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(57) ABSTRACT

Protection device (1,100, 110, 1110) for protection of a user,
said protection device (1, 100, 110, 1110) comprising an
inflatable member (2; 200, 102, 202, 302, 402, 502, 602; 205,
210,211, 212) includinga first wall (7, 115) and a second wall
(8) fixed together along respective perimetral edges (23, 24,
120). The inflatable member (2; 200, 102, 202, 302, 402, 502,
602; 205, 210, 211, 212) also includes a textile structure (5)
including a first mesh (10), a second mesh (11) and a plurality
of tie members (12), said first mesh (10) being situated oppo-
site the second mesh (11) and the tie members (12) having
opposite ends (12a, 125) fixed respectively to said first mesh
(10) and to said second mesh (11).

The first mesh (10) lines internally at least partly said first
wall (7, 115) and said second mesh (11) lines internally at
least partly said second wall (8, 116). The protection device
(1,100, 110, 1110) includes at least one seam (3, 300) which
connects a surface portion of said first mesh (10) to a surface
portion of said second mesh (11), said at least one seam (3,
300) being arranged along a folding zone (P, P') of said
inflatable member (2; 200, 102, 202, 302, 402, 502, 602; 205,
210, 211, 212).
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PROTECTION DEVICE INCLUDING AN
INFLATABLE MEMBER

[0001] The present disclosure relates to a protection device
suitable for use on a user and/or with a vehicle so as to protect
the user or a passenger of the vehicle from impacts against a
solid body and/or against the vehicle or portions of the
vehicle, for example in the event of an accident.

[0002] In recent years, following constant research into
safety when driving vehicles, a plurality of protection devices
for a user travelling in or on the vehicle have been devised.
One solution consists, for example, in a protection device
including an inflatable member or inflatable bag which, in the
rest condition, is arranged deflated and folded inside a hous-
ing within the user’s garment and/or in a housing situated
within the vehicle opposite parts of the user’s body and/or in
parts of the vehicle which may be potentially affected by
impacts, i.e. against which the user may come into contact in
the event in an accident.

[0003] The inflatable bag is moreover placed in fluid com-
munication, during an impact, sliding or an accident in gen-
eral, with a compressed-gas source, such as a canister. Gen-
erally, the gas source is able to introduce into the inflatable
bag a predefined quantity of compressed gas such as to inflate,
and therefore tension, the inflatable member so as to form an
inflated, round-shaped, balloon-like casing. Therefore, the
quantity of gas introduced is strictly related to the volume of
the inflatable bag so as to ensure satisfactory inflation and
effective protection.

[0004] Basically, these bags, in the inflated condition, form
a kind of balloon which is somewhat voluminous and has a
large cross-section, said balloon being arranged in the inflated
condition between the user and the portion of the vehicle or
solid object in general.

[0005] One drawback of the known inflatable bags consist
in the fact that there is a limited possibility of adapting the
shape of the inflatable bag to the anatomy of a user’s body or
to the configuration of a zone in the vehicle with which the
inflatable bag is associated.

[0006] In other words, a drawback of the known inflatable
bag is that it cannot be very easily adapted to the zone of the
vehicle in which it is arranged or to the part of a user’s body
on which it is used.

[0007] Consequently, in order to ensure maximum protec-
tion, this kind of inflated balloon is conveniently arranged in
each zone of the user’s body and of the vehicle in question.
This requirement, however, involves the need for a large
number of inflatable bags and a large number of compressed-
gas or, more generally, pressurised-fluid sources.

[0008] A technical problem forming the basis of the present
disclosure consists in providing a protection device which is
able to overcome said drawback and/or which is able to
achieve further advantages.

[0009] This problem is solved by a protection device as
defined in the independent claim 1.

[0010] Secondary characteristic features of the subject of
the present disclosure are defined in the corresponding depen-
dent claims.

[0011] The term “mesh” is understood in the context of the
present disclosure as meaning a porous patch or piece of cloth
which has a mesh-like appearance.

[0012] The term “wall” or “sheet” is understood in the
context of the present disclosure as meaning a covering mem-
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ber for a respective mesh, where the first and second walls are
associated with each other so as to define an internal chamber
inside which the first and second meshes and the tie members
connecting together the first and second meshes are arranged.
[0013] The term “tie member” is understood as meaning a
part or object which has the function of keeping joined
together or fastened or immobile, while being subject to a
tensile stress, two or more facing parts of the inflatable mem-
ber, and in particular the meshes, when the inflatable member
is in the inflated condition.

[0014] The subject of the present disclosure provides a
number of significant advantages. A first advantage consists
in the fact that the inflatable member may be folded to form an
angle in the region of at least one seam and may keep the fold
also in the inflated condition. Basically, the seam limits
locally expansion of the inflatable member and allows folding
of the inflatable member in the zone where expansion is
limited.

[0015] Moreover, since the seam joins together the two
opposite meshes, without however stitching together the
respective walls or sheets, there is no risk of the inflating fluid
passing through the walls and affecting the possibility of
keeping the inflatable member inflated. Preferably the seam
includes 2 to 3 stitches per centimetre (namely it has a stitch-
ing interval of between about 3 and 5 mm).

[0016] Another advantage consists in the use of tie mem-
bers which connect together the two meshes. In particular, the
advantage consists in the fact that the inflatable member may
be made in any form and size, it being sufficient to arrange the
structure including the two meshes inside the internal cham-
ber, adjusting beforehand the length of the tie members
between the two meshes so that the tie members are in the
fully tensioned and/or fully extended condition when the
inflatable member is inflated. Basically, the shape and size of
the inflatable member may be controlled and determined
beforehand since the maximum expansion of the inflatable
member and its local thickness can be controlled by means of
a suitable choice of the length and maximum extension of the
tie members.

[0017] Therefore, by suitably shaping the structure or body
including the two meshes with the tie members, forming one
or more seams in the region of the folding zones and, where
necessary, providing different lengths for the tie members
depending on their location inside the internal chamber, it is
possible to determine beforehand the shape assumed by the
inflatable member in the inflated condition (both in terms of
the distance between the two meshes and in terms of the
perimetral form of the two meshes) and also as regards fold-
ing of the inflatable member.

[0018] Consequently, owing to the fact that is possible to
fold the inflatable member and at the same time provide an
inflatable member of any form, profile and shape, preferably
with a flat form, the inflatable member may be designed so as
to surround, with suitable folds, at least partly the user and/or
be arranged around the user in an inflated condition.

[0019] This possibility is particularly useful for being able
to arrange the inflatable member on a part of the users body,
adapting the inflatable member to an anatomical form of the
body part, or inside a motor vehicle, adapting the inflatable
member to the zone of the vehicle where the inflatable mem-
ber is arranged. The protection device in question is therefore
essentially a protection device which can be worn.

[0020] Forexample, the protection device may be folded in
the region of an elbow or shoulder of the user.
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[0021] Alternatively, inside a motor vehicle, the inflatable
member may be arranged folded to form an angle between a
side wall and the roof of the passenger compartment or
inserted along the sides of a head-rest so as to protect the users
head laterally or inserted along the sides of a seat or under-
neath the dashboard or the steering wheel so as to protect the
trunk, legs and knees of the user.

[0022] According to a further alternative, on a motorcycle,
the inflatable member may be arranged on the handlebars of
the motorcycle so that, when inflated, it remains folded
around the motorcycle handlebars, adapting substantially to
the form of the latter.

[0023] Essentially, the inflatable member according to the
present disclosure, since it may be provided with a folded
form even in the inflated condition, can be easily arranged
also in areas where airbags according to the prior art cannot be
positioned or where they do not function effectively.

[0024] Another advantage consists in the fact that at least
one seam may be provided in a zone where there is a high
through-flow of inflating fluid. In this connection the seam
occupies a restricted zone of the meshes so as to leave the
adjacent zones free for the fluid to pass through.

[0025] Furthermore, another advantage according to the
present invention is that the inflatable member may be folded
several times onto itself (for example including a series of
successive folds) so as to form a layered structure.

[0026] In this way, it is possible to design the inflatable
member beforehand so that it has a three-dimensional form in
the inflated condition; for example it is possible to provide a
cube-shaped form or similar three-dimensional body.

[0027] Preferably, each mesh is glued with a layer of adhe-
sive to the respective wall so that this layer of glue also covers
the seam.

[0028] In one embodiment, the seam forms a closed line,
i.e. it preferably forms a closed loop, for example in the form
of a rectangle.

[0029] By means of said closed-line form it is possible to
flatten fully a zone or region of the inflatable member, thereby
reducing to a minimum the thickness of the inflatable member
in the region of a fold.

[0030] As aresult of said closed-loop form it is possible to
achieve an adequate resistance to the force of the pressurised
fluid during inflation. In fact, the fluid which reaches the seam
is deviated laterally to the right and left of the closed loop and
a lateral distribution of the fluid’s power is thus achieved; in
this way there is less risk of the seam coming loose or less risk
of tearing and ripping of the meshes in the region of the seam.
[0031] In one embodiment, the closed-loop seam has ter-
minal portions which intersect each other. Basically, the ter-
minal portions of the closed loop intersect and are superim-
posed only at the intersection.

[0032] As a result of the intersection the seam will have a
greater thickness only at the intersection, while the rest of the
seam has only a limited thickness. In one embodiment, the
terminal portions of the seam intersect towards the inside and
therefore have free ends arranged inside the closed loop. The
free ends are essentially protected inside the closed loop.
With this embodiment it is possible to reduce further the risk
of the seam being loosened by the flow of the pressurised
fluid, as well as the risk of tears.

[0033] In one embodiment, the device also comprises a
reinforcing element associated with a respective surface por-
tion of the meshes and superimposed on said at least one
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seam. Basically, the reinforcing element is arranged between
a mesh and the respective wall.

[0034] This reinforcing element is able to encapsulate and
isolate the seam from the corresponding wall so as to ensure
that the inflating fluid passes between a mesh and the respec-
tive wall, causing the undesirable formation of bubbles on the
outer surface of the inflatable member.

[0035] Furthermore, this reinforcing element allows the
seam to be protected from the stresses produced by the pres-
sure of the fluid. In fact, when the inflatable member is
inflated, the reinforcing element is tensioned by the inflatable
member itself and therefore has a more rigid behaviour than
in the deflated condition, thereby making the seam stronger.
[0036] Moreover, the presence of the reinforcing element is
advantageous since it allows an increase in the resistance to
penetration: a concentrated force (for example due to an
impact against a sharp object) in the region of the seam is
redistributed by the reinforcing element over a broader area of
the inflatable member.

[0037] In other words, the local deformation of the inflat-
able member due to the force of the fluid or to a concentrated
force of a sharp object is reduced, and therefore the protective
capacity is increased, since there is less likelihood of the fluid
and/or said sharp object being able to deform the seam at this
point to the point of breakage. In one embodiment, the device
comprises a pair of reinforcing elements, each one on a
respective mesh, so as to protect the seam on both sides.
[0038] In one embodiment, the reinforcing element is a
sheet-like part made of impermeable material and arranged in
the manner of a patch over the seam; for example the rein-
forcing element is a polyurethane sheet which is also flexible
and therefore does not constitute an obstacle for handling of
the protection device.

[0039] Inoneembodiment the protection device comprises
at least two seams arranged alongside each other, a fold being
provided along each seam. The use of two seams is advanta-
geous for forming substantially parallel consecutive folds
which allow relative displacement of two adjacent portions of
an inflatable member at an angle greater than 90° relative to a
coplanar condition. In this case, in fact, owing to these folds
there would otherwise be the risk of the adjacent portions of
the inflatable member in the inflated condition interfering
with each other and preventing folding.

[0040] Preferably, in order to reduce as far as possible the
interference between the adjacent portions of the inflatable
member, the distance between said two seams arranged
alongside each other is at least equal to the length of the tie
members which connect the meshes.

[0041] Further advantages, characteristic features and the
modes of use of the subject of the present disclosure will
become clear from the following detailed description of a
number of preferred embodiments thereof, provided solely by
way of a non-limiting example. It is clear, however, that each
embodiment may have one or more of the advantages listed
above; in any case it is not required that each embodiment
should have simultaneously all the advantages listed.

[0042] Reference shall be made to the figures in the accom-
panying drawings in which:

[0043] FIG. 1shows atransversely sectioned side view of a
protection device according to the present disclosure, in a
folded condition;

[0044] FIG. 2 shows a perspective view of a portion of a
protection device according to the present disclosure, during
a first processing step;
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[0045] FIG. 3 shows a perspective view of a portion of a
protection device according to the present disclosure, during
a second processing step;

[0046] FIG. 4 shows a perspective view of a portion of a
protection device according to the present disclosure, during
a third processing step;

[0047] FIG. 5 shows aside view of a portion of a protection
device according to the present disclosure, during a fourth
processing step;

[0048] FIG. 6 shows a cross-sectional view of a detail VI of
FIG. 4

[0049] FIG. 7 shows a view of a detail VII of FIG. 4;
[0050] FIG. 8 shows a view of a detail VIII of FIG. 1;
[0051] FIG. 9 shows a view of a detail IX of FIG. 1;
[0052] FIG. 10 shows a perspective, on a larger scale, of a
portion of a protection device according to the present disclo-
sure, during a processing step;

[0053] FIG. 10A shows a transversely sectioned side view
of a protection device according to the present disclosure, in
a folded condition;

[0054] FIG. 11 shows a view from above of a protection
device according to the present disclosure, in a deflated con-
dition, and partly cross-sectioned;

[0055] FIG. 12 shows a view of a detail XII of FIG. 11, on
a larger scale;

[0056] FIG. 13 shows a view of a detail XIII of FIG. 11, on
a larger scale;

[0057] FIG. 14 shows a view of a detail XIV of FIG. 11, on
a larger scale;

[0058] FIG. 15 shows a perspective and partly sectioned
view of a device according to the present disclosure;

[0059] FIG. 16 shows a view of a detail XVI according to
FIG. 15 during a processing step;

[0060] FIG. 17 shows a view of a detail XVII according to
FIG. 15;

[0061] FIG. 18 shows a view of a detail XVIII according to
FIG. 15;

[0062] FIG. 19 shows another embodiment of a protection
device according to the present disclosure in an inflated con-
dition;

[0063] FIG. 20 shows a sectional view along the line XX-
XX of FIG. 19;

[0064] FIG. 21 shows a front view of a vehicle including a
protection device contained inside a respective housing and in
a deflated condition;

[0065] FIG. 22 shows a front view of the vehicle according
to FIG. 21, in which the protection device is in an inflated
condition.

[0066] With reference to the accompanying FIGS. 1 to 9,
the reference number 1 denotes a first embodiment of a pro-
tection device according to the present disclosure.

[0067] The protection device 1 comprises an inflatable
member 2 which can be inflated by means of a fluid, for
example a pressurised cold gas such as helium.

[0068] The inflatable member 2 is of the multilayer type
and includes two oppositely arranged walls 7, 8 which in the
example are made of material which is impermeable to said
gas and are joined together, in the example fixed in a gas-type
manncr, so as to form an internal chamber 9 enclosed between
the said walls 7, 8. The inflatable member 2 also includes a
so-called double-layer structure—denoted by the reference
number 5 in FIGS. 2, 3 and 4—which is housed inside the
chamber 9.
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[0069] The structure 5 includes two meshes 10, 11 basically
forming two layers arranged opposite each other and con-
nected together by means of a plurality of tie members 12
which in the example are flexible tie members with a thread-
like form. Basically, the two walls 7, 8 form a casing housing
internally the structure 5 which includes the two meshes 10,
11 and the tie members 12. In particular, each mesh 10, 11 is
joined so as to adhere to the respective wall 7, 8, on the
internal chamber 9 side, using a glue or similar fixing system.
[0070] Even more particularly, the protection device 1
includes at least one first seam 3 which connects and joins
together in direct contact the two meshes 10, 11 of the inflat-
able member 2, defining a reduced thickness of the inflatable
member 2 in this zone, when inflated. This seam 3 is associ-
ated with a folding zone P of the inflatable member 2, as can
be seen in FIG. 1, i.e. is formed in a folding zone P. In order
to achieve this fold P, the stitching thread C passes through the
opposite surface portions of the meshes 10, 11; in particular,
the stitching thread C (made of polyamide) passes consecu-
tively above and below the opposite surface portions, respec-
tively, of the meshes 10, 11. The seam in the example in
question consists of a linear seam with 2 to 3 stitches per
centimetre.

[0071] More particularly, the seam 3 is intended to stitch
together and connect transversely only the two meshes 10,11,
producing a localised compression of the tie members 12
(FIG. 6), without however affecting the walls 7, 8 to which the
meshes 10, 11 are glued in an adhering manner. Therefore, in
the folding zone P, the inflatable member 2 does not inflate, or
in any case inflates only to a limited degree, and folding at an
angle is made possible and facilitated owing to the limited
thickness. At the same time, diffusion or flowing of the gas
inside the inflatable member 2 is permitted. In this connec-
tion, it should be pointed out that the seam 3 occupies pref-
erably a confined zone of the structure 5, so as to leave side
zones 26 [ree [or passage of the inflating (luid, alongside the
seam 3.

[0072] In other words, the first seams 3 allow an inflatable
member 2 to be folded along the folding zone P, i.e. allow the
parts 2a, 2b of the inflatable member 2 to rotate relative to
each other about an axis of rotation, even when the inflatable
member 2 is an inflated condition and without hindering the
passage of the inflating fluid.

[0073] The stability of the fold P in the inflated condition is
also ensured by the presence of the tie members 12 which
impart a certain robustness to the whole of the inflatable
member 2.

[0074] In the example, the tie members 12 have a thread-
like form and consist of flexible and inextensible members.
Therefore, they are suitably designed with dimensions such
that, when the inflatable member 2 is in the rest condition,
they are preferably untensioned and collapsed inside the
internal chamber 9, whereas, when the inflatable member 2 is
in the inflated condition, they are under tension, except for
example for the zones where the seam 3 is situated.

[0075] In particular, the tie members 12 are distributed
densely within the inflatable member 2, for example with a
density of at least one tie member 12 per cm? of surface area
of'the inflatable member 2, even more preferably, still by way
of example, with a density of between 1 and 15 threads per
cm? of surface area of the inflatable member 2, and preferably
between 4 and 6 threads per cm?.

[0076] Itcanbe seen that the tie members 12 are distributed
in a substantially homogeneous manner inside the internal
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chamber 9, i.e. their superficial density is substantially the
same throughout the inflatable member 2.

[0077] As mentioned above, in the example, the tie mem-
bers 12 are for example polyester or polyamide threads with
athickness of between about 500 and about 1000 decitex (unit
of'length of a continuous thread or yarn) and have ends 12a,
125 which are fixed to the respective portions of the meshes
10, 11 which they connect together. Even more particularly,
each thread 12 includes a bundle of untwisted continuous
fibres which protrude from a single point on the respective
mesh 10, 11.

[0078] In the example shown, each mesh 10, 11 has an
extension such that it lines almost entirely a respective wall 7,
8. Even more particularly, each mesh 10, 11 is fixed stably to
the surface of the respective wall 7, 8 by means of a film of
glue (indicated, for example, by the number 30, 31 in F1G. 4).
[0079] Basically, the inflatable member 2 comprises a pre-
fabricated textile structure 5 including the two meshes 10, 11
and the tie members 12 and also comprises two walls 7, 8 or
sheets which in the example are gas-tight, are fixed perime-
trally to each other and receive the textile structure 5; the two
walls 7, 8 are each arranged so as to adhere to the respective
mesh 10, 11.

[0080] The walls of 7, 8 are made of polyamide or polyure-
thane. In a further embodiment, the walls 7, 8 are made of a
laminate comprising a layer of fabric 7a, in the example a
layer of 100% nylon (which constitutes about 65% by weight
of'the laminate), and a layer of glue 75, in the example a film
of glue (which constitutes about 35% by weight of the lami-
nate), for example polyurethane glue, which is distributed
over the fabric layer 7a by means of spreading with a roller
(FI1G. 7).

[0081] In the case where the laminate is used, the above-
mentioned film of glue 30, 31 is arranged in contact with the
layer of glue 756 of the laminate.

[0082] Fixing of'the tie members 12 to the meshes 10, 11 at
the opposite ends 12a, 125 of the tie members 12 themselves
is, for example, achieved by means of simple insertion or
interweaving of the tie members 12 between the wefts of the
meshes 10, 11. Basically, in the example shown in the figures,
the tie members 12 are formed by means of a given number of
threads which are fixed to one mesh 10 and in succession to
the other mesh 11 by means of interweaving, or by means of
tying or similar fixing systems.

[0083] Alternatively, each tie member 12 is a thread inte-
grally interlaced with or extending continuously from both
said first and second meshes 10, 11. Basically, the thread/tie
member 12 extends from one of said first and second meshes
10, 11 and is integrally interlaced with the other one of said
first and second meshes 10, 11 . The assembly composed of
the two meshes 10 and 11 and the tie members 12 form a
so-called three-dimensional or double-knit fabric.

[0084] The meshes 10 and 11 are made of polyester or
polyamide.
[0085] With referenceto FIGS. 2 to 8, the protection device

1 according to the present disclosure, as described above, is
manufactured in the manner indicated below. In particular, in
FIGS. 2 to 8, so that the description can be understood more
casily, the structure 5 is shown with the tic members 12 partly
tensioned. Itis, however, to be understood that the seams 3 are
formed with the meshes 10, 11 adhering as close as possible
to each other and with the tie members 12 collapsed between
the meshes 10, 11.
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[0086] First of all, a pair of meshes 10, 11 are arranged
facing each other at a predefined distance and ends 12a, 125
of the tie members 12 are tied or fixed in some other way to
them, the length of said tie members 12 being chosen so as to
define a maximum relative distance between the meshes 10,
11 corresponding to maximum local expansion of the inflat-
able member 2 in the inflated condition.

[0087] Then the structure 5 including the meshes 10, 11 and
the tie members 12 undergoes stitching or seaming. The
stitching steps are indicated by way of example in the form of
needles 35, 36, 37.

[0088] In particular at least one seam 3 is formed in a
central zone of the inflatable member 2 intended to be used for
the folding zone P and also preferably a perimetral seam 40 is
formed along the perimeter 42 of said meshes 10, 11.

[0089] Then, the structure 5 is included between two films
of glue 30, 31 and between the two walls 7, 8 as can be seen
in FIG. 4.

[0090] The two walls 7, 8 have perimetral portions 23, 24
which project relative to the entire perimeter 42 of the meshes
10, 11. Basically, the two walls at 7, 8 have a superficial
extension greater than that of the respective meshes 10, 11.
[0091] According to one mode of implementing the
method, each wall 7, 8 is joined beforehand together with the
respective film of glue 30, 31 and is in turn glued, by means of
ahot press 25, to the respective mesh 10, 11 of the structure 5
(FIG. 5). Consequently each mesh 10, 11 lines and adheres to
the respective walls 7, 8, leaving free perimetral portions 23,
24 of the walls 7, 8 which are glued directly together.
[0092] From the description of this manufacturing method
it can be clearly understood that the seam 3 allows, on the one
hand, easier folding of the inflatable member 2 even when it
is inflated, since it reduces to a minimum the thickness of the
inflatable member 2 in the folding zone P, and at the same time
does not hinder inflation of the walls 7, 8.

[0093] The perimetral seam 40, on the other hand, is
intended to increase the strength of the inflatable member 2
when the latter is inflated, preventing overloading and tearing
of'the walls 7, 8 along the edges 23, 24.

[0094] According to a variation of embodiment, with ref-
erence to FIG. 10, the double-layer structure 5 includes,
instead of the linear seam 3 described above, a seam 300
which follows a closed line, i.e. having the form of a closed
loop, in the example a closed polygonal line.

[0095] In this embodiment, parts which have the same
function and structure retain the same reference number as in
the embodiments previously described and therefore are not
described again in detail.

[0096] More particularly, the seam 300 includes a substan-
tially rectangular portion 103 and terminal portions 203, 303
which intersect each other. Even more particularly, said ter-
minal portions 203, 303 intersect each other so that the free
ends 203a, 303a of said terminal portions 203, 303 are
arranged inside the closed loop.

[0097] Basically, the seam 300 has free ends 203a, 303«
which are protected by the seam itself since they are situated
in a region which, precisely because of the close-loop seam
300 which encloses them, is stressed much less than the
remaining parts of the seam 300.

[0098] The single intersection of the terminal portions 203,
303 avoids excessive and repeated overlapping of seam por-
tions which could otherwise result in excessive thickening
and hinder adhesion of the meshes 10, 11 to the respective
wall 7, 8. Moreover, the arrangement of the free ends 203a,
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303a inside the closed loop has the effect that the free ends
203a, 303a of the seam 300 are not directly exposed to the
fluid which passes through there.

[0099] The seam 300 joining together the meshes 10, 11 is
formed in a manner substantially similar to that used for the
preceding embodiment, using the same processing steps
illustrated in FIGS. 2, 3, 4 and 5.

[0100] Even more preferably in order to favour a fold P',
two closed-loop seams 300 are formed so that each fold P' is
performed substantially along a line which extends passing
through each of the seams 300. Fssentially, there are two
substantially parallel folding zones P' indicated by means of
a broken line in FIG. 10.

[0101] The use of two seams 300 arranged alongside each
other is advantageous for forming folds P' where the relative
displacement A of two adjacent parts 2a, 26 of the inflatable
member 2 is greater than 90° with respect to a coplanar
condition, as shown in FIG. 10A. Preferably, in order to
reduce as far as possible interference between the adjacent
parts 2a, 25 of the inflatable member 2, the distance between
said two seams 300 is at least equal to the length of the tie
members which connect together the meshes 10, 11.

[0102] With reference to FIGS. 11 to 18, another embodi-
ment of a protection device 100 according to the present
disclosure is described. In this embodiment parts which have
the same function and structure retain the same reference
number as in the embodiments previously described and
therefore are not described again in detail. In particular, the
protection device 100 includes an inflatable member 200
intended to protect the upper portion of the body of a user and
produced by means of the processing steps previously
described.

[0103] Even more particularly, the inflatable member 200
includes a central part 102 having the form of an open ring and
intended to be positioned around the neck of the user; the
inflatable member 200 also includes two front lateral append-
ages 202, 302 which are intended to be placed over the shoul-
ders, two rear lateral appendages 402, 502 which are intended
to be positioned over the shoulder blades, and a rear central
appendage 602 intended to be positioned over the spine.
[0104] The central part 103 and the appendages 202, 302,
402, 502, 602 communicate pneumatically with each other
and are formed by means of the textile structure 5 and the
walls 7, 8.

[0105] In the example, a cold-helium canister 20 is con-
nected in fluid communication, via a pipe 21, with the rear
central appendage 602 of the inflatable member 200.

[0106] From the form of the inflatable member 200
described above and from the intended use mentioned it can
be understood that, during use, the rear lateral appendages
402, 502 and the rear central appendage 602 are folded rela-
tive to the central part 102.

[0107] Moreover, each of the front lateral appendages 202,
203 is folded slightly relative to the central part 102 in accor-
dance with the inclined anatomical form of auser’s shoulders.
[0108] The inflatable member 200 comprises a plurality of
seams 300 which are formed as a closed loop, are exposed to
the flow of the fluid F and are intended to retain relative to
each other the opposite surface portions of the abovemen-
tioned meshes 10, 11 of the inflatable member 200 so as to
limit in a localised manner expansion of the inflatable mem-
ber 200 and thus allow easy folding.

[0109] Even more particularly, the inflatable member 200
includes six seams 300 arranged in pairs in Zones where the
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central part 102 and the lateral rear appendages 402, 502 and
the rear central appendage 602 are connected together.
Respective folding of the inflatable member 200 is performed
in the region of each pair of seams 300. More particularly,
along the pairs of seams 300 provided between the central
part 102 and each of the lateral rear appendages 402, 502, it is
possible to form a fold substantially at an angle of 180° with
complete overlapping of each lateral rear appendage 402, 502
onto a respective portion of the central part 102. A layered
arrangement of the inflatable member 200 is therefore
obtained.

[0110] The inflatable member 200 also includes two sec-
ondary seams 400 which are also formed in the manner of the
seams 3, 300, i.e. which join together opposite portions of the
meshes 10, 11.

[0111] In specific case, the secondary seams 400 are
intended to laterally retain a gas generator 20 which may be
positioned inside the rear central appendage 602 of the inflat-
able member 200, thus creating a housing inside which the
gas generator 20 is received with a limited degree of lateral
clearance.

[0112] Each secondary seam 400 has an elongated form
and includes a straight section 204 and a curved section 104.
In the case of said secondary seams 400, the curved section
104 is folded substantially so as to form an elbow relative to
said straight section 204.

[0113] Even more particularly, the straight section 204 is
formed as an extension of the perimetral seam 40.

[0114] The curved section 104 comprises a terminal por-
tion 105, which extends towards the respective side of the
perimeter 42 of the meshes 10, 11 so that a free end 1054 of
secondary seam 400 is positioned between the respective
straight section 204 and the perimetral seam 40 of which it
forms an extension.

[0115] In order to favour further relative rotation of the
front lateral appendages 202, 302 relative to the central part
102, the inflatable member 200 includes incisions 22 formed
along the perimeter and having a V shape with the concavity
directed towards the respective lateral rear appendage 402,
502. The incisions 22 are positioned between each of the front
lateral appendages 202, 203 and the central part 102.

[0116] According to another aspect of the present disclo-
sure, the protection device 100 comprises a plurality of rein-
forcing elements 50, 52, 54 (see FIGS. 15 to 18), each of
which is able to be fixed to the inflatable member 200 along
respective seams and preferably over closed-loop seams 300,
secondary seams 400 and some sections of the perimetral
seam 40.

[0117] In particular, the protection device 1 comprises
twelve substantially oval-shaped reinforcing elements 50, six
ofwhich are visible in FIG. 15, each of them being fixed along
arespective annular seam 300, directly on the mesh 10 and on
the mesh 11.

[0118] A pair of rectangular-shaped reinforcing elements
54, one of which is visible in a FIG. 15 and FIG. 18, are fixed
on the rear central seam 602 of the inflatable member 200 and
partly cover both the two secondary seams 400, directly on
the mesh 10 and on the mesh 11, leaving the straight section
204 of each secondary seam 400 exposed (FIG. 18).

[0119] Four reinforcing elements 52, two of which are vis-
ible in FIG. 15 and FIG. 17, are furthermore provided along a
portion of the perimetral seam 40, in particular where the
central part 102 of the inflatable member 200 is connected to
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the lateral front appendages 202, 302, in particular opposite
the abovementioned V-shaped incision 22 on either side of the
inflatable member 200.

[0120] Each of said reinforcing elements 50, 52, 54 in the
example is formed by a sheet or foil of flexible composite
material (for example polyurethane-based carbon or fibre-
glass) with a thickness of a few millimetres (for example 2
mm) and a surface area comparable to the area of the seam to
be protected. The reinforcing elements 50, 52, 54 are fixed
beforehand, for example using a polyurethane glue as illus-
trated in FIG. 16, to the mesh 10 and to the mesh 11, respec-
tively, of the structure 5 before including and the fixing in an
adhering manner the structure 5 between the two walls 7, 8.
Each reinforcing element 50, 52, 54 is therefore positioned
between the mesh 10, 11 and the respective wall 7, 8.

[0121] Thesereinforcing elements 50, 52,54 impart greater
stability to the closed-loop seams 300, the secondary seams
400 and the perimetral seam 40 of the inflatable member 200
when acted on by the pressurised gas. Moreover, these rein-
forcing elements 50, 52, 54 ensure greater insulation of the
seams 300, 400 and 40 and favour perfect adhesion of the
walls 7, 8 to respective meshes 10, 11.

[0122] With relerence to FIG. 19, a further example of a
protection device according to the present disclosure is illus-
trated, being indicated by the reference number 110. In this
further embodiment parts which have the same function and
structure retain the same reference number as in the embodi-
ments previously described and therefore are not described
again in detail.

[0123] The protection device 110 has a bib-like form and
comprises a pair of inflatable members 210, 211 intended to
be positioned respectively over the chest and the back of a
user; said inflatable members 210, 211 are connected together
by means of a substantially toroidal member 212, or collar,
which can also be inflated and communicates pneumatically
with the inflatable members 210 and 211. Essentially, the
inflatable members 210, 211, 212 define a single inflatable
bag 205.

[0124] The member 212 defines a central region 213, or
cavity, intended to receive a user’s neck around which the
inflatable toroidal member 212 is arranged.

[0125] This toroidal member 212 is in the form of an open
ring and has in fact an opening 214 allowing the user to easily
insert his/her head (and therefore neck) into the central region
213. Moreover, this open ring allows the device 110 to be
incorporated into a garment, for example a motorcyclist’s
jacket or riding suit, which comprises means for opening/
closing the garment (for example a zip fastener) along the
user’s chest; this is achieved by arranging said opening/clos-
ing means so that they extend along the opening 214 and an
adjacent edge of the inflatable member 210.

[0126] Each inflatable member 210, 211, 212 is defined by
opposite walls (only one wall 115 of which is visible) facing
each other; the walls are, for example, made of the same
material as the aforementioned walls 7, 8 and therefore made
of'a sheet of soft and gas-tight material, for example polyure-
thane or polyamide, or the aforementioned laminate. The
walls adhere to each other and are sealed along the perimetral
cdges 120 of the inflatable members 210, 211, 212. In other
words, the inflatable members 210, 211, 212 are defined by
two walls, or sheets, which are suitably shaped, arranged on
top of each other and joined together along the entire perime-
tral edge 120.
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[0127] Each inflatable member 210, 211, 212 has defined
internally, between the two walls, an internal chamber 9 in
particular comprising the already mentioned pair of meshes
10, 11, each associated with or fixed/glued to a respective
wall.

[0128] In order to allow two inflatable members 210, 211,
212 to fold or rotate relative to each other along a given line
218 (for example, so as to allow the back member 211 to fold
relative to the neck member 212 along an axis of rotation
218), special arrangements are provided along said line 218;
said arrangements essentially consist of preferential folding
regions P.

[0129] Intheexamplethisis obtained by providing portions
225 ofthe inflatable bag 205 which are aligned along said axis
of rotation 218 and where the opposite meshes 10, 11 are
stitched together or in any case joined together so as to limit
or prevent their relative displacement (as shown in FIG. 20).
Free portions 226 are defined between the stitched portions
225 and allow the inflatable bag 205 to expand. In this way,
along the axis 218, the thickness of the inflatable bag 205 is
limited in the inflated condition and therefore folding along
the said axis 218 as well as rotation of the inflatable members
211, 212 relative to each other are favoured; at the same time,
the free portions 226 allow pneumatic communication to be
maintained between the inflatable members 211, 212 ahead of
and after the axis 218.

[0130] With reference to FIGS. 21 and 22, a further
example of a protection device according to the present dis-
closure is illustrated, being indicated by the reference number
1110. In particular, in the example of the protection device
1110 is intended for a motor vehicle 1000 and is arranged
inside a housing 1004 between the roof and the side wall of
the passenger/driver compartment inside the vehicle 1000.
The protection device 1100, when inflated, spreads outwards,
being arranged along the roof and along the door side of the
vehicle 1000.

[0131] In particular, the protection device 1110 is made
using the processing steps described above with reference to
FIGS. 2 to 5 and includes a central folding zone P obtained by
means of stitching of meshes (not visible in the figures).
[0132] Basically, the stitching allows the protection device
1110 for the vehicle 1000 to be folded between the roof and
the side wall of the passenger compartment and moreover to
remain folded also in the inflated condition.

[0133] Inordertoperform inflation of an inflatable member
according to the present disclosure, in any one of its embodi-
ments, in the event of an accident and/or fall and/or sliding
and/or impact on the part of a user or a vehicle being travelled
in, the protection device according to the present disclosure is
able to cooperate with special activation and inflation means,
of which a helium canister (cold gas generator) is shown
solely by way of example in the figures, being arranged for
example on the outside of the inflatable member.

[0134] Alternatively, these means may comprise gas gen-
erators ofthe pyrotechnic or hybrid type or other types known
according to the present art.

[0135] Said inflation means are operated by a control unit
by means of sensing of the state of the vehicle/user system;
for example, in the case of a motorcycle, said control unit may
activate a fall prediction system which allows timely identi-
fication of the fall and reliable prediction thereof by means of
speed sensors integral with the vehicle (or the user) and a unit
for processing the signals generated by the said sensors.
Alternatively, the protection device according to the present
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disclosure can also be applied using an actuating cable con-
nected to the motorcycle, which cable triggers inflation of the
inflatable member following separation of the user from the
vehicle, for example following a fall or an impact.

[0136] Inany case, the aforementioned activation and infla-
tion means may be incorporated in the protection device or
may be located on the outside thereof.

[0137] In the case of the protection device being fitted
inside a motor vehicle, the inflation means are operated by a
controlunit by means of sensing of the state of movement and
deceleration of the motor vehicle, for example using the tech-
niques already used for activation of airbags of the prior art.
[0138] It should also be noted that the activation methods,
although they constitute an aspect of particular importance
for effective operation of the device, will not be described
further in greater detail, these being methods which are essen-
tially already known to a person skilled in the art.

[0139] The protection device optionally comprises an
deflation valve (not shown in the drawings) communicating,
on one side, with the internal chamber and, on the other side,
with the external environment so as to allow deflation of the
inflatable member following activation and when a protective
action is no longer required.

[0140] This deflation valve, which is normally in a closed
position, is for example manually opened by the user, in
particular when, as a result of accidental activation or follow-
ing an impact causing activation of the device, the user wishes
to continue using the vehicle. Opening of the deflation valve
in fact has the effect that, owing to the difference in pressure
between the inflated member and external environment, the
gas flows out of the internal chamber and the inflatable mem-
ber deflates. Alternatively, activation of the deflation valve
may be controlled by an electronic control unit (not shown)
which opens the deflation valve after lapsing of a predefined
time interval (for example 15 seconds) following activation of
the inflation means.

[0141] According to a variation of embodiment, a deflation
pipe having a diameter which is predefined depending on the
required deflation time is used instead of the deflation valve.
[0142] The subject of the present disclosure has been
described hitherto with reference to preferred embodiments
thereof. It is 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 provided
hereinbelow.

1. A protection device for protection of a user, said protec-

tion device comprising an inflatable member including:

a first wall and a second wall fixed together along respec-
tive perimetral edges of said first wall and second wall so
as to form an internal chamber;

atextile structure including a first mesh, a second mesh and
aplurality of tie members, said first mesh being situated
opposite said second mesh and each tie member of said
plurality of tie members having opposite ends fixed
respectively to said first mesh and to said second mesh;

wherein said first mesh aligns internally at least partially
with said first wall and said second mesh aligns inter-
nally at least partially with said second wall; and

wherein the protection device includes at least one seam
said at least one seam connects a surface portion of said
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first mesh to an opposite surface portion of said second
mesh and wherein said at least one seam is arranged in
the region of a folding zone of said inflatable member.

2. The protection device according to claim 1,

wherein said at least one seam is arranged along a flow path

of an inflation fluid for inflating the inflatable member;
and wherein said at least one seam occupies a restricted
zone of said textile structure and leaves at least one
adjacent zone free for the passage of said inflation fluid.

3. The protection device according to claim 1, comprising
at least two seams arranged alongside of each other.

4. The protection device according to claim 1, wherein said
atleast one seam defines a closed, substantially loop-like line.

5. The protection device according to claim 4,

wherein said at least one seam comprises terminal portions,

and

wherein said terminal portions intersect each other towards

the inside of'said loop and have free ends arranged inside
said loop.

6. The protection device according to claim 1, comprising
at least one reinforcing element arranged between one of said
first mesh and second mesh and the respective said first wall
and second wall of said inflatable member and superimposed
on said at least one seam.

7. The protection device according to claim 6, including at
least one pair of said reinforcing elements superimposed on
said at least one seam on each of said first mesh and second
mesh.

8. The protection device according to claim 1, including at
least one secondary seam, said at least one secondary seam
connects a surface portion of said first mesh to an opposite
surface portion of said second mesh, and is situated in a lateral
position with respect to a flow path of an inflation fluid for
inflating the inflatable member and is situated in a zone for
introduction of said inflation fluid.

9. The protection device according to claim 8, further com-
prising at least one reinforcing element,

wherein said at least one reinforcing element is arranged

between each one of said first mesh and second mesh and
the respective first wall and second wall of said inflatable
member and is superimposed on said at least one sec-
ondary seam (400).

10. The protection device according to claim 1, including
an incision formed on a perimeter of said inflatable member.

11. The protection device according to claim 10, further
comprising at least one reinforcing element arranged oppo-
site to said incision.

12. The protection device according to claim 6, wherein
said reinforcing element is a part of an impermeable sheet.

13. The protection device according to claim 1, wherein
said plurality of tie members are of the flexible.

14. The protection device according to claim 1, further
comprising a layer of glue arranged between each mesh and
the respective wall and wherein said layer of glue is arranged
between said at least one seam and the wall.

15. The protection device according to claim 1, further
comprising means for inflating said inflatable member.
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