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CUSHIONING DEVICE

The present invention relates to a cushioning device and particularly to
one which, when used alone or with others will, when impacted upon, absorb
the kinetic energy of a falling person or object to reduce the risk of injury or

damage.

Known systems are available but rely solely on either impact absorbent
materials such as polyurethane foams and expanded polystyrene, or
comprise inflatable air bags, which rely on generators for providing a constant

air flow. The present invention does not relate to an inflatable device.

It is an object of the present invention to provide a self-sustainable
source of kinetic energy absorbing means. It is also intended that the means
may be produced having an outer cover or casing to render it suitable for
various industries and activities such as in the building industry or for sporting

activities.

According to the present invention there is provided a cushioning

- device as defined in claim 1.

The cushioning device preferably has features either alone or in

combination as defined in any of claims 2 to 30.

Preferably there is provided an end panel of flexible material secured at
each end of said body to define with the body an airtight inner air space, and
one or more apertures or passages in the end panel or panels and/or in the
body communicating the exterior atmosphere with said inner air space and

forming said air expulsion control means.
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Thus, preferably, apart from the air expulsion restriction or control
means when defined, for example, by a grommet or other valve means, an
airtight device is created from a resilient, closed cell, shape-recovering, light-
weight foam material or memory foam, extruded or cut into predetermined
shapes and sealed together by welding and/or adhesive to create a cylinder
or cuboid. T'h'e device or module is preferably provided with grommets or

other aperture means to allow governed airflow in both directions.

After the device has absorbed kinetic energy from an impact and the
person or object is removed, the foam is such as that the device(s) will

recover unaided to it's (their) original state.

Preferably the material of the device comprises a resilient, closed cell\,
lightweight foam such as a closed cell polyethylene foam or other memory
recoverable polyolefin foam such as polyethylene foam and is one which is
compressible and resilient and of closed cell and does not permit air flow

therethrough and one which recovers its shape.

Thus the resilient/flexible foam material is self-supporting of its shape
and is such as to maintain its impact receiving/absorbing shape with the
interior space being at normal ambient atmospheric pressure and with the
interior being open to or adjustable/adaptable to the exterior ambient

pressure.

Accordingly this invention provides a kinetic energy absorbing device
that due to its unique design, may perform consistently and may be used
repeatedly offering protection to person or objects in the event of impact with

the said device.

Normally a plurality of impact absorbing units or cushioning devices for

absorbing the impact of a falling person are arranged together as a plurality of
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assembled and detachably connected cushioning devices to provide in effect

a substantially continuous upper surface.

Each device will normally define a single space. Normally the space

within the device contains nothing other than air.

Prefefab|y the apertures defining the air expulsion control means will
be closeable, such as by means of a stopper, and this is particularly useful in
facilitating transport/storage of the devices after such have been collapsed

e.g. by evacuating the air by means of a suction pump.‘

The invention will be described further, by way of example, with
reference to the two embodiments illustrated schematically in the

accompanying drawings, in which:-

Fig. 1 is a plan view of the cylindrical cushioning device A;

Fig. 2 is a plan view of the cuboid cushioning device B;

Fig. 3 is a side view of the cylindrical cushioning device A of Fig. 1;

Fig.v4 is a side view of the cuboid cushioning device B of Fig. 2;

Fig. 5 is an ehd view of the cylindrical cushioning device A of Fig. 1 and
is fitted with two airflow apertures or grommets to govern expelled air and to
allow recovery;

Fig. 6 is an end view of the cuboid cushioning device B of Fig. 2 and is
fitted with two airflow apertures or grommets to govern expelled air and to
allow recovery;

Fig. 7 is a plan view of a plurality of assembled and connected
cushioning devices A of Fig. 1,

Fig. 8 is a plan view of a plurality of assembled and connected
cushioning devices B of Fig. 2;

Fig. 9 is an end view of cushioning devices of Fig. 7;

Fig. 10 is an end view of cushioning devices of Fig. 8;
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Fig. 11 is a schematically illustrated construction of cushioning device
A and comprises of a seamless extruded tube D and two circular end panels
F;

Fig. 12 is a schematically illustrated construction of cushioning device
A and comprises of a tube E created from a rolling then joining one flat panel
and two circular end panels F; _

Fig. 13 is a schematically illustrated construction of cushioning device
B and comprises of one rectangular tube created using four side panels G
and two square end panels I; ‘

Fig. 14 is a schematically illustrated construction of cushioning device
B and comprises of one réctangular tube created from folding then joining one

flat panel H and two square end panels ;

Figs. 1-14 of the accompanying drawings schematically illustrate the
construction of two cushioning devices A and B with A having a tubular body
1A, of resilient foamed plastics material and circular cross section and the
other B also of such material, having a tubular body 1B of rectangular cross
section and appropriately shaped end panels 2A, 3A and 2B, 3B of
welded/bonded or otherwise adhesive to secure thereto and having apertures
" or passages with grommets 5A, 6A and 5B, 6B located in at least one and
being of such a size and/ar number such as to suitably regulate the outflow of
air upon impact and preferably also to suitably regulate the flow of air back
into the container for recovery.  Thus the air within the inner spaces is
normally open to the atmosphere and at ambient atmoépheric pressure.
However, bungs may be provided to close the aperture when it might be
desired to have a lower layer of devices firmer or to maintain devices in a

deflated and compact condition for storage/transport.

In Figs. 7 and 8 a plurality of each of the devices A and B are illustrated

combined together and connected by interconnection means (not shown).
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Normally each of the cﬁushioning devices will be contained within a
suitable casing of correspondingly shaped bag-like form of flexible sheet
material such as of polypropylene and preferably woven and preferably air
permeable because of being woven or provided with vent means. The cover
is preferably proved with interconnection means or clip connection means
provided for connection to identical/similar devices. In Fig. 4, three devices
are illustrated connected together side by side and a fourth device located

across the ends thereof.

Fig. 9 is an end elevation of. the three devices from the remote side of

Fig. 7 and Fig. 10 similarly of the remote side of Fig. 8

The broken lines in Figs. 1-14 illustrate the inner walls of the tubular

members or bodies and its end panels 2A, 3A.

Fig. 11 illustrates a tubular body D of circular cross section having
been Vf}ormed by extrusion and having end panels F fixed at opposite ends —
(air passages or grommets not being shown). Fig. 12 shows the formation of
a tubular body E also of circular section but rather having been formed from a
rectangular sheet (not shown but clearly appreciated) which is rolled and
secured along the adjacent edges as illustrated by the longitudinal dotted line

and also having circular end panels F fixed at opposite ends.

Somewhat similarly, Fig. 13 illustrates alternative possible
constructions of a tubular body G which is of a square transverse cross
section forming a cuboid device either being made up from four individual
panels G welded, bonded or otherwise adhesively secured together to form
the box-like body H and having square end panels I welded or otherwise fixed
at the ends thereof. Alternatively as illustrated in Fig. 14, a single sheet may
be provided and has three fold lines along which the sheet may be folded to
form a body H bonded at the abutting edges and again end panels I welded or
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otherwise secured at the ends thereof. In this embodiment the air flow
passages are not shown although will be readily apparent as to their manner

and/or construction, etc. Similarly outer casings are not illustrated.

The resilient/flexible foam material is self-supporting of its shape and is
such as to maintain its impact receiving/absorbing shape with the interior
space being at normal ambient atmospheric pressure and with the interior
being open to or adjustable/adaptable to the exterior ambient pressure. The
foam material is preférably such as will not absorb water to any significant

extent. The interior space is nhormally empty apart from air.

In all of the embodiments illustrated the material of the device
comprises a resilient, closed, cell, lightweight foam such as a closed cell
polyethylene foam or other memory recoverable polyolefin foam such as
polyethylene foam and ié one which is compressible and resilient and of
closed cell and does not permit air flow therethrough and one which recovers
its shape. Such a suitable foam is one which is manufactured in 20mm
thickness and for this use is laminated in multiples to increase thickness-g. to
40mm. The wall thickness and hollow space and air expulsion control means
achieve the desired deacceleration forces suitable to receive a falling person
without injury. When constructed the device is hollow and provides said inner
air space and the apertures or passages provided in the walls and/or end
panels are such as control the expulsion of air upon impact to the desired

degree and similarly the intake of air in recovery.

It is conceivable the wall thickness might vary up or down - even as

low as Smm. Anything over 100mm would be too rigid.

A not too hard impact is achieved at reasonable cost and with a device

which is not too heavy.
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Also, whilst not shown, the cushioning devices of Figs. 1 to 7 will
preferably have an outer covering or casing of flexible sheet material such as
of sheets of polypropylene or vinyl such as PVC which may be woven textile
and the .cover will be air permeable or vented. As mentioned, the
interconnection of cushioning devices will be by way of fastening means (not
shown) connected to covers or casings covering the devices and to enable

suitable interlinking of the devices.

Panels or sheets of the body will preferably be secured together by

welding and/or fixing using adhesives and preferably heat welded together.

The end panels, when provided, may be made of the same foam
material and preferably the same thickness as the main body or may be made
of an alternative material such as sheet polyethylene or polypropylene. The
end panels will normally have the same external diameter as the main body.

Also, the thickness of the end panels may differ from the main body.

It is envisaged the end panels may be 'omitted and the control of the
expulsion of air achieved by means of the air permeability of the cover or

venting/valve means thereof.

The density of the preferred foam used is 16kg/m3 however it is
conceivable such might vary up and down — even as low as 10kg/m3.

Anythiné over 35kg/m3 would likely be too dense.
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CLAIMS

1. A cushioning device comprising an body of resilient, closed cell, foam
material or memory foam defining a closed inner air space or chamber and
closed except for an air expulsion restriction means in the form of one or more
apertures of smaller diameter of cross section than that of the space or
chamber and communicating or for communicating said space with ambient
atmosphere, and such as to restrict or control the expulsion of air from the
inner air space or chamber in the event of an impact on said body to provide a

desired cushioning effect.

2. A device as claimed in claim 1, including an end panel of flexible
material secured at each end of said body to define with the body an airtight
inner air space, and one or more of said apertures or passages in the end
panel or panels and/or in the body communicating the exterior atmosphere
with said inner air space and forming said air expulsion restriction or control

means.

3. A cushioning device as claimed in claim 2, in which the or each end

panel or panels are of the same material as the body.

4, A cushioning device as claimed in claim 2 or 3, in which the end panel

or panels is/are secured by welding, bonding or other adhesive means.

5. A cushioning device as claimed in any of claims 1 to 4, in which said
apertures or passages are provided with two-way valves which only open to

permit escape of air from the inner air space at a certain pressure.

6. © A cushioning device as claimed in any of claims 1 to 5, in which
grommets or the like lining ring or collar are fitted in the apertures or passages

and such as to govern the expulsion of air when the body is subject to impact.
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7. A cushioning device as claimed in claim 6, in which the size of the
grommets or the like is also selected to govern the intake of air when the

device is recovering from an impact.

8. A cushioning device as claimed in claims 1 to 7, in which the body has

an outer cover or casing.

9. A cushioning device as claimed in claim 8, in which the cover or casing

is formed of a suitable hardwearing material.

10. A cushioning device as claimed in claims 8 or 9, in which the material

of the casing is polypropylene or vinyl such as PVC.

11. A cushioning device as claimed in claims 1 to 10, in which the foam

material is a lightweight polyolefin foam material.

12. A cushioning device as claimed in claim 11, in which the foam is a

polyethylene foam.

13. A cuéhicning device as claimed in any of claims 8, 9 or 10, in which
said outer cover or casing is fitted with suitable means for interlinking with

other like cushioning device or devices.

14. A cushioning device as claimed in claims 1 to 13, in which the body
comprises either a hollow cylinder having substantially circular end panels
fixed to the ends thereof to define a resilient cylindrical unit with an inner
airtight sealed space other than for the apertures or comprises a cuboid
having substantially square end panels fixed to the ends thereof to define a
resilient or cubic unit with an inner airtight space sealed except for the

apertures.
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15. A cushioning device as claimed in any of claims 1 to 14, in which the
body is tubular and formed by being extruded as a tube or made'from a flat
panel (E) welded and/or fixed using adhesive at edges into a tube (F), with
two circular end panels (G) being welded and/or fixed using adhesive, at

opposite ends to close the inner space.

16. A cushioning device as claimed in any of claims 1 to 15, in which the
body'is cuboid and made from four flat panels (H) welded and/or fixed at their
edges using adhesive or one flat panel folded (I) and welded and/or fixed
using adhesive thereby creating the cuboid (J), with two square end panels

(K), being welded and/or fixed using adhesive.

17. A cushioning device comprising a body of resilient foam material and
defining a closed or sealed space therein containing air, and venting means
for enabling escape of air upon impact at a rate such as to achieve a desired

cushioning effect.

18. A cushioning device as claimed in any of claims 1 to 17, wherein a
cover for the body is provided and is such as to enable expulsion of air on

impact.

19. A cushioning device as claimed in claim 18, in which the cover includes
said air expulsion control means by being suitably woven or having venting

means or the like.

20. A cushioning device as claimed in any of claims 1 to 19, in which the
resilient/flexible foam material or memory foam is self-supporting of its shape
and is such as to maintain its impact receiving/absorbing shape with the:
interior space being at normal ambient atmospheric pressure and with the

interior being open or adjustable/adaptable to the exterior ambient pressure.

10



WO 2007/135372 PCT/GB2007/001787

21. A device as claimed in any of claims 1 to 20, in which the foam material

is such as will not absorb water to any significant extent.

22. A cushion device as claimed in any of claims 1 to 21, in which the

interior space is normally empty apart from air.

23. A plurality of cushioning devices as claimed in any of claims 1 to 22,
assembled and held together to provide an upper surface area sufficient to
safely receive a falling body or object and cushion the fall to.avoid injury and

damage.

24. A cylindrical cushioning device substantially as herein described with

reference to the accompanying drawings.

25. A cubic cushioning device substantially as herein described with

reference to the accompanying drawings.

26. A cushioning device as claimed in any of claims 1 to 23, in which the

body is elongate.

27. A cushioning deilice as claimed in any of claims 1 to 23, in which the
body is elongate as is the space/chamber defined thereby and which is
closed/sealed, and in which the air expulsion restriction means is only

provided in at least one end wall of the body.

28. A cushioning device as claimed in any of claims 1 to 27, in which a

large single air space or chamber is formed by the body.

29. A cushioning device as claimed in any of claims 1 to 28, in which the

foam is mainly used for its memory to recover the void after impacting more

11
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that its ability to cushion a falling object which latter is provided mainly by the

air and controlled air release via the aperture or apertures.
30. A cushioning device as claimed in any of claims 1 to 29, in which said

apertures or passages forming the air expulsion restriction means edch

include a closeable valve means or are provided with removable bungs.

12
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