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SUPPORT STRUCTURE, APPARATUS AND METHOD

Field of the Invention

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

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.
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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.

Therefore, it is an object of the invention to obviate or mitigate at least

some of the disadvantages of the prior art.

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.

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.

Summary of the Invention

According to a first aspect of 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 fluid outlet;
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
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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.

It will be appreciated that the at least part tapered fluid flow channel has at

least a tapered part.

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.

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.

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
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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.

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.

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.

The fluid outlet may be formed from one or more apertures in the fluid flow
channel. The fluid flow channel may comprise a top section. The top
section of the fluid flow channel may comprise one or more apertures, the
one or more apertures forming one or more fluid outlets. 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.

The fluid outlet may comprise a first end and a second end, the first end of

the fluid outlet being located proximal to the fluid inlet and the second end
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of the fluid outlet being located distal to the fluid inlet, and the width of the
second end of the fluid outlet may be greater than the width of the first end
of the fluid outlet.

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.

The fluid may be air.

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.

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.

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.

The support structure may comprise a first support layer. The support

structure may comprise a second support layer. The first support layer
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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.

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.

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.

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.
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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.

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.

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 two parts of the third support layer, may provide a

flexible region.

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
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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.

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.

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.

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.

The support structure may comprise a first fluid dispersion layer. The

support structure may be arranged such that fluid can flow from the fluid
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outlet through the first fluid dispersion layer. The first fluid dispersion layer

may be made from a fabric material.

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.

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.

The length of the porous part of the first fluid dispersion layer may be

greater than the length of the fluid outlet.

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.

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.
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
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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.

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.

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.

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.
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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.

The fluid flow control apparatus may be a fan, or the like. The fluid flow

control apparatus may be a pump, or the like.

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.

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.

The support structure may comprise a control module. The control module

may be configured to control the fluid flow control apparatus.

The fluid flow control apparatus may comprise a battery. The battery may

be a rechargeable battery. The battery may be a lithium ion battery.

The battery may be operable to provide a voltage of between
approximately 2.5 Volts and approximately 4.2 Volts. 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.
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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.

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.

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

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.

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 comprise a porous membrane. The

porous membrane may be a mesh structure.

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
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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.

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.

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.

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.

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.
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The attachment mechanism may be a releasable attachment mechanism.

The attachment mechanism may comprise a plug and a socket.

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.

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.

The plug and the socket may be configured to be moveable between an
unlocked state and a locked state. WWhen 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.

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.

The control module may be connectable to the fluid flow control apparatus.

The control module may be configurable to control the fluid flow control
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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.

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
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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.

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.

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.

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.

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.

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
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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.

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.

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.

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.

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.
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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 layer. In this
arrangement, fluid may be prevented from flowing through the non-porous

section of the second fluid dispersion layer.

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.

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.

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

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.

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.
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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.

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.

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.

The fluid flow channel may comprise a rigid member. The rigid member
may be at least 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
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the like. The rigid member may be arranged in a hatch arrangement. The
hatch arrangement may be a substantially rhnombus 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.

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, arod, 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.

According to a second aspect of the invention there is provided a support
structure comprising:
a fluid flow channel, the fluid flow channel comprising:
a fluid inlet; and

a fluid outlet.

At least part of the fluid flow channel may be tapered. The at least part
tapered fluid flow channel may comprise 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
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fluid flow channel being located distal to the fluid inlet. The width of the
second end of the at least part tapered fluid flow channel may be greater

than the width of the first end of the at least part tapered fluid flow channel.

Embodiments of the second aspect of the invention may include one or
more features 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.

According to a third aspect of the invention there is provided a cushion
comprising:
a fluid flow channel, the fluid flow channel comprising:
a fluid inlet; and

a fluid outlet.

At least part of the fluid flow channel may be tapered. The at least part
tapered fluid flow channel may comprise 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. The width of the
second end of the at least part tapered fluid flow channel may be greater

than the width of the first end of the at least part tapered fluid flow channel.

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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According to a fourth aspect of the invention there is provided an
apparatus for controlling the temperature of a user comprising:
a fluid flow channel, the fluid flow channel comprising:
a fluid inlet; and

a fluid outlet.

At least part of the fluid flow channel may be tapered. The at least part
tapered fluid flow channel may comprise 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. The width of the
second end of the at least part tapered fluid flow channel may be greater

than the width of the first end of the at least part tapered fluid flow channel.

Embodiments of the fourth aspect of the invention may include one or
more features of the first, second or third aspects of the invention or their
embodiments. Similarly, embodiments of the first, second or third aspects
of the invention may include one or more features of the fourth aspect of

the invention or its embodiments.

According to a fifth aspect of the invention, 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 fluid outlet;
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;
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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.

The fluid may be air.

The apparatus may further comprise a fluid flow control apparatus.

The fluid flow control apparatus may be a fan. The fluid flow control

apparatus may be a pump, or the like.

Embodiments of the fifth aspect of the invention may include one or more
features of the first, second, third or fourth aspects of the invention or their
embodiments. Similarly, embodiments of the first, second, third or fourth
aspects of the invention may include one or more features of the fifth

aspect of the invention or its embodiments.

According to a sixth aspect of the invention, there is provided an
apparatus for controlling the temperature of 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 fluid outlet;
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;
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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.

The fluid may be air.

The apparatus may further comprise a fluid flow control apparatus.

The fluid flow control apparatus may be a fan. The fluid flow control

apparatus may be a pump, or the like.

Embodiments of the sixth aspect of the invention may include one or more
features of the first, second, third, fourth or fifth aspects of the invention or
their embodiments. Similarly, embodiments of the first, second, third,

fourth, or fifth aspects of the invention may include one or more features of

the sixth aspect of the invention or its embodiments.

According to a seventh aspect of the invention there is provided a method
of providing fluid to the user of a mobility device or the like, the method
comprising the steps of:
providing 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 fluid outlet;
wherein at least part of the fluid flow channel is tapered, the tapered part

comprising a first end and a second end,;
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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

providing fluid to the fluid flow channel via the fluid inlet, such that fluid

flows through the fluid outlet to the user.

The fluid may be air.

The method may comprise the step of providing a fluid flow control

apparatus.

The method may comprise the step of connecting the fluid inlet to a fluid

flow control apparatus.

The fluid flow control apparatus may be a fan. The fluid flow control

apparatus may be a pump, or the like.

The fluid may be dispersed after or on flowing through the fluid outlet.

Embodiments of the seventh aspect of the invention may include one or
more features of the first, second, third, fourth, fifth or sixth aspects of the
invention or their embodiments. Similarly, embodiments of the first,
second, third, fourth, fifth or sixth aspects of the invention may include one
or more features of the seventh aspect of the invention or its

embodiments.

According to an eighth aspect of the invention there is provided a method

of dispersing fluid, the method comprising the steps of:
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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 fluid outlet;
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;
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.

The fluid may be air.

The method may comprise the further step of providing a fluid flow control

apparatus.

The method may comprise the step of connecting the fluid inlet to a fluid

flow control apparatus.

The fluid flow control apparatus may be a fan. The fluid flow control

apparatus may be a pump, or the like.

Embodiments of the eighth aspect of the invention may include one or
more features of the first, second, third, fourth, fifth, sixth or seventh

aspects of the invention or their embodiments. Similarly, embodiments of
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the first, second, third, fourth, fifth, sixth or seventh aspects of the
invention may include one or more features of the eighth aspect of the

invention or its embodiments.

According to a ninth aspect of the invention there is provided an apparatus

comprising the support structure of the first aspect of the invention.

Embodiments of the ninth aspect of the invention may include one or more
features of the first, second, third, fourth, fifth, sixth, seventh or eighth
aspects of the invention or their embodiments. Similarly, embodiments of
the first, second, third, fourth, fifth, sixth, seventh or eighth aspects of the
invention may include one or more features of the ninth aspect of the

invention or its embodiments.

Brief Description of the Drawings

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;
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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;

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;

PCT/GB2018/050848
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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 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;
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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

With reference to Figs. 1 to 5, a support structure 1 for supporting the user

of a mobility device, or the like, is illustrated.

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
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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.

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 of each

tapered channel 20 is located closest to the fluid inlet 22.

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.

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.



WO 2018/178694

10

15

20

25

30

PCT/GB2018/050848
32

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.

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.

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.

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
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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.

In this embodiment, and as best shown in Fig. 2a, the fluid outlet 50
comprises a first 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.

In this embodiment, the fluid is air.

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 60Db, 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.

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
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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.

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.

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 third support layer 90 also
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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.

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.

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
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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.

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.

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 part 102 of the

first fluid dispersion layer 100.

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.
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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.

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



WO 2018/178694 PCT/GB2018/050848

10

15

20

25

30

38

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.

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 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.

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,
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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.

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.

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.

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



WO 2018/178694

10

15

20

25

PCT/GB2018/050848
40

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’.

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 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 mAnh.

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.
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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.

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.

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.

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
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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.

Assembly of the alternative embodiment of the first, second and third
support layers 70, 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.

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.
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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.

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.

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.

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.

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
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20g of the sidewalls 20c of the 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.

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.

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.
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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.

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.

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.

Fig. 12 shows an alternative embodiment of the fluid flow control
apparatus 3, which is 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.
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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.

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.

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.

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.

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.
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Each socket 14 comprises two plug engaging portions, which in this

embodiment are apertures 14’ in each socket 14.

The plug 13 and the socket 14 are configured to be moveable between an
unlocked state and a locked state. WWhen 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’.

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.

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.

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.

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
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slits 74 and 84 of the first support layer 70 and the second support layer
80.

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.

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.

Modifications may be made to the foregoing embodiments within the

scope of the present invention.
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1. A support structure for supporting the user of a mobility device or
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the like, the support structure comprising:
a fluid flow channel, the fluid flow channel comprising:

a fluid inlet; and

a fluid outlet;
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.

2. The support structure of claim 1, wherein substantially the whole of

the fluid flow channel is tapered.

3. The support structure of claim 1 or claim 2, wherein the maximum
width of the at least part tapered fluid flow channel is located at the second

end of the at least part tapered fluid flow channel.

4. The support structure of any preceding claim, wherein the minimum
width of the at least part tapered fluid flow channel is located at the first

end of the at least part tapered fluid flow channel.

. The support structure of any preceding claim, wherein the fluid flow
channel comprises sidewalls, the minimum separation distance between

the sidewalls being located at the first end of the at least part tapered fluid
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flow channel and the maximum separation distance between the sidewalls
being located at the second end of the at least part tapered fluid flow

channel.

6. The support structure of any preceding claim, wherein the depth of
the first end of the at least part tapered fluid flow channel is greater than

the depth of the second end of the at least part tapered fluid flow channel.

7. The support structure of any preceding claim, wherein the first end
of the at least part tapered fluid flow channel comprises a substantially

rectangular cross section.

8. The support structure of any preceding claim, wherein the second
end of the at least part tapered fluid flow channel comprises a substantially

rectangular cross section.

9. The support structure of any preceding claim, wherein the at least
part tapered fluid flow channel has a substantially rectangular cross

section from the first end to the second end.

10.  The support structure of any preceding claim, wherein the area of
the cross section of the first end of the at least part tapered fluid flow
channel is greater than the area of the cross section of the second end of

the at least part tapered fluid flow channel.

11.  The support structure of any preceding claim, wherein the fluid

outlet is formed from one or more apertures in the fluid flow channel.

12.  The support structure of any preceding claim, wherein the fluid flow

channel comprises a top section.
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13.  The support structure of claim 12, wherein the top section of the
fluid flow channel comprises one or more apertures, the one or more

apertures forming one or more fluid outlets.

14.  The support structure of claim 12 or claim 13, wherein the top
section of the fluid flow channel comprises an open part, the open part of

the top section of the fluid flow channel defining the fluid outlet.

15.  The support structure of any one of claims 12 to 14, wherein the top
section comprises a closed part, the closed part of the top section of the

fluid flow channel being located proximal to the fluid inlet.

16.  The support structure of any one of claims 12 to 15, wherein
substantially the whole of the top section of the fluid flow channel is open,

such that it forms the fluid outlet.

17.  The support structure of any preceding claim, wherein the fluid
outlet comprises a first end and a second end, the first end of the fluid
outlet being located proximal to the fluid inlet and the second end of the
fluid outlet being located distal to the fluid inlet, and wherein the width of
the second end of the fluid outlet is greater than the width of the first end
of the fluid outlet.

18.  The support structure of any one of claims 12 to 17, wherein the
fluid outlet is substantially the same shape as the top section of the at

least part tapered fluid flow channel.

19.  The support structure of any preceding claim, wherein the fluid is

airr.

PCT/GB2018/050848
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20.  The support structure of any preceding claim, wherein the fluid flow

channel comprises one or more fins.

21.  The support structure of claim 20, wherein the, or each, fin is an

elongate longitudinal member.

22.  The support structure of claim 20 or claim 21, wherein the, or each,
fin is 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.

23.  The support structure of any one of claims 20 to 22, wherein the

fins are arranged in a tapered arrangement.

24.  The support structure of any one of claims 20 to 23, wherein each
fin comprises 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 wherein the separation between the fins

is greater at the second end than at the first end.

25.  The support structure of any one of claims 20 to 24, wherein the
profile of the, or each, fin from proximal to the fluid inlet, to distal to the

fluid inlet, has an arcuate shape.

26.  The support structure of any one of claims 20 to 25, wherein the, or
each, fin is made from a resilient material such that the fins are

configurable to provide support to the user.
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27.  The support structure of any preceding claim, wherein the support

structure comprises a first support layer.

28.  The support structure of claim 27, wherein the support structure
comprises a second support layer, the first support layer being located

adjacent to the second support layer.

29.  The support structure of claim 27 or claim 28, wherein at least one
of the first support layer and the second support layer comprises a fluid
flow channel engagement section, the fluid flow channel engagement
section being configured to engage with at least a portion of the fluid flow

channel.

30.  The support structure of claim 28 or claim 29, wherein at least one
of the first support layer and the second support layer substantially

surrounds the fluid flow channel.

31.  The support structure of claim 29 or claim 30, wherein at least a

part of the fluid flow channel engagement section is tapered.

32.  The support structure of any one of claims 29 to 31, wherein at
least a portion of the fluid flow channel engagement section, and at least a
portion of the fluid flow channel, are arranged to be substantially co-

planar.

33.  The support structure of any one of claims 29 to 32, wherein at
least a portion of the fluid flow channel engagement section, and at least a

portion of the fluid outlet, are arranged to be co-planar.
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34.  The support structure of any one of claims 29 to 33, wherein the
fluid flow channel engagement section is substantially identical in shape to

the fluid flow channel.

35.  The support structure of any one of claims 29 to 34, wherein the
fluid flow channel engagement section is substantially identical in shape to
the fluid outlet.

36.  The support structure of any one of claims 27 to 35, wherein at
least one of the first support layer and the second support layer is a

substantially planar member.

37.  The support structure of any one of claims 27 to 36, wherein at
least one of the first support layer and the second support layer is made

from a resilient material.

38.  The support structure of any one of claims 28 to 37, wherein the
support structure comprises a third support layer, wherein the second
support layer is located between the first support layer and the third

support layer.

39.  The support structure of claim 38, wherein the third support layer
comprises at least two parts, the at least two parts being spaced apart to

provide a gap therebetween.

40.  The support structure of any preceding claim, wherein the support

structure is configurable to be foldable by way of a flexible region.
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41.  The support structure of claim 39 or claim 40, wherein the second
support layer comprises at least two parts, the at least two parts being

spaced apart to provide a gap therebetween.

42.  The support structure of any one of claims 39 to 41, wherein the
gap between the at least two parts of the second support layer, and/or the
gap between the at least two parts of the third support layer, provide a

flexible region.

43.  The support structure of claim 41 or claim 42, wherein the width of
the gap between the at least two parts of the third support layer is greater
than the width of the gap between the at least two parts of the second

support layer.

44,  The support structure of any one of claims 28 to 43, wherein the
length of the first support layer is greater than the length of the second

support layer.

45.  The support structure of any one of claims 38 to 44, wherein the
length of the first support layer is greater than the length of the third
support layer.

46.  The support structure of any one of claims 38 to 45, wherein the
length of the second support layer is greater than the length of the third

support layer.

47.  The support structure of any one of claims 38 to 46, wherein the
second support layer is configured to be foldable by way of a flexible

section of the second support layer.

PCT/GB2018/050848
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48.  The support structure of any one of claims 38 to 47, wherein the
length of the first support layer is greater than the length of the second
support layer and the length of the first support layer is 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.

49.  The support structure of any one of claims 27 to 48, wherein the
first support layer comprises a length of between approximately 300 mm
and approximately 420 mm, and/or a width of between approximately 300
mm and approximately 420 mm, and/or a thickness of between

approximately 5 mm and approximately 15 mm.

50.  The support structure of any one of claims 28 to 49, wherein the
second support layer comprises a length of between approximately 300
mm and approximately 420 mm, and/or a width of between approximately
300 mm and approximately 420 mm, and/or a thickness of between

approximately 5 mm and approximately 15 mm.

51.  The support structure of any one of claims 38 to 50, wherein the
third support layer comprises a length of between approximately 300 mm
and approximately 420 mm, and/or a width of between approximately 300
mm and approximately 420 mm, and/or a thickness of between

approximately 3 mm and approximately 7 mm.

52.  The support structure of any preceding claim, wherein the support

structure comprises a first fluid dispersion layer.

PCT/GB2018/050848
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53.  The support structure of claim 52, wherein the support structure is
arranged such that fluid can flow from the fluid outlet through the first fluid

dispersion layer.

54.  The support structure of claim 52 or claim 53, wherein the first fluid

dispersion layer is made from a fabric material.

55.  The support structure of any one of claims 52 to 54, wherein at
least part of the first fluid dispersion layer is porous and at least part of the
first fluid dispersion layer is non-porous, the porous part of the first fluid
dispersion layer being configured to allow fluid to pass therethrough and
the non-porous part of the first fluid dispersion layer being configured to

mitigate or prevent the flow of fluid.

56.  The support structure of claim 55, wherein the porous part of the

first fluid dispersion layer and the fluid outlet at least partially overlap.

57.  The support structure of claim 55 or claim 56, wherein the width of
the porous part of the first fluid dispersion layer is greater than the width of
the fluid outlet.

58.  The support structure of any one of claims 55 to 57, wherein the
length of the porous part of the first fluid dispersion layer is greater than
the length of the fluid outlet.

59.  The support structure of any one of claims 55 to 58, wherein the
porous part of the first fluid dispersion layer is a high surface area to

volume ratio structure.
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60. The support structure of any one of claims 55 to 59, wherein the

porous part of the first fluid dispersion layer is a mesh structure, or the like.

61. The support structure of any one of claims 55 to 60, wherein the
non-porous part of the first fluid dispersion layer is located on a lower

region of the first fluid dispersion layer.

62. The support structure of any one of claims 52 to 61, wherein the
first fluid dispersion layer is configured to substantially surround the fluid
flow channel and at least one of the first support layer, the second support

layer, or the third support layer.

63. The support structure of any one of claims 52 to 62, wherein the

first fluid dispersion layer is a pouch, or the like.

64. The support structure of any preceding claim, wherein the support

structure comprises a second fluid dispersion layer.

65.  The support structure of claim 64, wherein the second fluid
dispersion layer is configured to allow fluid from the first fluid dispersion

layer to flow to the user.

66. The support structure of claim 64 or claim 65, wherein at least part
of the second fluid dispersion layer is porous and wherein at least part of
the second fluid dispersion layer is non-porous, the porous part of the
second fluid dispersion layer being configured to allow the flow of fluid
therethrough, and the non-porous part of the second fluid dispersion layer

being configured to mitigate or prevent the flow of fluid.
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67. The support structure of any one of claims 64 to 66, wherein the
porous part of the second fluid dispersion layer and the porous part of the

first fluid dispersion layer at least partially overlap.

68. The support structure of any one of claims 64 to 67, wherein the
width of the porous part of the second fluid dispersion layer is greater than
the width of the fluid outlet.

69. The support structure of any one of claims 64 to 68, wherein the
length of the porous part of the second fluid dispersion layer is greater
than the length of the fluid outlet.

70.  The support structure of any one of claims 64 to 69, wherein the
porous part of the second fluid dispersion layer is a high surface area to

volume ratio structure.

71.  The support structure of any one of claims 64 to 70, wherein the
porous part of the second fluid dispersion layer is a mesh structure, or the
like.

72.  The support structure of any one of claims 64 to 71, wherein the
non-porous part of the second fluid dispersion layer is located on a lower

region of the second fluid dispersion layer.

73.  The support structure of any one of claims 64 to 72, wherein the

second fluid dispersion layer is a pouch, or the like.

74.  The support structure of any preceding claim, wherein the support

structure comprises, or is configured to attach to, a fluid flow control
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apparatus, and wherein the fluid inlet is connectable to the fluid flow

control apparatus.

75.  The support structure of claim 74, wherein the fluid flow control

apparatus is a fan, or the like.

76.  The support structure of claim 74 or claim 75, wherein the fluid flow
control apparatus is formed within a housing, wherein the housing
comprises a fan inlet and a fan outlet, and wherein the fan outlet is

connected to the fluid inlet of the fluid flow channel.

77.  The support structure of any preceding claim wherein the support

structure comprises a control module.

78.  The support structure of claim 77, wherein the control module is

configured to control the fluid flow control apparatus.

79.  The support structure of any one of claims 74 to 78, wherein the

fluid flow control apparatus comprises a battery.

80.  The support structure of claim 79, wherein the battery is a

rechargeable battery.

81.  The support structure of claim 79 or claim 80, wherein the battery is
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.
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82.  The support structure of any one of claims 79 to 81, wherein the
battery has a capacity of between approximately 7000 mAh and
approximately 9000 mAnh.

83.  The support structure of any one of claims 79 to 82, wherein the
battery is configured to provide electrical power to the control module and
the fluid flow control apparatus, and wherein, in use, the battery may last

for between approximately 3 hours and approximately 20 hours.

84.  The support structure of any preceding claim, wherein the fluid flow

channel comprises a support layer engagement portion.

85.  The support structure of claim 84, wherein the support structure is
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.

86. The support structure of claim 84 or claim 85, wherein the support
layer engagement portion comprises one or more protrusions and/or tabs,

or the like.

87.  The support structure of any one of claims 84 to 86, wherein at
least a part of the support layer engagement portion is located on one or

more of the sidewalls of the fluid flow channel.

88.  The support structure of any one of claims 84 to 87, wherein one or
more of the sidewalls of the fluid flow channel 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, wherein at least a
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part of the support layer engagement portion is located on one or more of

the outer surfaces of the sidewalls of the fluid flow channel.

89.  The support structure of claim 88, wherein the one or more
protrusions are angled away from the outer surface of the sidewalls of the

fluid flow channel.

90.  The support structure of claim 89, wherein the one or more
protrusions are angled away from the outer surface of the sidewalls of the

fluid flow channel by up to approximately 90°.

91.  The support structure of any preceding claim, wherein the fluid flow
channel comprises a rigid member, the rigid member being configured to

increase the rigidity of the fluid flow channel.

92.  The support structure of claim 91, wherein at least a part of the rigid

member is located on the bottom section of the fluid flow channel.

93.  The support structure of claim 91 or claim 92, wherein the rigid

member is connected to the sidewalls of the fluid flow channel.

94.  The support structure of any one of claims 91 to 93, wherein the

rigid member is one or more struts, rods, bars, or the like.

95.  The support structure of any preceding claim, wherein the fluid flow
control apparatus comprises a frame member secured to the housing of
the fluid flow control apparatus, wherein the second fluid dispersion layer
comprises a fastening mechanism, the second fluid dispersion layer being
attachable to the frame member by way of the fastening mechanism of the

second fluid dispersion layer.
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96. The support structure of claim 95, wherein the frame member is a

planar member, a bar, a rod, a pole, a cable, or the like.

97.  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 fluid outlet;
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.

98. The apparatus of claim 97, wherein the fluid is air.

99. The apparatus of claim 97 or claim 98, wherein the apparatus

further comprises a fluid flow control apparatus.

100. The apparatus of claim 99, wherein the fluid flow control apparatus

is a fan.

101. An apparatus for controlling the temperature of a support structure

for supporting the body of a user, the apparatus comprising:
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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 fluid outlet;
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.

102. The apparatus of claim 101, wherein the fluid is air.

103. The apparatus of claim 101 or 102, wherein the apparatus further

comprises a fluid flow control apparatus.

104. The apparatus of claim 103, wherein the fluid flow control apparatus

is a fan.

105. A method of providing fluid to the user of a mobility device or the
like, the method comprising the steps of:
providing 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 fluid outlet;
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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;

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

providing fluid to the fluid flow channel via the fluid inlet, such that fluid

flows through the fluid outlet to the user.

106. The method of claim 105, wherein the fluid is air.

107. The method of claim 105 or 106, wherein the method comprises the

step of providing a fluid flow control apparatus.

108. The method of any one of claims 105 to 107, wherein the method
comprises the step of connecting the fluid inlet to a fluid flow control

apparatus.

109. The method of claim 107 or claim 108, wherein the fluid flow control

apparatus is a fan.

110. The method of any one of claims 105 to 109, wherein the fluid is

dispersed after or on flowing through the fluid outlet.

111. 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:
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a fluid inlet; and

a fluid outlet;
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;
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;
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.

112. The method of claim 111, wherein the fluid is air.

113. The method of claim 111 or claim 112, wherein the method

comprises the further step of providing a fluid flow control apparatus.

114. The method of any one of claims 111 to 113, wherein the method
comprises the step of connecting the fluid inlet to a fluid flow control

apparatus.

115. The method of claim 113 or claim 114, wherein the fluid flow control

apparatus is a fan.



WO 2018/178694 PCT/GB2018/050848

17117

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

50b~ |
21a,50~_| | /%0
/ZGC
AN
A/ZG
21a, 5(}\ :
/_Ziib.,
//ZGC
508\» -
| A/-Zﬁ
I
\22
FiG. 2b

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

3117

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

4/17

104

SUBSTITUTE SHEET (RULE 26)



PCT/GB2018/050848

WO 2018/178694

5117

FIG. 5b

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

6/17
/ A
/’1@9
102 A//’EDG
100a
1{}4\ /’504
N
‘EO o0 o[ e Q{ 111
\
" rcea
[ A
/’399
102 A/K'EOG
100b
1@4\ /104
] ] [ ] [
FIG. 6b

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

7117
1
. /

90 ?: A '{’ 90
8@\‘/ w{ : Hi : ok N /’80
. 7 ,
\\l = -y ) - T el (l
70 3} — g 70
92a

92 { 592*0;
NG .90
] 174 (
\ Az0
DETAIL A
FIG. 7

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694

PCT/GB2018/050848

112

118~ |

114 | |

K ;\‘1 -

..........

L1
Nq1g

FIG. 8b

FIG. 8¢

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

9117

112 '/1 112

)

118 i
114 116~
k&[{ﬂm 14

| e j/”‘*'

114
FIG. 9a FIG. @b
112

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

10/17

FIG. 10b
FIG. 10a 700
70 /7@8
7@3-/(
70x
83 \
n 81
PO
—
90 90
g1a~ /910
70+
) R “
72. 82" 72 82 80 90
70
: /\ : {TSG 703\' 70
N ha
oo~ B 90
81
70 ="
DETAILB =—
80b~/ "\ 80, 80a
| .  — r
/ |—‘:{
90b~ 90, 90a
92 ’ 80b~ y80a
F1G. 10c =
FiG. 10d

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

M7

©
&
w
3 N
S \_ 2
> &
c:) h
S O
e [
5
r
o
P
0
‘Qganae
o o
&S s
&
S
D ©
e
;. 3/ s
@ 4 =7
"60
. /7 -
o
B b o0 (= 7 g
\ h
/ Q
. Y — / ****** g E
= ~ /

)
el
<
P / P

70aﬁ

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

12117

/200

//V
20d 20e

~20d

N || -20¢
208\/[\ | 206
Vel QJJ 20e \"
20d N rod” 208
\
=
| “e0d
\Uﬂﬂ\ZGg
%\21, 21b
N3
FIG. 11b

FIG. 11a

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694

PCT/GB2018/050848

13/17

‘\ 209
206‘% %\?ﬁe

20e
208% %V

ZOQ\

/12
22
_ o~ L1313
FiG. 11d FiG. 11e

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694

20
-
L —20cC
20g~
//”2@8
IBEI
w\ZGd
//'2@(’2
20e
\‘Zﬂd
1
A/”i 3
22.-.
FIG. 111

PCT/GB2018/050848

14/17

20
e
~-20f
209\ fQOC
zocJ: _20f
N2t
/”20@
/AN
(=N
22“‘\,« .
@\3}\‘12
FIG. 11g

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

15/17
A
o % &
= o
‘ | o
/ i
o
N
FM\\\ R\/\/I\
[ep
- 2
0~ I
| 5 .
B NN -«
d 0] , £0
> N @//w > N
' 9 O
LL. LL.
<
"": 3
~ /
o HHHENO A
=0 3“’1
- ABIOUUUOUA
MONNNORA |
UgEREC

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

16/17

RN
SN
N
[QY]
.{...,T"”
N
-
~ 3
© -
)
@ -
JM
Q\
[@)]
N
:Q’

o @ﬁﬁigﬁﬁﬂa
[ S0

12,14
\‘

SUBSTITUTE SHEET (RULE 26)



WO 2018/178694 PCT/GB2018/050848

FIG. 12e N
yro
80 80
o N
80a~| 800
74 74 74 84 184 84184
NN Y NN Y
74 74 74 84 184 84 84
DERIY VRSB A
72 72 82 82
FIG. 13a FIG. 13b

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2018/050848

A. CLASSIFICATION OF SUBJECT MATTER

INV. B6ON2/56 B6ON2/64
ADD.

A47C7/74

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B6ON A47C

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DE 10 2013 020799 Al (DAIMLER AG [DE]) 1-115
24 July 2014 (2014-07-24)
the whole document
X US 7 419 209 B1 (MANGIAPANE BRENT R [US] 1-39
ET AL) 2 September 2008 (2008-09-02)
the whole document
X EP 3 067 232 Al (TOYOTA MOTOR CO LTD [JP]) 1-19,
14 September 2016 (2016-09-14) 27-115
figure 1
X EP 1 972 217 Al (TNO [NL]) 1-19,
24 September 2008 (2008-09-24) 27-73,
91-94,
97-115
A the whole document 74-90,
95,96
_/ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 June 2018

Date of mailing of the international search report

05/07/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Gonzalez Davila, J

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2018/050848

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

[JP]) 8 April 1998 (1998-04-08)
figures 1,2

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2012/080911 Al (BRYKALSKI MICHAEL [US] 1,19,27,
ET AL) 5 April 2012 (2012-04-05) 40,52,
64,91,
97,101,
105,111
figures 3-5
X CN 2 663 207 Y (ZHENG JIANCHUAN [CN]) 1-5,19,
15 December 2004 (2004-12-15) 27,40,
52,64,
91,97,
101,105,
111
figure 1
X US 2008/296075 Al (ZHU DOUGLAS [US] ET AL) 1
4 December 2008 (2008-12-04)
figure 1
X EP 0 834 420 Al (JC ASSOCIATES CO LTD 1

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/GB2018/050848
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 102013020799 Al 24-07-2014  NONE

US 7419209 Bl 02-09-2008  CN 101318464 A 10-12-2008
DE 102008022772 Al 04-12-2008
US 7419209 B1 02-09-2008
US 2008296935 Al 04-12-2008

EP 3067232 Al 14-09-2016  CN 105946554 A 21-09-2016
EP 3067232 Al 14-09-2016
JP 2016165949 A 15-09-2016
KR 20160110143 A 21-09-2016
US 2016268659 Al 15-09-2016

EP 1972217 Al 24-09-2008  EP 1972217 Al 24-09-2008
WO 2008115056 A2 25-09-2008

US 2012080911 Al 05-04-2012  NONE

CN 2663207 Y 15-12-2004  NONE

US 2008296075 Al 04-12-2008 US 2008296075 Al 04-12-2008
US 2015375608 Al 31-12-2015

EP 0834420 Al 08-04-1998 AU 702395 B2 18-02-1999
BR 9707755 A 23-11-1999
CN 1180507 A 06-05-1998
DE 69705910 D1 06-09-2001
DE 69705910 T2 04-04-2002
EP 0834420 Al 08-04-1998
W 389069 U 01-05-2000
US 5921858 A 13-07-1999

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - claims
	Page 62 - claims
	Page 63 - claims
	Page 64 - claims
	Page 65 - claims
	Page 66 - claims
	Page 67 - claims
	Page 68 - claims
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - wo-search-report
	Page 87 - wo-search-report
	Page 88 - wo-search-report

