fins may be arranged in a tapered arrangement. Each fin may comprise a first end
and a second end, the first end of each fin being located proximal to the fluid inlet and the
second end of each fin being located distal to the fluid inlet, and the separation between the
fins may be greater at the second end than at the first end.
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[0021] The profile of the, or each, fin from proximal to the fluid inlet, to distal to the fluid inlet,
may have an arcuate shape. The, or each, fin may be made from a resilient material such that
the fins are configurable to provide support to the user.

[0022] The support structure may comprise a first support layer. The support structure may
comprise a second support layer. The first support layer may be adjacent to the second
support layer. At least one of the first support layer and the second support layer may
comprise a fluid flow channel engagement section. At least one of the first support layer and
the second support layer may comprise a fluid flow channel engagement section, the fluid flow
channel engagement section being configured to engage with the at least part-tapered fluid
flow channel. At least one of the first support layer and the second support layer may comprise
a fluid flow channel engagement section, the fluid flow channel engagement section being
configured to engage with the fluid flow channel.

[0023] At least one of the first support layer and the second support layer may substantially
surround the fluid flow channel. At least a part of the fluid flow channel engagement section
may be tapered. At least a portion of the fluid flow channel engagement section, and at least a
portion of the fluid flow channel, may be arranged to be substantially co-planar.

[0024] At least a portion of the fluid flow channel engagement section, and at least a portion of
the fluid outlet, may be arranged to be co-planar. The fluid flow channel engagement section
may be substantially identical in shape to the fluid flow channel. The fluid flow channel
engagement section may be substantially identical in shape to the fluid outlet.

[0025] The first support layer may be a substantially planar member. The first support layer
may be a substantially rectangular planar member. The second support layer may be a
substantially planar member. The second support layer may be a substantially rectangular
planar member. At least one of the first support layer and the second support layer may be a
substantially planar member.

[0026] The first support layer may be made from a resilient material. The second support layer
may be made from a resilient material. At least one of the first support layer and the second
support layer may be made from a resilient material.

[0027] The support structure may comprise a third support layer. The third support layer may
be a substantially planar member. The third support layer may be a substantially rectangular
planar member. The second support layer may be located between the first support layer and
the third support layer.

[0028] The support structure may be configurable to be foldable by way of a flexible region.
The third support layer may comprise at least two parts, the at least two parts being spaced
apart to provide a gap therebetween. The second support layer may comprise at least two
parts, the at least two parts being spaced apart to provide a gap therebetween. The gap
between the at least two parts of the second support layer, and/or the gap between the at least
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two parts of the third support layer, may provide a flexible region.

[0029] The width of the gap between the at least two parts of the third support layer may be
greater than the width of the gap between the at least two parts of the second support layer.
The length of the first support layer may be greater than the length of the second support
layer. The length of the first support layer may be greater than the length of the third support
layer. The length of the second support layer may be greater than the length of the third
support layer. The second support layer may be configured to be foldable by way of a flexible
section of the second support layer. The length of the first support layer may be greater than
the length of the second support layer and the length of the first support layer may be greater
than the length of the third support layer, the first support layer being configured to be foldable
such that at least an edge of the first support layer abuts the third support layer.

[0030] The first support layer may comprise a length of between approximately 300 mm and
approximately 420 mm. The first support layer may comprise a width of between approximately
300 mm and approximately 420 mm. The first support layer may comprise a thickness of
between approximately 5 mm and approximately 15 mm. The first support layer may comprise
a length of between approximately 300 mm and approximately 770 mm.

[0031] The second support layer may comprise a length of between approximately 300 mm
and approximately 420 mm. The second support layer may comprise a width of between
approximately 300 mm and approximately 420 mm. The second support layer may comprise a
thickness of between approximately 5 mm and approximately 15 mm. The second support
layer may comprise a length of between approximately 300 mm and approximately 770 mm.

[0032] The third support layer may comprise a length of between approximately 300 mm and
approximately 420 mm. The third support layer may comprise a width of between
approximately 300 mm and approximately 420 mm. The third support layer may comprise a
thickness of between approximately 3 mm and approximately 7 mm. The third support layer
may comprise a length of between approximately 300 mm and approximately 770 mm.

[0033] The support structure may comprise a first fluid dispersion layer. The support structure
may be arranged such that fluid can flow from the fluid outlet through the first fluid dispersion
layer. The first fluid dispersion layer may be made from a fabric material.

[0034] At least part of the first fluid dispersion layer may be porous. At least part of the first
fluid dispersion layer may be non-porous. The porous part of the first fluid dispersion layer may
be configured to allow fluid to pass therethrough. The non-porous part of the first fluid
dispersion layer may be configured to mitigate or prevent the flow of fluid.

[0035] The porous part of the first fluid dispersion layer and the fluid outlet may at least
partially overlap. The width of the porous part of the first fluid dispersion layer may be greater
than the width of the fluid outlet.



DK/EP 3600958 T3

[0036] The length of the porous part of the first fluid dispersion layer may be greater than the
length of the fluid outlet.

[0037] The porous part of the first fluid dispersion layer may be a high surface area to volume
ratio structure. The porous part of the first fluid dispersion layer may be a mesh structure, or
the like.

[0038] The non-porous part of the first fluid dispersion layer may be located on a lower region
of the first fluid dispersion layer. The first fluid dispersion layer may be configured to
substantially surround the support structure.

[0039] The first fluid dispersion layer may be configured to substantially surround the fluid flow
channel. The first fluid dispersion layer may be configured to substantially surround the first
support layer. The first fluid dispersion layer may be configured to substantially surround the
second support layer. The first fluid dispersion layer may be configured to substantially
surround the third support layer. The first fluid dispersion layer may be configured to
substantially surround the fluid flow channel and at least one of the first support layer, or the
second support layer, or the third support layer. The first fluid dispersion layer may be a pouch,
or the like. The support structure may comprise a second fluid dispersion layer. The second
fluid dispersion layer may be configured to allow fluid from the first fluid dispersion layer to flow
to the user.

[0040] At least part of the second fluid dispersion layer may be porous, and/or at least part of
the second fluid dispersion layer may be non-porous. The porous part of the second fluid
dispersion layer may be configured to allow the flow of fluid therethrough. The non-porous part
of the second fluid dispersion layer may be configured to mitigate or prevent the flow of fluid.

[0041] The porous part of the second fluid dispersion layer and the porous part of the first fluid
dispersion layer may at least partially overlap. The width of the porous part of the second fluid
dispersion layer may be greater than the width of the fluid outlet. The length of the porous part
of the second fluid dispersion layer may be greater than the length of the fluid outlet. The
porous part of the second fluid dispersion layer may be a high surface area to volume ratio
structure.

[0042] The porous part of the second fluid dispersion layer may be a mesh structure, or the
like. The non-porous part of the second fluid dispersion layer may be located on a lower region
of the second fluid dispersion layer. The non-porous part of the second fluid dispersion layer
may be configured to substantially surround the porous part of the second fluid dispersion
layer. The second fluid dispersion layer may be a pouch, or the like.

[0043] The support structure may comprise, or is configured to attach to, a fluid flow control
apparatus. The fluid inlet may be connectable to the fluid flow control apparatus.

[0044] The fluid flow control apparatus may be a fan, or the like. The fluid flow control
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apparatus may be a pump, or the like.

[0045] The fluid flow control apparatus may be formed within a housing. The housing may
comprise a fan inlet and a fan outlet. The fan outlet may be connected to the fluid inlet of the
fluid flow channel.

[0046] The housing may comprise a pump inlet and a pump outlet. The pump outlet may be
connected to the fluid inlet of the fluid flow channel. The pump inlet may be connected to a
source of fluid.

[0047] The support structure may comprise a control module. The control module may be
configured to control the fluid flow control apparatus.

[0048] The fluid flow control apparatus may comprise a battery. The battery may be a
rechargeable battery. The battery may be a lithium ion battery.

[0049] The battery may be operable to provide a voltage of between approximately 2.5 Volts
and approximately 4.2 \olts. The battery may be operable to provide a maximum current of
approximately 3 Amperes. The battery may be operable to provide a voltage of between
approximately 2.5 Volts and approximately 4.2 Volts and/or a maximum current of
approximately 3 Amperes. The battery may have a capacity of between approximately 7000
mAh and approximately 9000 mAh. The battery may have a capacity of approximately 7800
mAh. The battery may provide electrical power to the control module and the fluid flow control
apparatus. In use, the battery may last for between approximately 3 hours and approximately
20 hours. In use, the battery may last for between approximately 3 hours and approximately 24
hours.

[0050] The fluid inlet may be connectable to the fluid flow control apparatus by way of an
attachment mechanism. The attachment mechanism may be a snap fit connector, a friction fit
connector, a clamp connector, or the like. There may be one or more, or a plurality of, fluid
inlets. The, or each, fluid inlet may be connectable to the fluid flow control apparatus. The fluid
inlet may have a substantially rectangular cross section.

[0051] The fluid outlet may comprise one or more, or a plurality of, apertures.

[0052] The support structure may comprise one or more, or a plurality of, fluid flow channels.
The support structure may comprise two fluid flow channels. The fluid flow channels may be
spaced substantially equidistantly.

[0053] The top section of the fluid flow channel may comprise one or more, or a plurality of,
apertures. The sidewalls, of the fluid flow channel may comprise one or more, or a plurality of,
apertures. The bottom section may comprise one or more, or a plurality of, apertures. The fluid
outlet may be formed by one or more, or a plurality of, apertures in the top section, the sidewall
or sidewalls, and/or in the bottom section. The top section of the fluid flow channel may
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comprise a porous membrane. The porous membrane may be a mesh structure.

[0054] The, or each, fin may be made from a resilient material. The, or each, fin may be made
from a plastics material. The, or each, fin may be made from polyurethane. The, or each, fin
may be made from an elastomer material. The, or each, fin may be made from a moulded
elastomer. The, or each, fin may be made from a resilient material such that, in use, the weight
of the user does not deform the fluid flow channel. The, or each, fin may be made from a
resilient material such that, in use, the weight of the user does not obstruct the flow of fluid
within the fluid flow channel.

[0055] The, or each, fin may comprise a first end and a second end. The first end of each fin
may be located proximal to the fluid inlet. The second end of each fin may be located distal to
the fluid inlet. The separation between the fins may be greater at the second end than at the
first end. In this arrangement, the fins are tapered. In this arrangement, obstruction of the flow
of fluid from the fluid inlet to the fluid outlet is minimised.

[0056] At least a part of the sidewalls of the fluid flow channel may be substantially planar. The
sidewalls of the fluid flow channel may be substantially planar members. The sidewalls of the
fluid flow channel may be elongate members. The sidewalls of the fluid flow channel may be
elongate planar members. Without wishing to be bound by theory, it is thought that
substantially planar sidewalls prevent the formation of eddies, and thus substantially planar
sidewalls increase the efficiency of fluid-flow within the fluid flow channel.

[0057] The fluid flow control apparatus may comprise one or more fans. The, or each, fan may
be a radial fan. The fluid flow control apparatus may comprise one or more pumps.

[0058] The fluid outlet of the fluid flow control apparatus may be connectable to the fluid inlet
of the fluid flow channel by way of an attachment mechanism. The attachment mechanism may
be a snap fit connector. The attachment mechanism may be a releasable attachment
mechanism. The attachment mechanism may comprise a plug and a socket.

[0059] The plug may comprise one or more socket engagement portions. At least one of the
socket engagement portions may be a resilient member. At least one of the socket
engagement portions may be a flexible member. At least one of the socket engagement
portions may be biased to be in a first position. At least one of the socket engagement portions
may comprise a rectangular cuboid, which optionally is a substantially rounded rectangular
cuboid.

[0060] The socket may comprise one or more plug engaging portions. At least one of the plug
engaging portions may be a slot, aperture, hole, or the like. At least one of the plug engaging
portions may be a substantially rectangular shaped hole in the socket. At least one of the plug
engaging portions may be a rectangular shaped hole in the socket, which optionally is a
substantially rounded rectangular shaped hole.
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[0061] The plug and the socket may be configured to be moveable between an unlocked state
and a locked state. VWhen moved between the unlocked state and the locked state, at least one
of the socket engagement portions may move from the first position to a second position, and
optionally from the second position to the first position.

[0062] The fluid flow control apparatus may comprise one or more batteries. The one or more
batteries may be housed within the housing of the fluid flow control apparatus.

[0063] The control module may be connectable to the fluid flow control apparatus. The control
module may be configurable to control the fluid flow control apparatus. The control module
may be configurable to control the flow rate of fluid exiting the fluid outlet of the fluid flow
control apparatus. The control module may be configurable to control the fluid flow control
apparatus by way of wireless communication. The control module may be configurable to
control the fluid flow control apparatus by way of a wired connection between the control
module and the fluid flow control apparatus. The fluid flow control apparatus may comprise an
electrical connector. The electrical connector may be located on an upper region of the fluid
flow control apparatus. The electrical connector may be located on a top surface of the fluid
flow control apparatus. The electrical connector may be located substantially adjacent to the
fan outlet of the housing of the fluid flow control apparatus. The control module may comprise
one or more batteries. The control module may comprise one or more rechargeable batteries.
The control module may comprise one or more universal serial bus (USB) ports. The one or
more rechargeable batteries of the control module may be recharged by way of the USB port
of the control module. The rechargeable battery of the fluid flow control apparatus may be
recharged by way of the one or more USB ports of the control module. The rechargeable
battery of the fluid flow control apparatus may be recharged by way of a charging port. The
charging port may be located on the housing of the fluid flow control apparatus. The charging
port may be located substantially adjacent to the rechargeable battery. The charging port may
be located on a top surface of the fluid flow control apparatus. The charging port may be
located substantially adjacent to the fan outlet of the housing of the fluid flow control apparatus.

[0064] The first fluid dispersion layer may comprise one or more fluid dispersion layers. The
first fluid dispersion layer may comprise a first part and a second part. The first fluid dispersion
layer may comprise a first part and a second part, wherein the first part and the second part
are attachable to each other. The first part and the second part may be attachable to each
other, and may be configurable to fit over the support structure. In this arrangement, the first
fluid dispersion layer may be placed over the support structure. In this arrangement, the first
fluid dispersion layer may be placed over the support structure, and may be secured by way of
a fastening mechanism, or attachment mechanism. The fastening mechanism may be one or
more, or a plurality of, snap fasteners. The fastening mechanism may be one or more, or a
plurality of, stitches, or the like.

[0065] The first fluid dispersion layer may be configured to wick moisture away from the user.
That is, the first fluid dispersion layer may be configured to remove fluid from the user by way
of a wicking mechanism.



DK/EP 3600958 T3

[0066] The first fluid dispersion layer may comprise one or more, or a plurality of, non-porous
sections. The, or each, non-porous section may be configurable to block the flow of fluid
through the first fluid dispersion layer.

[0067] The first fluid dispersion layer may comprise an upper region and a lower region. The
lower region of the first fluid dispersion layer may be located proximal to the fluid inlet. The
upper region of the first fluid dispersion layer may be located distal to the fluid inlet.

[0068] The, or each, non-porous section may be located on the lower region of the first fluid
dispersion layer. The, or each, non-porous section may be located on the upper region of the
first fluid dispersion layer.

[0069] The first fluid dispersion layer may comprise one or more fluid inlet engagement
portions. The one or more fluid inlet engagement portions may be configurable to engage with,
or substantially surround, the fluid inlet. In this arrangement, a portion of the first fluid
dispersion layer surrounds the fluid inlet. The one or more fluid inlet engagement portions may
be configurable to engage with, or substantially surround, a portion of the fluid flow control
apparatus.

[0070] The second fluid dispersion layer may be in the form of a cover layer. The second fluid
dispersion layer may be in the form of a cover layer which acts as a housing for, for example,
the first, second, and third support layers, the fluid flow channel, and the first fluid dispersion
layer.

[0071] The second fluid dispersion layer may be attachable to a mobility device, such as a
wheelchair, or the like. The second fluid dispersion layer may be attachable to a mobility
device, or the like, by way of a fastening mechanism. The fastening mechanism may be a hook
and loop mechanism. In this arrangement, the second fluid dispersion layer may surround or
house the support structure, and the second fluid dispersion layer may be attachable to a
mobility device, or the like, such that the support structure is affixed to the mobility device.

[0072] The second fluid dispersion layer may be configured to wick moisture away from the
user. That is, the second fluid dispersion layer may be configured to remove fluid from the user
by way of a wicking mechanism.

[0073] At least a part of the second fluid dispersion layer may be porous. The porous part may
be made from a porous, or mesh like, material. The porous part may have a substantially
rectangular cross section. At least one edge of the porous part may be arcuate. At least one
edge of the porous part may be sine wave shaped.

[0074] The second fluid dispersion layer may comprise one or more, or a plurality of, non-
porous sections. The, or each, non-porous section may be configurable to block the flow of
fluid. In this arrangement, fluid may flow through the porous part of the second fluid dispersion
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layer. In this arrangement, fluid may be prevented from flowing through the non-porous section
of the second fluid dispersion layer.

[0075] The second fluid dispersion layer may comprise an upper region and a lower region.
The lower region of the second fluid dispersion layer may be located proximal to the fluid inlet.
The upper region of the second fluid dispersion layer may be located distal to the fluid inlet.

[0076] The, or each, non-porous section may be located on the lower region of the second
fluid dispersion layer. The, or each, non-porous section may be located on the upper region of
the second fluid dispersion layer. The, or each, non-porous section may have a substantially
rectangular cross section.

[0077] The mobility device may be a wheelchair, or the like.

[0078] One or more of the sidewalls of the fluid flow channel may comprise an outer surface
that is in contact with or that faces at least one of the first support layer, the second support
layer and the third support layer.

[0079] The fluid flow channel may comprise a support layer engagement portion. The support
structure may be arranged such that the support layer engagement portion is engageable with
at least one of the first support layer, the second support layer and the third support layer. The
support layer engagement portion may comprise one or more protrusions.

[0080] At least a part of the support layer engagement portion may be located on one or more
of the sidewalls of the fluid flow channel. At least a part of the support layer engagement
portion may be located on one or more of the outer surfaces of the sidewalls of the fluid flow
channel. The support layer engagement portion may comprise one or more protrusions
located on one or more of the sidewalls of the fluid flow channel. The one or more protrusions
may be located on one or more of the outer surfaces of the sidewalls of the fluid flow channel.
The one or more protrusions may be planar members and/or tabs.

[0081] The one or more protrusions may be angled away from the outer surface of the
sidewalls. The one or more protrusions may be angled away from the outer surface of the
sidewalls by up to approximately 90°. The one or more protrusions may be angled away from
the outer surface of the sidewalls by up to approximately 90°, such that the protrusions slope
generally towards the inlet of the fluid flow channel.

[0082] At least one of the first support layer, the second support layer and the third support
layer may be configured to accommodate at least a part of the support layer engagement
portion. At least one of the first support layer, the second support layer and the third support
layer may be configured to accommodate at least a part of the support layer engagement
portion by way of one or more slots, slits, cut-out portions, or the like.

[0083] The fluid flow channel may comprise a rigid member. The rigid member may be at least



DK/EP 3600958 T3

partly located on the bottom section of the fluid flow channel. The rigid member may be
connected to the sidewalls of the fluid flow channel. The rigid member may be integrally
formed with the fluid flow channel. The rigid member may be one or more struts, rods, bars, or
the like. The rigid member may be arranged in a hatch arrangement. The hatch arrangement
may be a substantially rhombus hatch arrangement, or the like. The rigid member may be
configured to mitigate deformation of the fluid flow channel. The rigid member may be
configured to increase the rigidity of the fluid flow channel. The rigid member may be
configured to provide support to the fluid flow channel.

[0084] The fluid flow control apparatus may comprise a frame member. The frame member
may be releasably attachable to the housing of the fluid flow control apparatus. The frame
member may be secured to the housing of the fluid flow control apparatus, optionally by way of
an adhesive. The adhesive may be a glue, or the like. The frame member may be a bar, a rod,
a pole, a cable, or the like. The frame member may be a planar member. The second fluid
dispersion layer may be attachable to the frame member. The second fluid dispersion layer
may be attachable to the frame member by way of the fastening mechanism of the second
fluid dispersion layer. The frame member may be integrally formed with the housing of the fluid
flow control apparatus. The frame member may be made from a plastic material.

[0085] According to an embodiment there is provided an apparatus for providing fluid to a
support structure for supporting the body of a user, the apparatus comprising:

a support structure for supporting the user, the support structure comprising:

a fluid flow channel, the fluid flow channel comprising:

a fluid inlet; and

a top section comprising one or more apertures, the one or more apertures forming one or
more fluid outlets in the top section; wherein at least part of the fluid flow channel is tapered,
the at least part tapered fluid flow channel comprising a first end and a second end;

the first end of the at least part tapered fluid flow channel being located proximal to the fluid
inlet and the second end of the at least part tapered fluid flow channel being located distal to
the fluid inlet; and wherein the width of the second end of the at least part tapered fluid flow
channel is greater than the width of the first end of the at least part tapered fluid flow channel;
and wherein the, or each, fluid outlet comprises a first end located proximal to the fluid inlet
and a second end located distal to the fluid inlet.

[0086] The fluid may be air.
[0087] The apparatus may further comprise a fluid flow control apparatus.

[0088] The fluid flow control apparatus may be a fan. The fluid flow control apparatus may be
a pump, or the like.

[0089] Embodiments of the second aspect of the invention may include one or more features
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of the first aspect of the invention or its embodiments. Similarly, embodiments of the first
aspect of the invention may include one or more features of the second aspect of the invention
or its embodiments.

[0090] According to a further embodiment of the invention there is provided a method of
dispersing fluid, the method comprising the steps of:

providing a support structure for supporting a user, the support structure comprising:

a fluid flow channel, the fluid flow channel comprising:

a fluid inlet; and
a top section comprising one or more apertures, the

one or more apertures forming one or more fluid outlets in the top section; wherein at least
part of the fluid flow channel is tapered, the tapered part comprising a first end and a second
end;

the first end of the tapered part being located proximal to the fluid inlet and the second end of
the tapered part being located distal to the fluid inlet; wherein the width of the second end of
the tapered part is greater than the width of the first end of the tapered part; and

wherein the, or each, fluid outlet comprises a first end located proximal to the fluid inlet and a
second end located distal to the fluid inlet; the method further comprising the steps of:
providing fluid to the fluid flow channel via the fluid inlet, such that fluid flows through the fluid
outlet to the user; and

dispersing the fluid after or on flowing through the fluid outlet such that dispersed fluid is
provided to the user.

[0091] The fluid may be air.
[0092] The method may comprise the further step of providing a fluid flow control apparatus.

[0093] The method may comprise the step of connecting the fluid inlet to a fluid flow control
apparatus.

[0094] The fluid flow control apparatus may be a fan. The fluid flow control apparatus may be
a pump, or the like.

[0095] Embodiments of the third aspect of the invention may include one or more features of
the first or second aspects of the invention or their embodiments. Similarly, embodiments of the
first or second aspects of the invention may include one or more features of the third aspect of
the invention or its embodiments.
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[0096] According to an another embodiment of the invention there is provided an apparatus
comprising the support structure of the first aspect of the invention.

Brief Description of the Drawings

[0097] Embodiments of the invention will now be described, by way of example, with reference
to the drawings, in which:

Fig. 1 is an isometric view of the support structure according to an embodiment of this
invention;

Fig. 2a is a top view of one of the fluid flow channels of the support structure of Fig. 1;

Fig. 2b is a side view of one of the fluid flow channels of the support structure of Fig. 1;

Fig. 3 is an isometric view of one of the fluid flow channels of the support structure of Fig. 1;
Fig. 4 is a front view of the support structure of Fig. 1;

Fig. 5a is an isometric view of the first, second and third support layers of the support structure
of Fig. 1;

Fig. 5b is an exploded view of the first, second and third support layers of the support structure
of Fig. 1;

Fig. 6a is a front view of the first fluid dispersion layer of the support structure of Fig. 1;
Fig. 6b is a back view of the first fluid dispersion layer of the support structure of Fig. 1;
Fig. 7 is a top view of the support structure of Fig. 1;

Fig. 8a is a front view of the second fluid dispersion layer of the support structure of Fig. 1;
Fig. 8b is a side view of the second fluid dispersion layer of the support structure of Fig. 1;

Fig. 8¢ is an isometric view of the second fluid dispersion layer of the support structure of Fig.
1;

Fig. 8d is a back view of the second fluid dispersion layer of the support structure of Fig. 1;

Fig. 9a is a front view of an alternative embodiment of the second fluid dispersion layer of the
support structure of Fig. 1;

Fig. 9b is a side view of an alternative embodiment of the second fluid dispersion layer of the
support structure of Fig. 1;

Fig. 9c is an isometric view of an alternative embodiment of the second fluid dispersion layer of
the support structure of Fig. 1;
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Fig. 9d is a back view of an alternative embodiment of the second fluid dispersion layer of the
support structure of Fig. 1;

Fig. 10a is a front view of an alternative embodiment of the first, second and third support
layers of the support structure of Fig. 1;

Fig. 10b is a side view of an alternative embodiment of the first, second and third support
layers of the support structure of Fig. 1;

Fig. 10c is a top view of an alternative embodiment of the first, second and third support layers
of the support structure of Fig. 1;

Fig. 10d is an isometric view of a back section of an alternative embodiment of the first, second
and third support layers of the support structure of Fig. 1;

Fig. 10e is an isometric view of an alternative embodiment of the first, second and third support
layers of the support structure of Fig. 1;

Fig. 10f is an isometric view of an assembled alternative embodiment of the first, second and
third support layers of the support structure of Fig. 1;

Fig. 11a is an isometric view of an unassembled alternative embodiment of the fluid flow
channel of the support structure of Fig. 1;

Fig. 11b is an isometric view of an assembled alternative embodiment of the fluid flow channel
of the support structure of Fig. 1;

Fig. 11c is a top view of an assembled alternative embodiment of the fluid flow channel of the
support structure of Fig. 1;

Fig. 11d is an isometric view of an assembled alternative embodiment of the fluid flow channel
of the support structure of Fig. 1;

Fig. 11e is a front view of an assembled alternative embodiment of the fluid flow channel of the
support structure of Fig. 1;

Fig. 11f is a side view of an assembled alternative embodiment of the fluid flow channel of the
support structure of Fig. 1;

Fig. 11g is a back view of an assembled alternative embodiment of the fluid flow channel of the
support structure of Fig. 1;

Fig. 12a is a top view of an alternative embodiment of the fluid flow control apparatus of the
support structure of Fig. 1;

Fig. 12b is a front view of an alternative embodiment of the fluid flow control apparatus of the
support structure of Fig. 1;

Fig. 12c is a side view of an alternative embodiment of the fluid flow control apparatus of the
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support structure of Fig. 1;

Fig. 12d is an isometric view of an alternative embodiment of the fluid flow control apparatus of
the support structure of Fig. 1;

Fig. 12e is an isometric view of an alternative embodiment of the fluid flow control apparatus of
the support structure of Fig. 1;

Fig. 13a is a front view of an alternative embodiment of the first support layer of the support
structure of Fig. 1; and

Fig. 13b is a front view of an alternative embodiment of the second support layer of the support
structure of Fig. 1.

Description of Embodiments

[0098] With reference to Figs. 1 to 5, a support structure 1 for supporting the user of a mobility
device, or the like, is illustrated.

[0099] With reference to Fig. 1 the support structure 1 has two fluid flow channels 20. The fluid
flow channels 20 have a fluid inlet 22 and a fluid outlet 50. As best shown in Fig. 3, the fluid
flow channels 20 have a length axis 20x, a width axis 20y and a depth axis 20z. In the
embodiment illustrated and described here, substantially the whole of the fluid flow channels
20 are tapered. The tapered channels 20 have a first end 28 and a second end 30. The first
end 28 is located proximal to the fluid inlet 22 and the second end 30 is located distal to the
fluid inlet 22. As best shown in Fig. 3, the width 32 of the second end 30 of the tapered
channels 20 is greater than the width 33 of the first end 28 of the tapered channels 20. In this
arrangement, the maximum width of each tapered channel 20 is located furthest from the fluid
inlet 22. The maximum width is therefore located at the second end 30 of each tapered
channel 20. However, it should also be understood that the maximum width of each tapered
channel 20 could be located at other locations throughout the fluid flow channel 20. It should
also be understood that at least a part of (rather than substantially all of) each fluid flow
channel 20 could be tapered. Furthermore, it will be understood that there could be one or
more, or a plurality of, tapered parts 20 within the, or each, fluid flow channel 20. In some
embodiments, at least a part of the fluid flow channel 20 could be flexible.

[0100] As best shown in Fig. 3, each fluid flow channel 20 comprises a top section 21, a
bottom section 20b and sidewalls 20c. Each fluid flow channel 20 has a length, width and
depth. The length of each fluid flow channel 20 is the distance between the first end 28 and the
second end 30. The width of each fluid flow channel 20 is the distance between the sidewalls
20c. The depth of each fluid flow channel 20 is the distance between the top section 21 and
the bottom section 20b. In the embodiment illustrated and described here, the minimum width
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of each tapered channel 20 is located closest to the fluid inlet 22.

[0101] As shown in Fig. 3, the tapered channel 20 is formed by the divergence of the sidewalls
20c of each fluid flow channel 20. That is, the minimum distance between the sidewalls 20c is
located proximal to the fluid inlet 22, and the maximum distance between the sidewalls 20c is
located distal to the fluid inlet 22. In this arrangement, the divergence of the sidewalls 20c
occurs from proximal the fluid inlet 22 to distal the fluid inlet 22. As shown in Fig. 3, the depth
of the first end 28 of the at least part tapered fluid flow channel 20 is greater than the depth of
the second end 30 of the at least part tapered fluid flow channel 20.

[0102] The sidewalls 20c of each fluid flow channel 20 are substantially elongate planar
members. Without wishing to be bound by theory, it is thought that substantially planar
sidewalls 20c prevent the formation of eddies, and thus substantially planar sidewalls 20c
increase the efficiency of fluid-flow within each fluid flow channel 20.

[0103] As shown in Figs. 1 and 2, in the embodiment illustrated here, the fluid outlet 50 is
formed from an open part 21a of the top section 21 of the fluid flow channel 20. The top
section 21 of the fluid flow channel 20 also comprises a closed part 21b. However, it should be
understood that the fluid outlet 50 could be formed from one or more apertures in each fluid
flow channel 20.

[0104] Each fluid flow channel 20 is configured such that fluid can flow from the fluid inlet 22 to
the fluid outlet 50. Each tapered channel 20 allows fluid from the fluid inlet 22 to flow
throughout the fluid flow channel 20, such that fluid can exit from the fluid outlet 50 throughout
the whole of fluid flow channel 20. This exiting of fluid throughout the whole of the fluid flow
channel 20 is used to provide fluid to the user of a mobility device over a wider area.

[0105] Without wishing to be bound by theory, it is thought that for a fixed supply of fluid to the
fluid inlet 22, the absence of a tapered channel 20 will result in a reduced amount of fluid
reaching the upper region 23a of each fluid flow channel 20 and an increase in the amount of
fluid exiting the lower region 23b. This will then result in fluid being provided to the user over a
reduced area. Subsequently, the cooling effect to the user will be reduced. The supply of fluid
to the fluid inlet 22 will then need to be increased to achieve the same area of fluid provided to
the user. This could result in, for example, the need for a larger fluid flow control apparatus 3
and/or a larger electrical power system or battery.

[0106] In this embodiment, as shown in Figs. 1 and 2, substantially the whole of the top section
21 of each fluid flow channel 20 is open 21a. However, it should be understood that at least a
part of the top section 21 of each fluid flow channel 20 could be open. The open section 21a of
the top section 21 forms the fluid outlet 50. For example, the top section 21 of each fluid flow
channel 20 could be formed mainly by a closed section 21b, but the closed section 21b having
a number of apertures that act as fluid outlets 50.

[0107] In this embodiment, and as best shown in Fig. 2a, the fluid outlet 50 comprises a first
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end 50a and a second end 50b. The first end 50a of the fluid outlet 50 is located proximal to
the fluid inlet 22 and has a width 51y, and the second end 50b of the fluid outlet 50 is located
distal to the fluid inlet 22 and has a width 50y. The width 50y of the second end 50b of the fluid
outlet 50 is greater than the width 51y of the first end 50a of the fluid outlet 50. In this
arrangement, the fluid outlet 50 is tapered. The fluid outlet 50 is substantially the same shape
as the tapered channels 20.

[0108] In this embodiment, the fluid is air.

[0109] As best shown in Fig. 3, the fluid flow channel 20 has a number of fins 60, which are
elongate longitudinal members arranged substantially longitudinally from the first end 28 of
each fluid flow channel 20 to the second end 30 of each fluid flow channel 20. Each fin 60
comprises a first end 60a and a second end 60b, the first end 60a of each fin 60 being located
proximal to the fluid inlet 22 and the second end 60b of each fin 60 being located distal to the
fluid inlet 22. The separation between the fins 60 is greater at the second end 60b than at first
end 60a. In this arrangement, the fins 60 are tapered. This arrangement of the fins 60
minimises the obstruction of the flow of fluid from the fluid inlet 22.

[0110] In the embodiment illustrated and described here, the height of each fin 60, measured
with reference to the depth axis 20z, has an arcuate shape from proximal to the fluid inlet 22,
to distal to the fluid inlet 22. That is, the profile of each fin, measured from proximal to the fluid
inlet 22, to distal to the fluid inlet 22, has an arcuate shape. The fins 60 prevent each fluid flow
channel 20 from becoming partially or completely blocked by the weight of the user. The fins
60 provide support to the user and are made from a resilient material, such as, for example,
polyurethane or a moulded elastomer.

[0111] As best shown in Figs. 4 and 5, the support structure 1 comprises first, second and third
support layers 70, 80, 90, which are substantially planar members. The support layers 70, 80,
90 are made from a foam like material. For example, the support layers 70, 80, 90 could be
made from a memory foam type material, to provide support and comfort to the user. As
shown in Fig. 5, the first and second support layers 70, 80, have shaped sections, which act as
fluid flow channel engagement sections 72, 82. In this embodiment, there are two fluid flow
channel engagement sections 72, 82 in the first and second support layers 70, 80, which are
engageable with the fluid flow channels 20. As shown in Figs 1 and 4, the first and second
support layers 70, 80 substantially surround the fluid flow channels 20. The fluid flow channel
engagement sections 72, 82 are tapered to substantially match the shape of the fluid flow
channels 20, and also the shape of the fluid outlet 50.

[0112] The third support layer 90 inter alia protects, and provides support to, the fluid flow
channels 20. For example, in use the support structure 1 will typically be attached to a mobility
device, and the third support layer 90 minimises the wear and tear that would result from the
fluid flow channels 20 contacting the mobility device. In some embodiments, the third support
layer 90 minimises the wear and tear caused to other parts of the support structure 1 by
preventing those parts of the support structure 1 from contacting the fluid flow channel 20. The
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third support layer 90 also contributes to the support and comfort provided to the user. As will
be described in more detail below, in an alternative embodiment, the first support layer 70 may
be folded over the third support layer 90. In this arrangement, at least a section of the first
support layer 70 also provides protection, and provides support to, the fluid flow channels 20.

[0113] As best shown in Figs. 4, 6a and 6b, the support structure 1 comprises a first fluid
dispersion layer 100. The first fluid dispersion layer 100 is formed from two parts 100a, 100b
that are attached together to form a pouch, which can then be placed over the support layers
70, 80, 90. The first fluid dispersion layer 100 is then secured in place by way of a fastening
mechanism 110 in order to surround the first, second and third support layers 70, 80, 90. The
fastening mechanism 110 is a plurality of snap fasteners, however other fastening mechanisms
110 could be used. For example, the fastening mechanism 110 could be one or more, or a
plurality of, stitches. The first fluid dispersion layer 100 is made from a fabric material. A part of
the first fluid dispersion layer 100 is porous 102, and the remaining part of the fluid dispersion
layer is non-porous 104. The non-porous part 104 is configured to substantially block the flow
of fluid therethrough. The first fluid dispersion layer 100 is configured to allow fluid exiting the
fluid outlet 50 to flow through the porous part 102.

[0114] As shown in Fig. 4, the porous part 102, which in this embodiment has a larger surface
area than the fluid outlet 50, disperses fluid from the fluid outlet 50. The dispersion of the fluid
results in fluid being provided to the user over a wider area, and thus the cooling effect of
providing fluid to the user is dispersed over a wider area. This is advantageous when cooling
the user, and when removing moisture from the user. Furthermore, by dispersing the fluid in
this manner, the user is less aware of the flow of fluid. That is, in the absence of a fluid
dispersion layer 100, the user will be more aware of the flow of fluid from the fluid flow channel
20 to the user, as the fluid flow would be concentrated on only those sections where there is a
fluid outlet 50. The provision of the first fluid dispersion layer 100 thus improves the comfort of
the user.

[0115] The non-porous part 104 of the first fluid dispersion layer 100 can be used to better
direct the flow of fluid from the fluid outlet 50 through the first fluid dispersion layer 100. As
depicted in Fig. 4, the non-porous part 104 blocks a substantial portion of the fluid outlet 50,
and is located on a lower region 111 of the first fluid dispersion layer 100. In this arrangement,
the fluid flow can be controlled by changing the layout of the non-porous part 104 and the
porous part 102. For example, if the support structure 1 is used as a back rest for a mobility
device, the size of the non-porous part 104 could be selected in order to direct more fluid
towards a user's back or towards a particular area of a user's back. In other applications, the
non-porous part 104 could be selected to provide different fluid flow patterns as desired by the
user, or as designed for. Likewise, the fluid outlet 50 could be comprised of open and closed
portions to provide for customised fluid flow, depending upon the needs of the user.

[0116] In this embodiment, and as shown in Fig. 4, a part of the fluid outlet 50 overlaps with
the porous part 102 of the first fluid dispersion layer 100. However, it should be understood
that substantially the whole of the fluid outlet 50 could be configured to overlap with the porous
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part 102 of the first fluid dispersion layer 100.

[0117] In this embodiment, the width of the porous part 102 of the first fluid dispersion layer
100 is greater than the width of the fluid outlet 50. The length of the porous part 102 of the first
fluid dispersion layer 100 is greater than the length of the fluid outlet 50.

[0118] As best shown in Fig. 7 the support structure 1 is foldable, by way of a flexible region
92. Folding the support structure 1 assists in the ability to transport the present invention, for
example, when travelling by road, air, rail etc. A person may carry the support structure 1, for
example, underarm in a more convenient manner because the support structure 1 is foldable.
As shown in Fig. 5, the third support layer 90 is divided into two parts 90a, 90b. Likewise, the
second support layer 80 is also divided into two parts 80a, 80b. As shown in Fig. 7, there is a
gap 92a between the two parts 90a, 90b of the third support layer 90, and a gap 92b between
the two parts 80a, 80b of the second support layer 80. The flexible region 92 is formed from
the gap 92a and the gap 92b in combination with the first support layer 70, the gaps 92a and
92b enabling the support structure 1 to be folded along the path formed by the gaps 92a and
92b. However it should be understood that the flexible region 92 could be a notch within, one
or more of the support layers 70, 80, 90. The flexible region 92 allows the support structure 1
to be foldable, at least in part because the centre part of the support structure 1 does not
contain any fluid flow components. In this embodiment, the width of the gap 92a in the third
support layer 90 is greater than the width of the gap 92b in the second support layer 80, which
improves the ability of the support structure 1 to be folded.

[0119] With reference to Fig. 5, in this embodiment, the first support layer 70 comprises a
length of between approximately 300 mm and approximately 420 mm, a width of between
approximately 300 mm and approximately 420 mm, and a thickness of between approximately
5 mm and approximately 15 mm. The second support layer 80 comprises a length of between
approximately 300 mm and approximately 420 mm, a width of between approximately 300 mm
and approximately 420 mm, and a thickness of between approximately 5 mm and
approximately 15 mm. The third support layer 90 comprises a length of between approximately
300 mm and 420 mm, a width of between approximately 300 mm and 420 mm, and a
thickness of between approximately 3 mm and approximately 7 mm. However, it should be
understood that the third support layer 90 could have a length of between approximately 320
mm and 340 mm. However, it should be understood that the first support layer 70 could
comprise a length of between approximately 300 mm and approximately 770 mm, the second
support layer 80 could comprise a length of between approximately 300 mm and
approximately 770 mm, and the third support layer 90 could comprise a length of between
approximately 300 mm and approximately 770 mm.

[0120] As best shown in Fig. 8, the support structure 1 further comprises a second fluid
dispersion layer 112. The second fluid dispersion layer 112 is configured to surround the
support layers 70, 80, 90 and the fluid flow channel 20. The second fluid dispersion layer 112
can be attached to a mobility device by way of a fastening mechanism 114, which is formed by
hook and loop fasteners located on flaps. The second fluid dispersion layer 112 thus attaches
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the support structure 1 to the mobility device. The second fluid dispersion layer 112 comprises
a fluid flow control apparatus attachment mechanism 114', which may be used to attach a fluid
flow control apparatus 3 to the second fluid dispersion layer 112. However, it should be
understood that in some embodiments the support structure 1 need not comprise a second
fluid dispersion layer 112. Furthermore, in some embodiments, the second fluid dispersion
layer 112 need not comprise a fastening mechanism 114.

[0121] As shown in Fig. 8, the second fluid dispersion layer 112 comprises a porous part 116
and a non-porous part 118. The porous part 116 is configured to allow fluid to flow from the
first fluid dispersion layer 100, through the second fluid dispersion layer 112 to the user. The
non-porous part 118 is configured to block the flow of fluid. In the embodiment described here,
the porous part 116 is substantially rectangular in shape, with two arcuate, or sine wave
shaped, sides. It should be understood that the porous part of the second fluid dispersion layer
112 could be of a number of different shapes, and could comprise different layouts of porous
116 and non-porous 118 sections.

[0122] With reference to Figs. 4 and 6, the porous part 102 of the first fluid dispersion layer
100 provides a wicking effect, in order to wick moisture away from the user. With reference to
Fig. 8, the porous part 116 of the second fluid dispersion layer 112 also provides a wicking
effect, in order to wick moisture away from the user. In this embodiment, the second fluid
dispersion layer 112 provides fluid to the user. It should be appreciated that in some
embodiments it may be the second fluid dispersion layer 112 that provides a wicking effect.

[0123] With reference to Figs. 6 and 8, the fluid dispersion layers 100, 112, may be detached,
cleaned, and re-attached to improve the ease of maintaining and cleaning the support
structure 1.

[0124] As best shown in Fig. 1, the support structure is attached to a fluid flow control
apparatus 3, which in this embodiment is a fan 4. However, it should be understood that the
support structure could comprise a fluid flow control apparatus 3. In some embodiments, the
fluid flow control apparatus 3 could be a pump, or the like. The fan 4 is a rotary fan, and is
housed within a housing 7. The housing 7 has a fan inlet 5, through which ambient air can flow
into the fan 4, and a fan outlet 6 through which air from the fan 4 can flow. The fan outlet 6 of
the housing 7 is engageable with the fluid inlet 22 of the support structure 1 by way of an
attachment mechanism 8, which is a snap fit connector. The fluid flow control apparatus 3 is
detachable which improves the ability of the support structure 1 to be transported. The user
may disconnect the fluid flow control apparatus 3 from the support structure 1, and fold the
support structure 1, to assist in the transport of the support structure 1. It should be
understood that the fluid flow control apparatus 3 could be attached to the second fluid
dispersion layer 112 by way of the fluid flow control apparatus attachment mechanism 114"

[0125] Electrical power is supplied to the fluid flow control apparatus 3 by way of a
rechargeable battery (not shown), for example, a lithium ion battery. The battery is housed
within the housing 7. In this embodiment, the battery is configured to provide a voltage of
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between approximately 2.4 Volts and 4.2 Volts. The battery is configured to provide a
maximum current of 3 Amperes. The battery is configured such that, in use, the battery
provides electrical power to the fluid flow control apparatus for between approximately 3 hours
and 20 hours. The battery has a capacity of between approximately 7000 mAh and 9000 mAh.

[0126] As shown in fig. 1, a control module 120 is configured to control the fluid flow control
apparatus 3. The control module 120 may control the flow rate of fluid flowing to the user. The
control module 120 is therefore operable to control the temperature of the user by controlling
the operation of the fluid flow control apparatus 3. The control module 120 is housed within a
remote control, which is connected to the fluid flow control apparatus 3. However, it should be
understood that the control module 120 could control the fluid flow control apparatus 3 by way
of wireless communication.

[0127] The support structure 1 illustrated and described here is able to cool a user of a
mobility device by way of convection cooling. The support structure 1 also contributes to
increased evaporation of moisture from the user by providing fluid to the user, and/or through
the wicking mechanism of the fluid dispersion layers 100, 112.

[0128] Fig. 9 depicts an alternative embodiment of the second fluid dispersion layer 112 of Fig.
8. In the embodiment depicted in Fig. 9, the second fluid dispersion layer 112 is the same as
that shown in Fig. 8, with the exception that the layout of the non-porous section 118 and the
porous section 116 is different. In the embodiment shown in Fig. 9, the non-porous section 118
is only located on a lower region of the second fluid dispersion layer 112. In this alternative
embodiment, the non-porous section 118 of the second fluid dispersion layer 112 has a
rectangular cross section.

[0129] Fig. 10 shows an alternative embodiment of the first, second and third support layers
70, 80, 90. The second support layer has a top surface 83. The third support layer 90 has a
top surface 93, a front surface 91a and a back surface 91b. The first support layer 70 has an
upper section 70a.

[0130] In this embodiment, and as best shown in Fig. 10b, the first, second and third support
layers 70, 80, 90 have a length axis 70x. The length of the first, second and third support
layers 70, 80, 90 is in the direction of the length axis 70x. In this embodiment, the length of the
first support layer 70 is greater than the length of the second support layer 80. The length of
the first support layer 70 is also greater than the length of the third support layer 90. The
length of the second support layer 80 is greater than the length of the third support layer 90.
However, it should be understood that the length of the second and third support layers 80, 90
could be substantially equal. Because the length of the first support layer 70 is greater than the
length of the second and third support layers 80, 90, the upper region 70a of the first support
layer 70 can be folded over the second and third support layers 80, 90 as will be described in
more detail below.

[0131] Assembly of the alternative embodiment of the first, second and third support layers 70,
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80, 90 as depicted in Fig. 10 will now be described. The first, second and third support layers
70, 80, 90 are brought together, such that the first support layer 70 is adjacent to the second
support layer 80, and such that the second support layer 80 is adjacent to the third support
layer 90. Next, the upper section 70a of the first support layer 70 is folded around the top
surface 83 of the second support layer 80 and around the top surface 93 and back surface 91b
of the third support layer 90. In this arrangement, and as best shown in Fig. 10f, the upper
section 70a of the first support layer 70 encapsulates the second support layer 80.
Furthermore, a top edge 70b of the first support layer 70 abuts the back surface 91b of the
third support layer 90.

[0132] In this embodiment, the second support layer 80 comprises a flexible section 81. The
flexible section 81 allows a portion of the second support layer 80 to be folded. It should be
understood that in some arrangements, the second support layer 80 need not have a flexible
section 81. For example, if the second and third support layers 80, 90 are substantially equal in
length, the upper region 70a of the first support structure 70 could be folded over the second
and third support layers 80, 90, without the need for a flexible section 81 in the second support
layer 80. In this embodiment, the flexible section 81 is a corrugated section. However, it should
be understood that other types of flexible section could be used.

[0133] Fig. 11 shows an alternative embodiment of the fluid flow channel 20 of the support
structure 1. The fluid flow channel 20 shown in Fig 11 is substantially the same as those shown
in Figs. 1 to 4 with the following differences.

[0134] In the embodiment shown in Figs. 11a to 11g the fluid flow channel 20 comprises
support layer engagement portions 20d in the form of protrusions 20e. In this embodiment, the
protrusions are tabs 20e. The fluid flow channel 20 comprises four protrusions 20e. However, it
should be understood that the support layer engagement portion 20d could comprise other
types of support layer engagement portion 20d. Furthermore, the support layer engagement
portion 20d could comprise one or more protrusions, planar members and/or tabs 20e.

[0135] In this embodiment, the support structure 1 is arranged such that the support layer
engagement portion 20d is engageable with the first support layer 70 and the second support
layer 80. However, in other embodiments the support layer engagement portion 20d could
engage with one or more of the first support layer 70, the second support layer 80 and the
third support layer 90.

[0136] Each support layer engagement portion 20d is located on an outer surface 20g of the
sidewall 20c of the fluid flow channel 20 that is in contact with or that faces the first support
layer 70 and the second support layer 80. In this embodiment the support layer engagement
portion 20d comprises one or more protrusions 20e located on the outer surface 20g of the
sidewalls 20c of the fluid flow channel 20.

[0137] In this embodiment, each of the protrusions 20e are planar members or tabs. Each of
the protrusions 20e are angled away from the outer surface 20g of the sidewalls 20c of the
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fluid flow channel 20. Each of the protrusions 20e could be angled away from the outer surface
20g of the sidewalls 20c of the fluid flow channel 20 by up to approximately 90°. In this
embodiment, the protrusions 20e slope generally towards the inlet 22 of the fluid flow channel
20.

[0138] It will be understood that in some embodiments, each of the protrusions 20e could be
angled away from the outer surface 20g of the sidewalls 20c of the fluid flow channel 20 by up
to 90°. For the fluid flow channel 20 illustrated in Fig. 11, the protrusions 20e slope generally
towards the inlet 22 of the fluid flow channel 20. In some embodiments, some of the
protrusions 20e could slope generally towards the inlet 22 of the fluid flow channel 20, and
some of the protrusions 20e could slope generally away from the inlet 22 of the fluid flow
channel 20. In other embodiments, the protrusions 20e could slope generally away from the
inlet 22 of the fluid flow channel 20.

[0139] When the protrusions 20e engage with the first support layer 70 and the second
support layer 80, the protrusions 20e mitigate movement of the first support layer 70 and the
second support layer 80. During use of the support structure 1 by the end user, it is desirable
to mitigate movement of the first, second and third support layers 70, 80 and 90 with respect to
the fluid flow channels 20. This is primarily because it is undesirable for gaps between the fluid
flow channels 20 and the support layers 70, 80 and 90 to be created during use of the support
structure 1, as the end user is likely to experience discomfort as a result of this. The support
structure engagement portion 20d is used in this embodiment to reduce the risk of this problem
occurring by mitigating movement of the support layers 70, 80 and 90 with respect to the fluid
flow channel 20.

[0140] With reference to Figs. 13a and 13b, and as described in more detail below, in this
embodiment the first support layer 70, the second support layer 80 and the third support layer
90 are configured to accommodate substantially all of the support layer engagement portion
20d by way of eight slits 74 and 84 in each of the first support layer 70 and the second support
layer 80.

[0141] As best shown in Fig. 11d and Fig. 11g, the fluid flow channel 20 comprises a rigid
member 20f connected to the sidewalls 20c of the fluid flow channel 20. The rigid member 20f
is located substantially on the bottom section 20b of the fluid flow channel 20 and is integrally
formed with the fluid flow channel 20. The rigid member 20f is a series of struts arranged in a
hatch arrangement, which in this embodiment is a substantially rhombus hatch arrangement.
However, it should be understood that the rigid member 20f could be one or more, rods, bars,
or the like.

[0142] The rigid member 20f is configured to mitigate deformation of the fluid flow channel 20.
The rigid member 20f is configured to increase the rigidity of the fluid flow channel 20. The

rigid member 20f is configured to provide support to the fluid flow channel 20.

[0143] Fig. 12 shows an alternative embodiment of the fluid flow control apparatus 3, which is
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substantially the same as the fluid flow control apparatus 3 shown in Figs. 1 and 4, with the
following differences. In this embodiment, the fluid flow control apparatus 3 comprises an
electrical connector 10 located on an upper region 7' of the fluid flow control apparatus 3. The
electrical connector is located on a top surface 7" of the fluid flow control apparatus 3
substantially adjacent to the fan outlet 6 of the housing 7 of the fluid flow control apparatus 3.

[0144] As best shown in Fig. 12d, the fluid flow control apparatus 3 is connected to a control
module 120 by way of a wired connection 121. The rechargeable battery of the fluid flow
control apparatus 3 can be recharged by way of a universal serial bus (USB) port 122 of the
control module 120.

[0145] The fluid flow control apparatus 3 comprises a frame member 9. The frame member 9
is secured to the housing 7 of the fluid flow control apparatus 3 by way of a glue (an example
of an adhesive). The frame member 9 is a planar member. However, it should be understood
that the frame member 9 could be a bar, a rod, a pole, a cable, or the like. In some
embodiments, the frame member 9 may be integrally formed with the housing 7 of the fluid
flow control apparatus 3.

[0146] The second fluid dispersion layer 112 is attachable to the frame member 9 by way of
the fastening mechanism 114’ of the second fluid dispersion layer 112.

[0147] In the embodiment illustrated in Figs. 11a to 12e, the fluid inlet 22 of the fluid flow
channel 20 can be connected to the fan outlet 6 of the housing 7 of the fluid flow control
apparatus 3 by way of an attachment mechanism 12. The attachment mechanism 12 is a
releasable attachment mechanism 12 comprising a plug 13 and a socket 14.

[0148] The plug 13 comprises socket engagement portions. For each fluid flow channel 20,
two of the socket engagement portions are resilient, flexible members 13' biased to be in a first
position. In this embodiment, two of the socket engagement portions 13' comprise a
substantially rounded rectangular cuboid.

[0149] Each socket 14 comprises two plug engaging portions, which in this embodiment are
apertures 14' in each socket 14.

[0150] The plug 13 and the socket 14 are configured to be moveable between an unlocked
state and a locked state. When moved from the unlocked state to the locked state, the two
socket engagement portions 13' move from the first position to a second position, and then
from the second position to the first position. The end user can unlock the fluid flow channels
20 from the housing 7 of the fluid flow control apparatus 3 by pressing on the socket
engagement portions 13'.

[0151] Fig. 13 shows an alternative embodiment of the first support layer 70 and the second
support layer 80, which is substantially the same as the first support layer 70 and the second
support layer 80 shown in Fig. 10 with the following differences.
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[0152] The alternative embodiment of the first support layer 70 and the second support layer
80 shown in Fig. 13 is capable of being used with the alternative embodiment of the fluid flow
channel 20 shown in Fig. 11, and it is also capable of being used with the fluid flow channel 20
depicted in Figs. 1 to 4.

[0153] In the embodiment shown in Figs. 13a and 13b, the first support layer 70 and the
second support layer 80 are configured to accommodate at least a part of the support layer
engagement portions 20d of the fluid flow channel 20, by way of eight slits 74 and 84.

[0154] When assembling the support structure 1, the fluid flow channels 20 can be placed into
the fluid flow channel engagement portions 72 and 82, and the protrusions 20e of each fluid
flow channel 20 can be inserted into the slits 74 and 84 of the first support layer 70 and the
second support layer 80.

[0155] It should be understood that in some embodiments the slits could be slots, cut-out
portions, or the like. Furthermore, in some embodiments at least one of the first support layer
70, the second support layer 80, and the third support layer 90 could be configured to
accommodate at least a part of the support layer engagement portions 20d of the fluid flow
channel 20. Moreover, whilst in this embodiment the first support layer 70 and the second
support layer 80 each comprise eight slits 74 and 84, it should be understood that at least one
of the first support layer 70, the second support layer 80 and the third support layer 90 could
be configured to accommodate at least a part of the support layer engagement portion 20d of
the fluid flow channel 20 by way of one or more slots, slits, cut-out portions, or the like.

[0156] In some embodiments, due to the length of the support structure 1, at least a part of the
support structure 1 may be foldable to fit around a mobility device, or the like. At least a part of
the support structure 1 may be foldable around a backrest of a mobility device, or the like. This
allows the support structure 1 to be fitted to a range of different types and sizes of mobility
devices. Furthermore, folding the support structure 1 in this way allows the support structure 1
to be secured to a mobility device 1 in a more reliable manner.

[0157] Modifications may be made to the foregoing embodiments within the scope of the
present invention according to the attached claims.
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Patentkrav

1. Stattestruktur (1) til at stgtte brugeren af en mobilitetsindretning eller
lignende, hvilken stgttestruktur (1) omfatter:
en fluidstrgmningskanal (20), hvilken fluidstrgmningskanal (20) omfatter:
et fluidindlgb (22); og
et gvre afsnit (21) omfattende en eller flere abninger, idet den ene eller
flere abninger danner et eller flere fluidudlgb (50) i det gvre afsnit (21);
hvor mindst en del af fluidstramningskanalen (20) er tilspidset, idet den mindst
delvist tilspidsede fluidstrgmningskanal (20) omfatter en forste ende (28) og en
anden ende (30);
den fgrste ende (28) af den mindst delvist tilspidsede fluidstrgamningskanal
(20) er placeret proksimalt i forhold til fluidindlgbet (22), og den anden
ende (30) af den mindst delvist tilspidsede fluidstramningskanal (20) er
placeret distalt i forhold til fluidindlgbet (22);
hvor bredden af den anden ende (30) af den mindst delvist tilspidsede
fluidstreamningskanal (20) er stgrre end bredden af den forste ende (28) af
den mindst delvist tilspidsede fluidstreamningskanal (20); og
kendetegnet ved, at fluidudlgbet eller hvert fluidudigb (50) omfatter en
fgrste ende (50a) placeret proksimalt i forhold til fluidindlgbet (22) og en
anden ende (50b) placeret distalt i forhold til fluidindlgbet (22).

2. Stgttestrukturen (1) ifglge krav 1, hvor i alt vaesentligt hele fluidstrgmnings-
kanalen (20) er tilspidset.

3. Stgttestrukturen (1) ifglge et hvilket som helst foregdende krav, hvor
fluidstreamningskanalen (20) omfatter sidevaegge (20c¢), idet den minimale
adskillelsesafstand mellem sidevaeggene (20c¢) er placeret ved den fagrste ende
(28) af den mindst delvist tilspidsede fluidstramningskanal (20), og den
maksimale adskillelsesafstand mellem sidevaeggene (20¢) er placeret ved den
anden ende (30) af den mindst delvist tilspidsede fluidstremningskanal (20).

4. Stgttestrukturen (1) ifglge et hvilket som helst foregaende krav, hvor dybden
af den fgrste ende (28) af den mindst delvist tilspidsede fluidstrgmningskanal (20)
er stgrre end dybden af den anden ende (30) af den mindst delvist tilspidsede
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fluidstreamningskanal (20).

5. Stgttestrukturen (1) ifglge et hvilket som helst foregaende krav, hvor
tvaersnitsarealet af den fgrste ende (28) af den mindst delvist tilspidsede
fluidstreamningskanal (20) er stgrre end tvaersnitsarealet af den anden ende (30)
af den mindst delvist tilspidsede fluidstrgmningskanal (20).

6. Stgttestrukturen (1) ifglge et hvilket som helst foregdende krav, hvor det gvre
afsnit (21) af fluidstremningskanalen (20) omfatter en aben del (21a), idet den
abne del (21a) af det gvre afsnit (21) af fluidstrémningskanalen (20) definerer
fluidudigbet (50).

7. Stgttestrukturen (1) ifglge et hvilket som helst foregdende krav, hvor det gvre
afsnit (21) omfatter en lukket del (21b), idet den lukkede del (21b) af det gvre
afsnit (21) af fluidstremningskanalen (20) er placeret proksimalt i forhold til
fluidindlgbet (22).

8. Stgttestrukturen (1) ifglge et hvilket som helst foregdende krav, hvor i alt
vaesentligt hele det gvre afsnit (21) af fluidstrémningskanalen (20) er dbent,
saledes at det danner fluidudlgbet (50).

9. Stgttestrukturen (1) ifglge et hvilket som helst foregdende krav, hvor bredden
af den anden ende (50b) af fluidudlgbet (50) er stgrre end bredden af den farste
ende (50a) af fluidudlgbet (50).

10. Stgttestrukturen (1) ifglge et hvilket som helst foregdende krav, hvor
stgttestrukturen (1) omfatter et fgrste fluiddispersionslag (100), og hvor
stgttestrukturen (1) er indrettet sdledes, at fluid kan strgmme fra fluidudigbet
(50) gennem det fgrste fluiddispersionslag (100).

11. Stottestrukturen (1) ifalge krav 10, hvor mindst en del af fgrste fluid-
dispersionslag (100) er porgst (102) og mindst en del af det forste fluid-
dispersionslag er ikke-porgst (104), idet den porgse del (102) af det fgrste fluid-
dispersionslag (100) er konfigureret til at lade fluid passere derigennem, og idet
den ikke-porgse del (104) af det fgrste fluiddispersionslag (100) er konfigureret til
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begraense eller forhindre strgmningen af fluid.

12. Stottestrukturen (1) ifglge krav 11, hvor den porgse del (102) af det fgrste
fluiddispersionslag (100) og fluidudlgbet (50) mindst delvist overlapper.

13. Stottestrukturen (1) ifolge krav 11 eller krav 12, hvor den ikke-porgse (104)
del af det fgrste fluiddispersionslag (100) er placeret pa et nedre omrade (111) af
det fgrste fluiddispersionslag (100).

14. Apparat til at tilvejebringe fluid til en stgttestruktur (1) for at stotte legemet
af en bruger, hvilket apparat omfatter:
en stgttestruktur (1) til at stette brugeren, hvilken stgttestruktur (1) omfatter:
en fluidstrgmningskanal (20), hvilken fluidstrgmningskanal (20) omfatter:
et fluidindlgb (22); og
et gvre afsnit (21) omfattende en eller flere abninger, idet den ene eller
flere abninger danner et eller flere fluidudlgb (50) i det gvre afsnit (21);
hvor mindst en del af fluidstramningskanalen (20) er tilspidset, idet den mindst
delvist tilspidsede fluidstrgmningskanal (20) omfatter en forste ende (28) og en
anden ende (30);
idet den fgrste ende (28) af den mindst delvist tilspidsede fluidstrgmnings-
kanal (20) er placeret proksimalt i forhold til fluidindlgbet (22), og idet den
anden ende (30) af den mindst delvist tilspidsede fluidstremningskanal (20)
er placeret distalt i forhold til fluidindlgbet (22);
hvor bredden af den anden ende (30) af den mindst delvist tilspidsede
fluidstreamningskanal (20) er stgrre end bredden af den forste ende (28) af
den mindst delvist tilspidsede fluidstrgmningskanal (20); og
kendetegnet ved, at fluidudlgbet eller hvert fluidudigb (50) omfatter en
fgrste ende (50a) placeret proksimalt i forhold til fluidindlgbet og en anden
ende (50b) placeret distalt i forhold til fluidindlgbet (22).

15. Fremgangsmade til at dispergere fluid, hvilken fremgangsmade omfatter
trinnene:

at tilvejebringe en stgttestruktur (1) til at stagtte en bruger, hvilken stgttestruktur
(1) omfatter:

en fluidstrgmningskanal (20), hvilken fluidstrgmningskanal (20) omfatter:
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et fluidindlgb (22); og

et gvre afsnit (21) omfattende en eller flere &bninger,

idet den ene eller flere abninger danner et eller flere fluidudlgb (50) i det
gvre afsnit (21);

5 hvor mindst en del af fluidstramningskanalen (20) er tilspidset, idet den mindst

10

15

20

25

delvist tilspidsede fluidstrgmningskanal (20) omfatter en forste ende (28) og en
anden ende (30);

idet den fgrste ende (28) af den mindst delvist tilspidsede fluidstrgmnings-
kanal (20) er placeret proksimalt i forhold til fluidindlgbet (22), og den
anden ende (30) af den mindst delvist tilspidsede fluidstremningskanal (20)
er placeret distalt i forhold til fluidindlgbet (22);

hvor bredden af den anden ende (30) af den mindst delvist tilspidsede
fluidstreamningskanal (20) er stgrre end bredden af den forste ende (28) af
den mindst delvist tilspidsede fluidstromningskanal (20);

kendetegnet ved, at fluidudlgbet eller hvert fluidudigb (50) omfatter en
fgrste ende (50a) placeret proksimalt i forhold til fluidindlgbet (22) og en
anden ende (50b) placeret distalt i forhold til fluidindlgbet (22);

hvilken fremgangsmade yderligere omfatter trinnene: at tilvejebringe fluid
til fluidstrgmningskanalen (20) via fluidindlgbet (22), sdledes at fluid
strammer gennem fluidudigbet (50) til brugeren; og

at dispergere fluidet efter eller mens det strammer gennem fluidudlgbet

(50), saledes at dispergeret fluid tilvejebringes til brugeren.
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