wo 2015/104676 A1 I} 1A 0000 R O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/104676 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

16 July 2015 (16.07.2015) WIPOIPCT
International Patent Classification:
A61G 1/00 (2006.01) B60ON 2/44 (2006.01)
B60ON 2/70 (2006.01)
International Application Number:
PCT/IB2015/050161

International Filing Date:
9 January 2015 (09.01.2015)

Filing Language: English
Publication Language: English
Priority Data:

MI2014A000032 13 January 2014 (13.01.2014) IT
Applicant: ADVANCE KITES S.R.L. [ITAT]; Via

Presso, 21, 25057 SALE MARASINO (Brescia) (IT).

Inventor: MAZZUCCHELLI, Alessandro; Via Presso,
21, 1-25057 SALE MARASINO (Brescia) (IT).

Agent: LUNATI & MAZZONI S.R.L.; Via Carlo
Pisacane, 36, Milano, I-20129 MILANO (Mi) (IT).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(34

Title: SUPPORT DEVICE

(57) Abstract: A support device (1) is provided for, comprising a support

Fig. |

surface (2) suitable to be placed in contact with an object; at least one inflat -
able device (3), comprising an air chamber (30) suitable to vary its extension
depending on the internal pressure thereof, and an inflation valve (31) suit-
able to permit a variation of the pressure inside the air chamber (30), at least
one depressurisation device (4) positioned between the air chamber (30) and
the support surface (2) and comprising: - a main casing (40) impermeable to
the passage of fluid, flexible and defining a main volume (40a); an inner cas-
ing (41) placed inside the main casing (40), permeable to the passage of gas
and flexible; filler particles (42) housed in the inner casing (41); a depressur-
isation valve (43) suitable to form or interrupt a connection for tluid passage
between the main volume (40) and the environment external to the main
volume (40) and suitable to permit the depressurisation of the main volume
(40a) defining a relaxed configuration in which the filler particles (42) are
movable inside the inner casing (41); and a compressed configuration in
which the filler particles (42) are compacted and substantially define at least
one solid body (42a).
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DESCRIPTION
SUPPORT DEVICE
The present invention relates t0 a support device, of the type as recited in the
preambie of Claim 1.
Various types of support devices are currently known of, such as seats for
vehicles, devices for parts of the body, such as belts for weights and the like, for
backpacks supported by the body, for sporis and/or medical egquipment
constrained {o the body, containers for packaging and so forth.
Such devices may comprise various expedients to be more comfortable or
cushioned.
For example, the seats have cushions and the like suitable to ensure comfort and,
in addition, in order to further improve the comfort, the seat may comprise,
betweaen the cushion and the cover, one or more inflatable air chambers, known as
bladders, such as to modify the shape of the seat, adapting it to the needs of the
user.
The bladders are then applicable {o other types of seals or various support
devices.
The prior art described above has several significant drawbacks.
A first significant drawback is represented by the fact that the support devices are
not particularly comfortable due 1o the inability of the air chambaers {0 adapt {0 the
body portion adjacent thereto.
in fact, when inflated, the air chambers and, conseqguently, the support devices
tend to assume a round shape and are therefore unable {o support the body or
other objacts in an appropriate manner.

I this situation the technical purpose of the present invention is to devise a
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support device able to substantially overcome the drawbacks mentioned above.
Within the sphere of said technical purpose one important aim of the invention is to
make a support device which is comfortable or adapted 1o the shape of the object
it covers.
The technical purpose and specified aims are achieved by a support device as
claimed in the appended Claim 1.
Preferred embodiments are evident from the dependent claims.
The characteristics and advantages of the invention are clearly evident from the
following detailed description of a preferred embodiment thereof, with reference to
the accompanying drawings, in which:

Fig. 1 shows a support device according to the invention in a first
configuration;

Fig. 2 shows the device in Fig 1 in a second configuration.
With reference 1o said drawings, reference numeral 1 globally denotes the support
device according to the invention.
it is suitable to support andior protect an object such as a portion of the human
body or a device or otherwise. The support device 1 can therefore be integrated
into: a seal, for example for a car or otherwise, a belt for physical exercise,
hospital eguipment in contact with the body, parts of beds or stretchers, a
container for objects, a harness for sport activities and so forth.
it comprises, in brief, a support surface 2 suifable o be placed in contact,
preferably direct, with the object, at least one inflatable device 3 and at least one
depressurisation device 4 positioned between the inflatable device 3 and the
support surface 2.

More in detail the support surface is the surface, part of the device 4 or otherwise,
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which the object lies on and by which it is supported.

The inflatable device 3 is in itself known by the name of "bladder” and is for
example used in the seats of luxury cars. it comprises an air chamber 30 suitable
to vary its extension as a function of its internal pressure, and an inflation valve 31
suitable o allow the varnation of the internal pressure of the air chamber 30 and its
subseguent inflation or defiation.

The inflatable device 3 may also comprise a pump 32 connected o the inflation
valve 31 and suitable o implement the changes of pressure and volume of the air
chamber upon command by a user.

Several inflatable devices 3 may be present or even several air chambers 30
connected to a single inflatable device 3, so that the shape of the device 3 is of the
appropriate type.

The depressurisation device 4 comprises a main housing 40 impermeable to the
passage of fluid, flexible and defining a main volume 408a; an inner casing 41
permeable {0 the passage of fluid, flexible and placed inside the main casing 40 so
as to define at least a portion of the inner volume 40a; a plurality of filler particles
42 housed in the inner casing 41, and a depressurisation valve 43 suitable to form
or interrupt a connection for fluid passage, preferably gaseous (in particular air)
between said main volume 40a and the external environment and suitable to
permit the depressurisation of said volume 40a defining a relaxed configuration in
which said filler particles 42 are movable inside said inner casing 41; and a
compressed configuration in which said filler particies 42 are compacted and
substantially define at least one solid body 42a.

Furthermore, the device 4 may advantageously provide for one or more walls 44

permeable to the passage of fluid, flexible and suitable to divide the inner casing
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41 into a pluraiity of containers 41a each of which is suitable to contain filler
particles 42. Obviously the walls 44 subdividing the casing are suitable o obstruct
the passage through said walls 44 of filler particles 42.

The inner casing 41 and the walls 44 are preferably made entirely of the same
material permeable to fluids and elastic so as {o vary its extension without forming
puckers during the transition from the relaxed to the compressed configuration.
More in particular, the inner casing 41 and the walls 44 are in foam material. The
term foam material is understood o mean in particular. open cell polymeric
material or the like, in particular foam, elastic polyurethane foam, commonly called
foam rubber, other polymeric foams or other foam material. In particular at least a
portion 41b of the casing 41 is in foam material, more particularly the portion in
contact with the object.

Alternatively they are made of flexible and elastic fabric or otherwise.

Lastly, the inner casing 41 and the walis 44 are integraily connected to each other,
preferably by gluing. In particular, the gluing is possible and appropriate in the
case in which the walls are in foam material.

The filler particles 42 may be of various shapes, sizes and materials, and be of
different types so as to define a particular physical property of the set of particles,
e, of the solid body 42a, when the device 1 passes into the compressed
configuration.

In particular, they may be made of the same material and have for example sizes
and shapes which may also vary from one pariicle to another or, alternatively, be
the same shape and size and be made of materials that are partially different but
which have similar mechanical characteristics. In another alternative, the filler

particles 42 are homogeneous i.e. substantially all have a similar size, shape and
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construction material.

In particular, the particles 42 are homogeneous within the individual containers
41a, while different containers 41a may have particles of different types, so as to
create for example a softer surface layer and a more resilient inner part.

The particles 42 may be made of one or more of the following materials: polymers
such as: PPE (polyphenyl ethers), rubber or thermoplastic polymers, EPS
{expanded polystyrenes), TPU (thermoplastic polyurethane) and E-TPU
{engineering thermoplastic polyurethane), cork, closed cell polymers and
otherwise.

The main casing 40 is preferably made of a polymeric membrane and is elastic so
as to allow the device 43 to adapt to the shape of the object, such as the body
portion to which said device is associated. In detail, it is preferably in TPU film or
EVA closed cell foam, in polychioroprene or Neoprene®, polyvinyl chioride or
composite materials or otherwise.

in order to vary its configuration, the depressurisation device 4 preferably
comprises a control pump 45 suitable to adjust, by means of the deprassurisation
valve 43, the pressure of the main casing 40, and thus inside the inner casing 41
and the containers 41a, commanding the variation of the configuration of the
support device 1 and in particular of the filler particles 42.

The control pump 45 and the pump 32 can also, at least in part, be made of the
same device, and be suitable to expel air from the main casing 40 and put it in the
air chamber 30.

Other softeners lavers or the like may be arranged between the surface and the
depressurisation device 4.

The device 1 is lastly preferably integrated in a seat 10, which suitably comprises
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two support devices 1, one placed at the backrast and one at the seat.

The functioning of a device, described above in a structural sense, is as follows.
The user of the support device 1 sils on the seat 10 or positions the object as
appropriate. In particular, he comes into contact with the support surface 2.
Subsequently the user increases the volume of the air chamber 30, by means of
the pump 32, urtil he finds a comfortable or adequate configuration.

Subsequently, the user commands the transition of the depressurisation device 4
from the relaxed o the compressed configuration.

In particular, the control pump 45 withdraws air from the main casing 40 by means
of the depressurisation valve 43,

The withdrawal of air from the main casing 40 places the device 4 in a vacuum
which thus contracts so that the filler particles 42 of gach container 41a compact {0
form a solid body 42a, perfectly counter-shaped to the object.

Alternatively the two phases of inflation of the inflatable device 3, and in particular
of the air chamber 30, and deflation of the depressurisation device 4, and in
particular of the main casing 40, take place simultaneously, and suitably at least in
part the same air is transferred from the depressurisation device 4 to the inflatable
device 3.

Consequently, the inflatable device 3 expands compressing, against the object,
the depressurisation device 4 which deforms countar shaping the support surface
2 to the object.

At the same time, the withdrawal from the main casing 40 places the containers
41a in a vacuum, which contract, so that the filler particles 42 of each container
41a compact to form a solid body 42a which conforms {o the shape of the object.

Once terminated the use of the support device 1, the user can command the
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return of the depressurisation device 4 to a relaxed configuration by means of the
depressurisation valve 43 and the deflation of the inflatable device 3 by means of
the inflation valve 31 or the other means described.

The invention achieves some imporiant advantages.

A first important advantage is reprasented by the fact that the support device 1
proves suitable to support in a practically perfect manner an object such as a body
part of a person or otherwise.

This advaniage has been innovatively achieved by introducing between the
inflatable device 3, the depressurisation device 4 which, when it passes into the
compressed configuration, forms a solid body 42a able to support the weight of the
user.

This aspect is further increased by the possibility of subdividing the inner casing
41 into a plurality of separate containers 41a which permit a homogensous
distribution of the filler particles 42 all along the support device 1 preventing said
particles 42 from accumulating in only some portions of the inner casing 41.
Ancther advantage s the presence of the walls 44 which makes it possible 1o
obtain containers 41a having magnitudes selecied in the three dimensions, in
particular height, given by the height of the individual walls 44,

Moreover, thanks 1o said subdivision into separate cortainers 41a it is possible to
make solid bodies 42a of different sizes and, therefore, adaptable 1o the specific
needs of each body portion.

Moreover, said subdivision makes it possible i have different types of particles 42
between the various cortainers 41a and, thus, o obtain solid bodies 42a with
different physical-mechanical properties according 1o the type of particles 42.

A further advantage is the fact that, when the depressurisation device 4 passes
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into the compressed configuration, the inner casing 41 and the walls 44, being
made of foam material, assume an extremely reduced thickness and, therefore,
allow the solid bodies 42a of adjacent containers 41a to come substantially in
contact with each other, optimising the support capacity of the depressurisation
device 4. At the same time, foam material is known to have a high shape memory,
which allows it to always return when in a relaxed configuration, to is original
shape and thus allow it to give a defined shape 1o the device 1 in a relaxed
coriguration.

This aspect is further increased by the adoption of gluing o join together the inner
casing 41 and the walls 44, an expedient permitting a reduction of production
costs.

Variations may be made 1o the invention without departing from the scope of the
inventive concept expressed in the independent claims and by the relative
technical equivalents. All the elemenis as described and claimed may be replaced
with equivalent elements and the details, materiais, shapes and dimensions may
be any within the scope of the independent claims and of the relative technical

equivalents.
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CLAIMS

1. Support device (1) comprising, a support surface (2) suitable to be placed
in contact with an object; at least one inflatable device (3), comprising an air
chamber (30) suitable to vary its extension depending on the internal pressure
thereof, and an inflation valve {31) suitable {o permit a variation of the pressure
inside said air chamber (30);, characterised in that it comprises at least
depressurisation device {4) positioned between said at least one air chamber (30)
and said support surface (2) and comprising:. - a main casing (40) impermeable to
the passage of fluid, flexible and defining a main volume (40a); an inner casing
{41) placed inside said main casing (40), permeable to the passage of gas and
flexible; filler particles (42) housed in said inner casing {41);, a depressurisation
valve {43} suitable to form or interrupt a connection for fluid passage between said
main volume (40) and the external ernwvironment and suitable to permit the
depressurisation of said main volume (40a) defining a relaxed configuration in
which said filler particles (42) are movable inside said at least one inner casing
{41y, and a compressed configuration in which said filler particles (42) are
compacted and substantially define at least one solid body (42a).

2. Support device (1) according to claim 1, wherein at least part of said inner
casing {41} is in foam material.

3. Support device (1) according to claim 1, wherein the part of said inner
casing (41) at the support surface (2) is in foam material.

4. Support device (1) according to one or more of the previous claims,
wherein said depressurisation device (4) comprises at least one wall (44)
permeable {0 the passage of fluid, and suitable to sub-divide said inner casing (41)

into a plurality of containers (41a) each of which suitable to contain said filler
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particles (42).

8. Support device (1) according to the previous claim, wherein said at least
one wall (44) is in foam material.

8. Support device (1) according to one or more of the claims 4-5, wherein
said at least one wall (44) and said inner casing (41) are made of the same
material.

7. Support device (1) according to one or more of the claims 4-6, wherein
said at least one wall (44) and said inner casing {(41) are connected 1o each other
by gluing.

8. Seat (10) comprising at least one support device (1) according fo one or
more of the previous claims.

9. Seat (10) according to the previous claim, comprising two of said support
devices (1), and in which one of them is positioned at the backrest of said seat and
one of them is positioned in the seat of said seatl.

10.Method of use of a support device (1} according to one or more of the
previous claims, comprising an inflation step of said inflatable device (3) and a
depressurisation step of said depressurisation device (4) and wherein said steps

are performed contemporarily.
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