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(54) PROTECTION DEVICE

(67)  The present disclosure relates to a protection
device (100) including an inflatable element (101) con-
figured to assume a deflated condition and an inflated
condition and comprising a first layer (1a) and a second
layer (1b), defining an internal chamber (10), and an in-
termediate layer (1). The intermediate layer (2) is joined,
or fixed, adheringly to a first internal surface (11a) of the
first layer (1a), facing towards the internal chamber (10),
in first connection regions or areas (12a) and is joined,
or fixed, adheringly to a second internal surface (11b) of

100

\* 101

the second layer (1b), facing towards the internal cham-
ber (10), in second connection regions or areas (12b).
The intermediate layer (2) is detached, or free, from the
first internal surface (11a), in first detachment regions or
areas (13a) and is detached, or free, from the second
internal surface (11b) in second detachment regions or
areas (13b). The present disclosure also relates to a
method for protecting a user of the device (100) and a
garment (1000) comprising the device (100).
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Description

[0001] The presentinvention relates to a protection de-
vice comprising an inflatable element for protecting a us-
er. The device may protect a user from knocks orimpacts,
following falls or sliding, when riding or driving a means
oftransport, for example a two-wheeled vehicle, or during
other types of activity, for example a sports activity or
any activity during which a user runs the risk of falls or
impacts. The device may also protect a user from low
temperatures and therefore may be regarded as a device
which is able to perform a protection function in general.
The invention relates moreover to a garment comprising
the device and to a method for protecting a user of the
device.

[0002] Itis knowninthe sectorrelating to the protection
of users to use an inflatable element, commonly known
as an airbag, which is able to inflate in the event of knocks
or impacts so as to protect a portion of the user’s body.
Inflation normally takes place by means of an inflation
device which comprises a gas generator, for example a
container containing a compressed gas whichis released
inside the airbag in the event of a knock or impact.
[0003] Once inflated, the inflatable element must nor-
mally remain in a predetermined shape suitable for en-
suring protection of the portion of the user’s body to be
protected. For this reason it is known to provide an in-
flatable element which includes a prefabricated knitted
body, namely a body made by means of a knitting proc-
ess. Said knitted body is a closed, or at least tubular,
structure defining an internal region or area or chamber.
This internal chamber is occupied at least partially by a
plurality of joining threads which connect together oppo-
site portions of the knitted body. The fact of manufactur-
ing a single knitted body offers the advantage of limiting
the manufacturing waste and minimizing the production
time; in fact, the joining threads and meshwork may be
realized using a single knitting machine. The joining
threads form part of a single thread which is connected
to the opposite portions of the knitted body. In particular,
the thread passes along alternate sections, and contin-
uously, between a first portion and a second portion of
the knitted body. The knitted body is then covered with
waterproofing sheets in order to provide a suitable seal-
ing action.

[0004] This solution, although advantageous from
many points of view, has a number of limitations. Firstly,
the manufacture of a knitted body requires the use of
specialized machinery, resulting in corresponding oper-
ating and maintenance costs which may be very high.
Furthermore, the programming of the machinery for man-
ufacturing the knitted body may be particularly complex
and the body obtained is not very versatile for applica-
tions of a different type.

[0005] Consequently, the technical problem underly-
ing the present disclosure is that of providing a protection
device which is able to satisfy the aforementioned needs
with reference to the prior art and overcome the afore-
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mentioned drawbacks and/or which is able to achieve
further advantages.

[0006] Thisis obtained by means of a protection device
comprising a protection device, a method and a garment
according to the respective independent claims. Second-
ary characteristics of the subject-matter of the present
invention are defined in the corresponding dependent
claims.

[0007] More particularly, in accordance with the
present disclosure a protection device is provided, said
device comprising an inflatable element configured to as-
sume a deflated condition and an inflated condition.
Moreover, the inflatable element in turn comprises a first
layer and a second layer defining an internal chamber of
the inflatable element, and an intermediate layer. More
particularly, the first layer and the second layer have re-
spectively a first internal surface and a second internal
surface which are facing towards the internal chamber
and along which the intermediate layer is either fixed,
adheringly, or adheres, creating a superficial adherence,
in first connection regions or areas and second connec-
tion regions or areas, respectively. Furthermore, the in-
termediate layer is detached, namely is disconnected,
separated or free, from the first internal surface and the
second internal surface in first detachment regions or
areas and second detachment regions, respectively.
[0008] Basically, according to the present disclosure,
itis envisaged fixing or joining or joining together or caus-
ing to adhere partially the intermediate layer to the first
and second layers. The intermediate layer is associated
with the first layer and the second layer exclusively in
respective first connection regions or areas and second
connection regions or areas. In other words, the interme-
diate layer is adherent or adheres or is fixed by means
of adherence to the first layer, in particular to the first
internal surface, exclusively, namely solely in said first
connection regions or areas and, similarly, is joined, or
fixed, adheringly or adheres to the second layer, in par-
ticular to the second internal surface, exclusively, namely
solely in said second connection regions or areas. Fur-
thermore, it is envisaged that the intermediate layer is
detached, namely is disconnected, separated or free,
from the first layer and the second layer in respective first
detachment regions or areas and second detachment
regions or areas.

[0009] Inotherwords, the intermediate layer is partially
connected, i.e. partially joined, or fixed, adheringly or ad-
heres both to the first layer and to the second layer. The
joint or connection or fixing or adherence between the
intermediate layer and the first and second layers is
namely present or envisaged exclusively or solely in the
respective connection regions or areas. This connection,
joint, fixing or adherence is a physical connection which
may be realized for example by means of a stitching or
an adhesive substance, in such a way as to keep the
intermediate layer fixed adheringly or attached to the first
and second layers along the connection regions or areas
so as to prevent separation or detachment.
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[0010] Itisto beunderstood thatthe intermediate layer
may be joined adheringly or adheres to the first and the
second layers, "with superficial adherence". The expres-
sion "with superficial adherence" is understood as mean-
ing that, for example, the intermediate layer is joined,
connected or fixed adheringly, in a superimposed man-
ner or so as to form at least a double layer structure, to
the first layer and to the second layer along the connec-
tion regions or areas, namely over the entire surface ex-
tension of each of the connection regions or areas. In
other words, along the connection regions or areas,
namely over the whole surface extension of the connec-
tion regions or areas, there is a continuous adherence,
i.e. a continuous adhesion or a continuous contact or a
continuous joint, which allows the intermediate layer to
be connected to or associated in a matching or adhering
manner with the first and second layers, respectively, for
example by means of a stitching or an adhesive sub-
stance.

[0011] Consequently, in the context of the present dis-
closure, in the connection regions or areas a mono-struc-
ture having substantially at least a double layer, or in
which the intermediate layer is superimposed so as to
adhere to the first layer and is superimposed so as to
adhere to the second layer in the respective connection
regions, is obtained.

[0012] Itis to be understood, furthermore, that the in-
termediate layer may be connected, namely joined ad-
heringly, or may adhere, with superficial adherence or
superimposition, directly to the first layer and the second
layer, or that, alternatively, there are further or different
interposed intermediate layers, or other form of indirect
connection, between the intermediate layer and the first
layer or the second layer. What is important is that, for
the geometrical arrangement described above, the inter-
mediate layer should be connected only in some zones
(i.e. first connection regions or areas) to the first layer
and in other zones (i.e. second connection regions or
areas) to the second layer, so that as soon as the inflat-
able element is inflated, intermediate layer portions in-
terposed between two connection regions or areas of the
first layer and the second layer act as tension members
for the inflatable element and allow the shape of the in-
flatable element to be controlled.

[0013] In accordance with one embodiment of the
present invention, when the inflatable element is in the
deflated condition, the first connection regions or areas
of the first layer are positioned along the first internal
surface in such a way that they are offset and not super-
imposed with respect to the second connection regions
or areas of the second layer. In other words, when the
inflatable element is in the deflated condition, the first
connection regions or areas and the second connection
regions are offset, i.e. are not superimposed on each
other.

[0014] In particular, this configuration allows the inter-
nal chamber of the inflatable element, when the latter is
in the inflated condition, to maintain a thickness greater
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than zero along the whole of its extension. In other words,
when the inflatable element is in the inflated condition,
the internal chamber is devoid - namely does not have -
zones or regions with zero thickness. In the inflated con-
dition of the inflatable element, the internal chamber,
therefore, is devoid - i.e. does not have - zones or regions
in which the first internal surface and the second internal
surface are in direct contact or lie above one another,
separated or spaced only by the intermediate layer. Ac-
cording to this configuration, therefore, the first internal
surface and the second internal surface are separated
or disconnected along the whole internal chamber of the
inflatable element, when the latter is in an inflated con-
dition.

[0015] Furthermore, according to one embodiment of
the present invention, the first connection regions or ar-
eas are positioned along the first internal surface at a
regular distance from each other and, likewise, the sec-
ond connection regions or areas are positioned along the
second internal surface at a regular distance from each
other. In other words, the first connection regions or areas
and the second connection regions are respectively po-
sitioned along the first internal surface or the second in-
ternal surface in such a way that they are at a regular
distance respectively from the first connection regions or
areas or second connection regions or areas which are
adjacent, i.e. closer or nearer. Expressed again differ-
ently, the first connection regions or areas are arranged
in a relationship spaced, by a predefined and regular
amount or by a predefined and constant value, from each
other and, similarly, the second connection regions or
areas are arranged in a relationship spaced, by a prede-
fined and regular amount or by a predefined and constant
value, from each other.

[0016] According to an alternative embodiment, at
least some of the first connection regions or areas or the
second connection regions or areas may also be at a
smaller or greater distance from each other than the other
first connection regions or areas or second connection
regions or areas, and therefore with a different distribu-
tion, for example so as to cause the inflatable element
to assume a specific shape, for example a curved shape,
in the inflated condition. In other words, a first part of the
first connection regions or areas or of the second con-
nection regions or areas may be at a regular distance
from one another, and a second part of the first connec-
tion regions or areas or second connection regions or
areas may be at a greater or smaller distance, than the
aforementioned regular distance, from the first connec-
tion regions or areas or second connection regions or
areas which are adjacent, namely closer or nearer, for
example in the proximity of a curvature of the inflatable
element when in the inflated position.

[0017] In general, the first connection regions or areas
or the second connection regions or areas may be locat-
ed at a distance from each other which varies depending
on their position along said firstinternal surface or second
internal surface, so as to cause said inflatable element
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to assume a specific shape or curvature or specific thick-
ness, when it is in the inflated condition. In other words,
the mutual distribution and distance between the firstand
second connection regions or areas, on said first internal
surface or second internal surface, respectively, may be
chosen depending on suitable curvatures or thicknesses
which are to be imparted to the inflatable element, in par-
ticular in the inflated condition. In fact, the greater the
density of connection regions or areas in a given portion
of the inflatable element, the smaller is the thickness of
the inflatable element, in the inflated condition, in said
given portion of the inflatable element.

[0018] According to one embodiment of the present
disclosure, the first detachment regions or areas are po-
sitioned along the first internal surface so as to alternate
with the first connection regions or areas and, similarly,
the second detachment regions are areas are positioned
along the second internal surface so as to alternate with
the second connection regions or areas. Expressed dif-
ferently, the first detachment regions or areas are spaced
along the first internal surface by the first connection re-
gions or areas and, similarly, the second detachment re-
gions or areas are spaced along the second internal sur-
face by the second connection regions or areas. In other
words, along the first internal surface and second internal
surface, respectively, the first detachment regions or ar-
eas and the second detachment regions or areas alter-
nate respectively with the first connection regions or ar-
eas and the second connection regions or areas, in such
a way that each first detachment region or area and sec-
ond detachment region or area is located between at
least two of the first connection regions or areas and sec-
ond connection regions or areas, respectively.

[0019] Accordingtoone embodiment, the intermediate
layer is made of elastic material or elastic fabric. Further-
more, preferably, the intermediate layer is configured to
undergo deformation within the elasticrange, atleast par-
tially, when the inflatable elements assumes the inflated
condition. In particular, the portions of the intermediate
layer comprised between each first connection region or
area and second connection region or area, namely the
portions of the intermediate layer which are not fixed ei-
ther to the first internal surface or to the second internal
surface, are configured to deform at least partially within
the elastic range when the inflatable element is in the
inflated condition.

[0020] According to one embodiment of the present
invention, the first layer and the second layer are config-
ured to prevent fluid communication into or out of the
internal chamber. In particular, the firstand second layers
may be made of waterproof material. In other words, a
fluid is prevented from entering or exiting the internal
chamber owing to the presence of the first layer and the
second layer, except for a fluid, for example a pressurised
gas, specially configured to allow the inflatable element
to pass from the deflated condition into the inflated con-
dition in the event of a knock or impact of a user of the
device. Said fluid especially configured to allow the in-
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flatable element to pass from the deflated condition into
the inflated condition may be contained, for example, in
an inflation device, such as a gas generator, which is
suitably connected to the inflatable element according to
the techniques which are known to the person skilled in
the art.

[0021] It is pointed out, moreover, that the first layer
and the second layer may have a varied yielding behav-
iour or elasticity so as to cause curving of the inflated
element once it is in the inflated condition (for example
by combining a more elastic layer on one side with aless
elasticlayer on the other side). It is understood that, once
in the inflated condition, the inflatable element will "arch"
or "curve" towards the less yielding or less elastic layer.
[0022] According to one embodiment, therefore, the
protection device comprises an inflation device connect-
ed to the inflatable element and configured to cause it to
pass from the deflated condition into the inflated condi-
tion, for example by means of the flow of a pressurised
gas from the inflation device to the internal chamber of
the inflatable element.

[0023] According to one embodiment of the present
invention, the first layer and the second layer have re-
spectively a first outer edge and a second outer edge
which are positioned along the external perimeter and
are joined together so as to form the internal chamber.
In other words, the first outer layer and the second outer
layer are fixed or connected together along the first outer
edge and the second outer edge, for example by means
of a stitching, in such a way as to form the internal cham-
ber.

[0024] Furthermore. in accordance with the present
disclosure a method for protecting a user of the afore-
mentioned protection device is provided, said method
comprising the following steps. The inflatable element is
initially in a deflated condition and then, for example fol-
lowing a knock or an impact or if there is the need for
protection against the cold, the inflation device inflates
the inflatable element so as to cause it to assume the
inflated condition. The inflatable element is in a first in-
stant, or initially, in a deflated condition and, in a second
instant, following the first instant, the inflatable element
assumes the inflated condition as a result of the gas in-
troduced into the internal chamber by the inflation device,
inflating it so as to cause it to pass into the inflated con-
dition. In particular, the intermediate layer is configured
to act as a tension member so as to keep the first layer
and the second layer at the most ata predetermined max-
imum distance, when the inflatable element is in the in-
flated condition. In particular, the portions of the interme-
diate layer comprised between each first connection re-
gion or area and second connection region or area,
namely the portions of the intermediate layer which are
not joined, or fixed, or do not adhere or are not attached,
either to the first or the second internal surface, are con-
figured act as tension members and to keep the first layer
and the second layer at the most ata predetermined max-
imum distance when the inflatable element is in the in-
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flated condition. In other words, the intermediate layer is
configured to keep the inflatable element in a predeter-
mined shape when it is in the inflated condition.

[0025] According to one embodiment of the present
protection method, the intermediate layer is configured
to deform at least partially elastically when the inflatable
element is in the inflated condition. In particular, the por-
tions of the intermediate layer comprised between each
first connection region or area and second connection
region or area, namely the portions of the intermediate
layer which are not fixed either to the first internal surface
or to the second internal surface, are configured to de-
form at least partially within the elastic range when the
inflatable element is in the inflated condition.

[0026] Furthermore, in accordance with the present
disclosure, a garment, for example a motorcycling suit,
is obtained, said garment comprising the aforementioned
personal protection device, preferably configured to pro-
tect a user from knocks or impacts, or to protect a user
from low temperatures, according to the aforementioned
protection method.

[0027] The main advantage of the invention consists
in the fact that the inflatable element, when it is in the
inflated condition, may retain the desired shape suitable
for ensuring protection of a region of the user’s body,
without the need to use the external containment layers
envisaged by the solutions of the prior art, which would
require costly and complex production processes and/or
without using joining threads between the first layer and
second layer.

[0028] A further advantage of the invention consists in
the possibility of using the protection device for protecting
a user from low temperatures, by means of the formation
of a thermally insulating layer formed by the said inflat-
able element, when it is in the inflated condition. In other
words, the inflatable element, when it is in the inflated
condition, may act as a thermally insulating layer be-
tween the body of a user and an external environment,
thus protecting the user from the cold. In particular, the
absence of zero thickness zones or regions along the
internal chamber of the inflatable element in the inflated
condition, as described in one of the embodiments of the
present invention, may allow optimum thermal insulation
by the protection device.

[0029] Furtheradvantages, characteristic features and
modes of use forming the subject of the present disclo-
sure will become clear from the following detailed de-
scription of embodiments thereof, provided by way of a
non-limiting example.

[0030] It is in any case clear that each embodiment
forming the subject of the present disclosure may have
one or more of the advantages listed above; in any case
it is not required that each embodiment should have si-
multaneously all the advantages listed.

[0031] Reference will be made to the figures of the at-
tached drawings in which:

- Figure 1 shows a side view of a protection device
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according to an embodiment of the present inven-
tion;

- Figure 2 shows a cross-sectioned side view of the
device according to Figure 1;

- Figure 3 shows a view of a first internal surface of a
first layer of the device according to Figure 1;

- Figure 4 shows a view of a second internal surface
of a second layer of the device according to Figure 1;

- Figure 5 shows a view of a first internal surface with
two projected cross-sectional side views of the de-
vice according to Figure 1;

- Figure 6 shows a perspective view of a cross-section
of the device according to Figure 1;

- Figure 7 shows a view of a garment comprising a
device according to an embodiment of the present
invention;

- Figure 8 shows a partially sectioned view of the de-
vice according to Figure 1, in which the intermediate
layer is shown transparent.

[0032] With reference to the attached figures, the ref-
erence number 100 denotes a protection device com-
prising an inflatable element 101 configured to assume
a deflated condition and an inflated condition. The
present disclosure also relates to a garment including
said personal protection device. The protection device
may be a wearable protection device, i.e. one which is
configured to be worn also without a garment.

[0033] Protection devices including airbags and pro-
tective garments which include said airbags are protec-
tion devices which are known for the person skilled in the
art and therefore are not further described in the present
patent application. In particular, the inflation device is in
fluid communication with the inflatable element so as to
convey, once activated, inflation fluid (e.g. pressurised
gas)into theinflatable element and allow inflation thereof.
The inflation device is connected to a control unit by
means of which it is possible to activate inflation, namely
the emission of the inflation fluid. With regard to inflation,
in order to perform inflation of the inflatable element, in
the event of a fall and/or sliding and/or a sudden impact
involving a user or a vehicle being ridden/driven, the in-
flation device is adapted to cooperate with special acti-
vation means (normally consisting of the aforementioned
control unit and sensors) which are operationally con-
nected for example to the canister-shaped gas generator.
[0034] It should also be noted that the activation
modes, although being an aspect of particular impor-
tance for efficient operation of the device, will not be fur-
ther described in greater detail since they are methods
which are essentially already known to a person skilled
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in the art of protection of a person from sudden impacts.
[0035] Alternatively, the protection device may be un-
derstood as being a protection device, in general, for ex-
ample for protection against the cold, and therefore in-
tended to assume an inflated condition for protection
against the cold.

[0036] According to the present disclosure, the inflat-
able element 101 comprises a firstlayer 1a and a second
layer 1b, which define an internal chamber 10 of the in-
flatable element 101, and an intermediate layer 2. The
protection device 100 is characterized in that the first
layer 1a has a first internal surface 11a and the second
layer 1b has a second internal surface 11b, where the
first internal surface 11a and the second internal surface
11b are facing towards said internal chamber 10. The
first internal surface 11a and the second internal surface
1b face one another and surround the internal chamber
10.

[0037] Furthermore, the intermediate layer 2 is inter-
posed between the first internal surface 11a of the first
layer and the second internal surface 11b of the second
layer 1b. Furthermore, the intermediate layer 2 is joined,
orfixed, adheringly or adheres to the firstinternal surface
11ain first connection regions or areas 12a and is joined,
or fixed, adheringly or adheres to the second internal
surface 11b in second connection regions or areas 12b
Furthermore the intermediate layer 2 is detached from
the first internal surface 11a, namely disconnected, sep-
arated or free from the first internal surface 11a, in first
detachment regions or areas 13a and is detached from
the second internal surface 11b, namely is disconnected,
separated or free from the second internal surface 11b,
in second detachment regions or areas 13b. Figure 8
shows the protection device from which the first layer 1a
has been partially removed and in which the intermediate
layer 2 is shown as though transparent. In this figure it
is possible to discern the first connection regions or areas
12a which, in the figure, are those on the upper side, and
the second connection regions or areas 12b.

[0038] In other words, according to the present disclo-
sure, the intermediate layer 2 is partially joined, or fixed,
adheringly or adheres to the firstinternal surface 11a and
to the second internal surface 11b. In fact, the interme-
diate layer 2 is joined adheringly to the first internal sur-
face 11a exclusively or solely in first connection regions
or areas 12a and is joined adheringly, or adheres, to the
second internal surface 11b exclusively or solely in the
second connection regions or areas 12b. In these con-
nection zones a mono-structure at least with a double
layer is obtained.

[0039] Accordingto a preferred embodiment, the inter-
mediate layer 2 is joined or fixed, adheringly or adheres
with superficial adherence to the first layer 1a and to the
second layer 1b, in particular to the first internal surface
11a and to the second internal surface 11b, "with super-
ficial adherence". In other words, the intermediate layer
2 is connected or fixed or adheres or is attached, adja-
cently or so as to be adjacent, to the first internal surface
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11a and to the second internal surface 11b, along the
first connection regions or areas 12a and along the sec-
ond connection regions or areas 12b, respectively. In oth-
er words, the intermediate layer 2 is connected or fixed
or adheres or is attached, adjacently or so as to be ad-
jacent, to the first internal surface 11a and to the second
internal surface 11b, respectively over the entire surface
extension of each of the first connection regions or areas
12a and over the ensure surface extension of the second
connection regions or areas 12b. In other words, along
the first and second connection regions or areas. 12a
and 12b, namely over the entire surface extension of
each of the first and second connection regions or areas
12a and 12b there is a continuous adherence, i.e. a con-
tinuous adhesion or a continuous contact or a continuous
jointbetween the intermediate layer 2 and the first surface
11a and the second surface 11b, respectively. This there-
fore allows the intermediate layer 2 to be connected ad-
heringly or to adhere in a matching manner to the first
layer 1a and to the second layer 1b, in particular to the
first surface 11a and to the second surface 11b, respec-
tively, for example by means of a stitching or an adhesive
substance.

[0040] According to a preferred embodiment, the first
connection regions or areas 12a are positioned on the
firstinternal surface 11ain such away that they are offset
or not superimposed with respect to the second connec-
tion regions or areas 12b when the inflatable element
101 is in the deflated condition.

[0041] Preferably, the first connection regions or areas
12a are positioned at a regular distance from one another
along the first internal surface 11a, and the second con-
nection regions or areas 12b are preferably positioned
at a regular distance from one another along the first
internal surface 11b.

[0042] According to a preferred embodiment, the first
detachment regions or areas 13a are positioned on the
firstinternal surface 11ain such a way that they alternate
with the first connection regions or areas 12a and, pref-
erably, the second detachment regions or areas 13b are
positioned on the second internal surface 11b in such a
way that they alternate with the second connection re-
gions or areas 12b.

[0043] According to a preferred embodiment, the inter-
mediate layer 2 is made of elastic material or elastic fab-
ric.

[0044] Preferably, the intermediate layer 2 is config-
ured to deform atleast partially in an elastic manner when
the inflatable element 101 passes from the deflated con-
dition into the inflated condition. In particular, preferably
the portions of the intermediate layer 2 comprised be-
tween each first connection region or area 12a and sec-
ond connection region or area 12b, namely the portions
of the intermediate layer 2 which are not fixed either to
the first internal surface 11a or to the second internal
surface 11b, are configured to deform at least partially
within the elastic range when the inflatable element 101
is in the inflated condition.
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[0045] According to one embodiment of the present
invention, the first layer 1a and the second layer 1b are
configured to prevent fluid communication into and out
of the internal chamber 10 of the inflatable element 101.
In particular, the first layer 1a and the second layer 1b
are configured to prevent undesirable fluid communica-
tion into or out of the internal chamber 10.

[0046] Preferably, the first layer 1a and said second
layer 1b are made of impermeable material or material
such as to allow retention of the inflation fluid for a suitable
period of time.

[0047] According to a preferred embodiment, the first
layer 1a and the second layer 1b are joined together
along the outer edges so as to form the internal chamber
10. In other words, the first layer 1a and the second layer
1b have, respectively, a first outer edge and a second
outer edge which are positioned along the external pe-
rimeter and which are joined or connected together, for
example by means of a stitching or by means of gluing
or other technique available to a person skilled in the art,
so as to form the internal chamber 10. It may be under-
stood that, in accordance with this embodiment, the in-
flatable element 101 may be made with three layers, one
being an intermediate layer connected alternately and
along sections with the remaining layers, and a perimetral
stitching or other perimetral connection means.

[0048] According to a preferred embodiment, the pro-
tection device 100 comprises an inflation device associ-
ated with the inflatable element 101 and configured to
cause the inflatable 101 to pass from the deflated con-
dition into the inflated condition, for example by means
of the flow of a pressurised gas from the inflation device
towards the internal chamber 10 of the inflatable element.
Preferably, the inflation device is connected to or in fluid
communication with the inflatable element 101, more
specifically with the internal chamber 10 and is config-
ured to blow pressurised gas into the internal chamber
10 of the inflatable element 101 in order to cause the
inflatable element 101 to switch from the deflated condi-
tion into the inflated condition.

[0049] With reference to the embodiments described,
a method for protecting a user of the device 100 may be
carried out based on the following steps. The inflatable
element 101 is initially in a deflated condition and then,
for example following a knock or an impact or if there is
the need to protect the user from the cold, it is inflated
by the inflation device so as to assume the inflated con-
dition. Expressed differently, the method for protecting a
user of the device 100, which includes an inflatable ele-
ment 101 as described hitherto, may envisage providing
said device 100 in which the inflatable element 101 is in
a deflated condition and then, for example following an
impact or a knock, inflating by means of an inflation de-
vice the inflatable element 101 so that it assumes an
inflated condition. Furthermore, the intermediate layer 2
is configured to act as a tension member so as to keep
the first layer 1a and the second layer 1b at the most at
a predetermined distance, when the inflatable element
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101 is in the inflated condition. In particular, the portions
of the intermediate layer 2 comprised between each first
connection region or area 12a and each second connec-
tion region or area 12b, namely the portions of the inter-
mediate layer which are not joined, or fixed, or do not
adhere or are not attached either to the first internal sur-
face 11a or to the second internal surface 11b, are con-
figured act as tension members and to keep the first layer
1aandthe secondlayer 1b atthe mostata predetermined
maximum distance when the inflatable element 101 is in
the inflated condition. In other words, the intermediate
layer 2 is configured to keep the inflatable element 101
in a predetermined shape when it is in the inflated con-
dition.

[0050] According to one aspect of the present inven-
tion, the connection regions or areas and the detachment
regions or areas may be selected so as to obtain a spe-
cific shape of the inflatable element 101 in the inflated
condition. For example, there may be zones which in the
inflated condition are more or less inflated, depending on
the density of connection regions or areas and the length
of the portions of the intermediate layer 2 which are in-
terposed between the first and second layers.

[0051] Preferably, the intermediate layer 2 is config-
ured to deform at least partially in an elastic manner, i.e.
within the elastic range, when the inflatable element 101
is in the inflated condition.

[0052] With reference to the attached figures, the ref-
erence number 1000 denotes overall a garment compris-
ing a protection device 100 according to any one of the
embodiments described above. Furthermore, the gar-
ment 1000 may be configured to protect a user according
to the protection method described above.

[0053] The subject-matter of the present disclosure
has been described hitherto with reference to its embod-
iments. It is to be understood that other embodiments
relating to the same inventive idea may exist, all of these
falling within the scope of protection of the claims which
are attached below.

Claims

1. Protection device (100) including an inflatable ele-
ment (101), wherein said inflatable element (101) is
configured to assume a deflated condition and an
inflated condition, and wherein said inflatable ele-
ment (101) comprises:

- afirst layer (1a) and a second layer (1b) defin-
ing an internal chamber (10) of said inflatable
element (101) and

- an intermediate layer (2),

wherein saidfirstlayer (1a) has afirstinternal surface
(11a) and said second layer (1b) has a second in-
ternal surface (11b), wherein said first internal sur-
face (11a) and said second internal surface (11b)
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are facing towards said internal chamber (10), and
said intermediate layer (2) is interposed between the
first internal surface (11a) of said first layer (1a) and
the second internal surface (11b) of said second lay-
er (1b), and wherein said intermediate layer (2) is
joined adheringly, or adheres, to said first internal
surface (11a) in first connection regions or areas
(12a) and is joined adheringly, or adheres, to said
second internal surface (11b) in second connection
regions or areas (12b), and wherein said intermedi-
ate layer (2) is detached, or free, from said first in-
ternal surface (11a) in first detachment regions or
areas (13a) and is detached, or free, from said sec-
ond internal surface (11b) in second detachment re-
gions or areas (13b).

Protection device (100) according to the preceding
claim, wherein said intermediate layer (2) is joined
adheringly, or adheres, to said first internal surface
(11a) exclusively in said first connection regions or
areas (12a) and is joined adheringly, or adheres, to
said second internal surface (11b) exclusively in said
second connection regions or areas (12b).

Protection device (100) according to claim 1 or 2,
wherein said intermediate layer (2) is fixed adher-
ingly or adheres, so as to be superimposed on or
form at least a double-layer structure with said first
internal surface (11a) and said second internal sur-
face (11b), respectively, over the entire surface ex-
tension of each of said first connection regions or
areas (12a) and over the entire surface extension of
each of said second connection regions or areas
(12b).

Protection device (100) according to any one of the
preceding claims, wherein said first connection re-
gions or areas (12a) are positioned on said first in-
ternal surface (11a) offset or not superimposed with
respect to said second connection regions or areas
(12b) when said inflatable element (101) is in an in-
flated condition.

Protection device (100) according to any one of the
preceding claims, wherein said first connection re-
gions or areas (12a) are positioned at a regular dis-
tance from each other along said firstinternal surface
(11a), and wherein said second connection regions
or areas (12b) are positioned at a regular distance
from each other along said first internal surface
(11b).

Protection device (100) according to claim 4 or 5,
wherein said first detachment regions or areas (13a)
alternate on said first internal surface (11a) with said
first connection regions or areas (12a), and wherein
said second detachment regions or areas (13b) al-
ternate on said second internal surface (11b) with
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10.

1.

12.

13.

14.

15.

said second connection regions or areas (12b).

Protection device (100) according to any one of the
preceding claims, wherein said intermediate layer
(2)is made of elastic material or elastic fabric oryield-
ing material.

Protection device (100) according to the preceding
claim, wherein said intermediate layer (2) is config-
ured to deform at least partially in an elastic manner
when said inflatable element (101) passes from the
deflated condition to the inflated condition.

Protection device (100) according to any one of the
preceding claims, wherein said first layer (1a) and
said second layer (1b) are configured to prevent fluid
communication into and out of said internal chamber
(10).

Protection device (100) according to the preceding
claim, wherein said first layer (1a) and said second
layer (1b) are made of waterproof material.

Protection device (100) according to any one of the
preceding claims, wherein said first layer (1a) and
said second layer (1b) are joined along the outer
edges so as to form said internal chamber (10).

Protection device (100) according to any one of the
preceding claims, comprising an inflation device as-
sociated with said inflatable element (101) and con-
figured to inflate said inflatable element (101) from
said deflated condition to said inflated condition.

Method for protecting a user of a protection device
(100) according to any one of the preceding claims,
comprising the following steps:

- said inflatable element (101) is initially in the
deflated condition;
- said inflatable element (101) is inflated into said
inflated condition;

and wherein portions of said intermediate layer (2)
comprised between first connection regions or areas
(12a) and second connection regions or areas (12b)
act as tension members for keeping said first layer
(1a) and said second layer (1b) at a predetermined
distance, when said inflatable element (101) has as-
sumed said inflated condition.

Method according to the preceding claim in combi-
nation with claim 6, wherein said intermediate layer
(2) is deformed at least partially in an elastic manner
when said inflatable element (101) assumes said in-
flated condition.

Garment (1000) comprising a protection device
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(100) according to any one of claims 1 to 12.

EP 4 159 071 A1

10

15

20

25

30

35

40

45

50

55

16



EP 4 159 071 A1

100\ o 13
P /

1b

FIG. 1

10



EP 4 159 071 A1

T
o
T oot
oo
06
........ 00
N o
REASS
m\\G.M. ..... <
A N A S \

FIG. 3

12b

1b

11b

IIIIIIIII

IIIIIIIIIIIII

FIG. 4

1"



EP 4 159 071 A1

13a

[
T
.
[
)
-
A%

FIG. 5

12



EP 4 159 071 A1

101 13

FIG. 6

13



EP 4 159 071 A1

1000

100

FIG. 7

14



EP 4 159 071 A1

FIG. 8

15



10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

EP 4 159 071 A1

Application Number

EUROPEAN SEARCH REPORT
EP 22 19 8950

DOCUMENTS CONSIDERED TO BE RELEVANT

figures 1-10 *

WO 2021/116931 A1 (D AIR LAB S R L [IT]) 1,13
17 June 2021 (2021-06-17)
* page 2, line 2 - page 12, line 20; 4

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X IT RM20 080 656 Al (DAINESE SPA) 1,2,5, INV.
10 June 2010 (2010-06-10) 7-13,15 | A41D13/018
Y * paragraph [0062] - paragraph [0143]; 4
A figures 1-22 * 3,6,14

TECHNICAL FIELDS
SEARCHED  (IPC)

A41D
Ad44cC
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
§ Munich 6 February 2023 Arboreanu, Antoniu
j=3
o
g CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
b E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
[ Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
Z Atechnological BACKGroUNd e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

16




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 159 071 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 22 19 8950

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

06-02-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

IT RM20080656 Al 10-06-2010 NONE

WO 2021116931 Al 17-06-2021 CN 114980766 A 30-08-2022
EP 4072364 Al 19-10-2022
uUs 2023001879 Al 05-01-2023
WO 2021116931 Al 17-06-2021

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



	bibliography
	abstract
	description
	claims
	drawings
	search report

