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(54) PROTECTIVE DEVICE

(57) The present disclosure relates to a protective
device (10) for protecting a user, which is designed to
assume at least an active inflated configuration and a
deflated rest configuration. The inflatable element (12)
comprises a first mesh portion (18) and a second mesh
portion (19), wherein said first mesh portion (18) and said
second mesh portion (19) are situated opposite each oth-
er and connected together by means of a plurality of tie
elements (5). The tie elements are arranged or organized
in a plurality of rows (24) In which the inflatable element
has at least one preferential curvature and the rows of
tie elements are arranged parallel to each other and are
oriented transversely or orthogonally with respect to the
preferential curvature or greater curvature.
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Description

[0001] The present disclosure relates in general to a
protective device for protection of a user. The protective
device includes an inflatable element which in the inflated
condition, is designed to protect from impacts and/or falls
a motorcycle rider, a passenger, a skier or a similar user,
during a sporting and/or working activity and/or any other
activity.
[0002] A known protective device is for example that
described in the European patent EP3291697B1. Such
a device includes an inflatable element designed to as-
sume an inflated active condition and a deflated rest con-
dition. The inflatable element includes a knitted body,
namely a body made by means of a knitting process.
Said knitted body is a closed or at least tubular structure,
defining an inner region or area or chamber. This inner
chamber is occupied at least partially by a plurality of
joining threads which connect together opposite portions
of the knitted body. The fact of providing a single knitted
body has the advantage of limiting the manufacturing
waste and minimizing the production time; in fact, the
joining threads and meshes may be processed using a
single knitting machine. The joining threads form part of
single thread connected to the opposite portions of the
knitted body. In particular, the thread passes along alter-
nate sections and continuously between a first portion
and a second portion of the knitted body.
[0003] Preferably, the inflatable element also includes
sealing walls which allow the inflation fluid to be contained
for a predetermined period of time. The walls consist, for
example, of a first sheet, or first wall, and of a second
sheet, or second wall, which are fixed together along re-
spective perimetral edges. Said first and second sheets
cover and line on an outer side or outer surface the knitted
body.
[0004] One technical problem underlying the present
disclosure is that of providing a protective device for pro-
tecting a user, which is able to improve further the prior
art for the purposes of wearability of the protection device.
and/or achieve further advantages, and provide a gar-
ment including said personal protection device.
[0005] This problem is solved by a protective device
for protecting a user, by a protective garment and by a
production method for manufacturing a protective device
according to the respective independent claims.
[0006] Secondary characteristic features forming the
subject of the present disclosure are defined in the re-
spective dependent claims.
[0007] A protective device according to the present dis-
closure for protecting a user comprises an inflatable el-
ement, which is designed to assume at least an inflated
active condition and a deflated rest condition. The inflat-
able element comprises a first mesh portion and a second
mesh portion, wherein the first mesh portion and the sec-
ond mesh portion are situated opposite each other and
connected together by means of a plurality of tie ele-
ments. According to one aspect of the present disclosure,

the inflatable element has at least one preferential cur-
vature and the rows of tie elements are arranged parallel
to each other and oriented transversely or orthogonally
with respect to the preferential curvature.
[0008] Under a different o additional point of view, be-
cause of the geometry reported above, the rows of tie
elements are arranged side by side and follow next to
each other along said preferential curvature or greater
curvature. In other words, the rows of tie elements are
parallel to each other and a direction going from a row
to a subsequent row is along the curvature or curve.
[0009] The preferential curvature is understood as
meaning the profile of a curved form which the inflatable
element has in the inflated condition. This preferential
curvature may be obtained by varying the yielding ca-
pacity of opposite portions of the inflatable element or in
another way so as to obtain a suitable curvature. It should
also be pointed out that the tie elements are tensioned
when the inflatable element is inflated and in fact limit
the inflation of the inflatable element. In the zone of each
row of tie elements, the inflatable element has a height
or expansion less than in a zone where there are no rows
of tie elements. In other words, where the tie element is
present, precisely because of the function of the said tie
element, the inflatable element expands less. For this
reason, each row of tie elements creates a kind of hinge
line or further "preferential" folding line of the inflatable
element in the inflated condition and allows the inflatable
element to be curved or folded better about said hinge
line or folding axis, and therefore allows the folding ca-
pacity of the inflatable element along the said preferential
curvature to be further improved.
[0010] Consequently, advantageously, it is possible to
envisage an inflatable element intended to cover a given
part to be protected and having a three-dimensional form,
already with its preferential curvature. The orientation or
direction of each folding axis or hinge line may be chosen
depending on the fold which is to be obtained. In other
words each row of inflatable elements may be oriented
along a corresponding preferred direction so as to create
a series of specific folds about the object or body to be
protected.
[0011] Preferably, the inflatable element also includes
sealing walls which allow the inflation fluid to be contained
for a predetermined period of time. The walls consist, for
example, of a first sheet, or first wall, and of a second
sheet, or second wall, which are fixed together along re-
spective perimetral edges. Said first and second sheets
cover and line on an outer side or outer surface the mesh
portions.
[0012] Preferably the inflatable element comprises a
first protective operating region and a second protective
operating region, wherein the first protective operating
region is different or separate from said second protective
operating region and wherein the first protective operat-
ing region includes a first group of tie elements which are
arranged in respective rows parallel to each other and
the second operating region includes a second group of
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tie elements arranged in respective rows parallel to each
other, wherein the rows of the first group of tie elements
are oriented or arranged with a different orientation or in
a different direction with respect to the rows of the second
group of tie elements. In other words, the rows of tie el-
ements are arranged spaced from each other respec-
tively in the first protective operating region and in the
second protective operating region of the inflatable ele-
ment so as to form a plurality of hinge lines and allow a
broader or more varied curvature of the inflatable ele-
ment. Even more preferably, the rows of inflatable ele-
ments are parallel to each other and even more prefer-
ably spaced from each other.
[0013] In this way, when the inflatable element is in-
flated and each row of tie elements is tensioned, the pres-
ence of hinge lines of the first group and the second group
which are oriented differently allows more specific folding
of the inflatable element.
[0014] For example, it is possible to provide a first in-
flatable element portion, defining the aforementioned first
protective operating region, including a plurality of first
rows oriented parallel to each other with a first orientation
intended for a preferred curvature, and a second inflat-
able element portion, defining the second protective op-
erating region, including a plurality of second rows ori-
ented parallel to each other with a second orientation
intended for a preferred curvature, wherein the second
orientation is different from the first orientation.
[0015] In order to create the hinge line, according to
another preferred aspect of the present disclosure, in the
condition of at least partial tension, the tie elements be-
longing to a same row of tie elements are arranged sub-
stantially parallel to each other.
[0016] According to a preferred aspect of the present
disclosure, in the condition of at least partial tension, the
tie elements extend along a direction of development
substantially perpendicular to the direction of extension
of the rows of tie elements.
[0017] The fact of organizing rows of tie elements ori-
ented differently in different protective zones of the in-
flatable element therefore allows optimum adjustment of
the curvature of the bag and variation of the curvature of
the bag with respect to another protective region. In other
words, a variation in the orientation of the rows of tie
elements allows a different orientation of the hinge lines
and therefore adaptation of the curvature of the inflatable
element. This advantage is particularly useful when the
inflatable element is arranged around the human body
and is curved both about a sagittal axis and about a me-
dian axis.
[0018] For example in a neck zone, i.e. on the nape
between the shoulders, the inflatable element is curved
preferably about hinge axes which are orthogonal to a
sagittal plane. In fact, the inflatable element has an an-
atomical curved profile so as to bend around from the
neck towards the back. The rows of tie elements are ar-
ranged parallel to a coronal or frontal plane and to a trans-
verse plane, and orthogonally with respect to a sagittal

plane.
[0019] Consequently, in the neck zone, the rows of tie
elements are arranged in a direction substantially parallel
to a transverse axis of the human body, parallel to a coro-
nal or frontal plane and to a transverse plane, and or-
thogonally with respect to a transverse plane.
[0020] In the shoulder zone, the rows of tie elements
are arranged in a direction substantially parallel to a sag-
ittal axis or plane of the human body, transversely or or-
thogonally with respect to a coronal or frontal plane and
to a transverse plane.
[0021] Also in a chest zone, the rows of tie elements
are arranged in a direction substantially parallel to a sag-
ittal axis or plane of the human body, transversely or or-
thogonally with respect to a coronal or frontal plane.
[0022] Obviously, the orientation must be chosen de-
pending on the nature of the body to be protected. Also
it should be noted that the rows are preferably symmet-
rical with respect to a sagittal mid-plane of the user’s
body so as to obtain an identical curvature in the two
parts of the body.
[0023] The tie elements are elements able to be ten-
sioned when the inflatable element is in an inflated con-
dition. In other words, a condition wherein the inflatable
element is in an inflated condition corresponds to a con-
dition wherein the tie elements are tensioned. The tie
elements can be threads, or other elements such as
stitches, tapes or similar tie elements.
[0024] In one embodiment of the present disclosure,
the inflatable element is made using the technology de-
scribed in the patent application WO2017163196A1.
Namely it consists preferably of an inflatable element with
threads, which is formed by mesh portions and walls as
described in this patent application, and even more pref-
erably with a curved configuration due to a varying ex-
pansion capacity of an inner side facing the user and an
outer side. In particular the outer side of the inflatable
elements gives way or extends more than the inner side
facing the user. As a result of this feature, it is possible
to obtain a general curvature of the bag in every direction,
namely an unvaried curvature. In other words, on the
outer side the inflatable element inflates in a non-varying
manner. The inflatable element therefore has opposite
portions with a different yielding capacity.
[0025] Preferably, the different yielding capacity of the
two opposite portions of the inflatable element may be
obtained in two different ways.
[0026] In a first way, the different yielding capacity is
obtained by varying the yielding capacity or elasticity of
the first mesh portion with respect to the second mesh
portion. In a second way, the different yielding capacity
is obtained by varying the yielding capacity or elasticity
of the first wall with respect to the second wall. In fact,
the opposite portions of the inflatable element include,
respectively, the first mesh portion and the first wall, the
second mesh portion and the second wall. Again alter-
natively, it is possible to vary in a specific manner the
yielding capacity both of the mesh portion and the walls,
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namely the overall yielding capacity of the first mesh por-
tion and the first wall, with respect to the overall yielding
capacity of the second mesh portion and the second wall.
[0027] In this way, if the inflatable element has a pref-
erential curvature or a greater curvature along a given
arc of curvature, the row of tie elements is arranged trans-
versely with respect to said arc of curvature, preferably
orthogonally with respect to the arc of curvature. In other
words, the inflatable element has a preferential curvature
such that, viewed laterally, it defines an arc of curvature
contained in a plane. Each row of threads is arranged or
oriented orthogonally with respect to said arc of curvature
and this plane so as to allow in an even better manner
the curvature of the inflatable element about each row of
threads. For example, if the inflatable element portion
has a preferential curvature from the neck towards the
back, the rows of tie elements are arranged parallel to
each other and are oriented orthogonally with respect to
the preferential curvature, and therefore extend in a par-
allel manner from the neck towards the back. For exam-
ple, if in addition to or in combination with the preceding
embodiment, the inflatable element portion has a prefer-
ential curvature from one side of the user’s body to the
other, the rows of tie elements are arranged parallel to
each other and oriented orthogonally with respect to the
preferential curvature, and therefore extend parallel from
one side to the other side of the user’s body.
[0028] This aspect also facilitates, therefore, the cur-
vature of the inflatable element.
[0029] Further characteristic features and modes of
use forming the subject of the present disclosure will be-
come clear from the following detailed description of a
number of preferred examples of embodiment thereof,
provided by way of a nonlimiting example. It is neverthe-
less evident that each embodiment may have one or
more of the advantages listed above; in any case it is
nevertheless not necessary that each embodiment
should have simultaneously all the advantages listed.
[0030] Reference will now be made to the figures in
the attached drawings in which:

Figure 1 shows a plan view of a protective device
according to an embodiment of the present disclo-
sure;
Figure 2 shows a schematic cross-sectional view
along the line II-II of the protective device according
to Figure 1 with the inflation element inflated;
Figure 3 shows a schematic view, from the front, of
a protective device in the inflated condition when
worn;
Figure 4 shows a schematic view, from the rear, of
a protective device in the inflated condition when
worn;
Figure 5 shows a schematic view of a garment in-
cluding a personal protection device.

[0031] With reference to the accompanying figures, the
reference number 10 indicates a personal protection de-

vice according to the present disclosure in accordance
with an embodiment of the present disclosure.
[0032] The personal protection device 10 comprises
an inflatable element 12 which is adapted to assume sub-
stantially a first rest condition or deflated condition, and
a second active condition or inflated condition. The
modes of inflating the inflatable element 12 will be de-
scribed in the description below.
[0033] In one embodiment of the present disclosure
the inflatable element 12 has a vest-like form and is de-
signed to surround a top zone or chest of the user’s body.
More particularly, the inflatable element includes a first
protective operating region 20 for the back of the neck
and nape region between the shoulders, a second pro-
tective operating region 21 on the shoulders and a third
protective operating region 22 on the chest. More partic-
ularly, because of the anatomy of the human body, each
second protective operating region 21 and the third pro-
tective operating region 22 are each doubled into two
parts on the right and left of the human body in a sym-
metrical manner with respect to a sagittal plane.
[0034] The inflatable element 12 may be made using
the technology described in patent application
PCT/IB2009/055512 and in patent application
PCT/IT2009/000547, which are incorporated here by ref-
erence in their entirety in the present disclosure, or more
preferably using the technology described in patent ap-
plication WO2016178143A1, or even more preferably in
patent application WO2017163196A1. Namely it con-
sists preferably of an inflatable element with threads,
which is formed by meshes and walls as described in
these patent applications, and even more preferably with
a curved configuration due to a varying expansion ca-
pacity of an inner side facing the user and an outer side.
[0035] The inflatable element 12 comprises a first
mesh portion 18 and a second mesh portion 19. The first
mesh portion 18 and the second mesh portion 19 are
situated opposite each other and are connected together
by a plurality of tie elements 5. The mesh portions 18, 19
are in turn covered by respective covering walls 15, 16.
The tie elements 5 are organized in rows 24, namely are
arranged aligned and in sequence.
[0036] The inflatable element 12 further comprises, as
mentioned, the first protective operating region 20, for
example at the back on the nape and around the neck,
towards the back, the second protective operating region
21 in the shoulder region and a third protective operating
region 22 on the chest. The various operating portions
have a preferential curvature C or greater curvature.
[0037] Basically, each protective operating portion has
a preferential curvature or a greater curvature which may
be obtained, as mentioned above, by varying the yielding
capacity of opposite portions of the inflatable element.
For example, this may be done by varying the relative
yielding capacity of the mesh portions, or the walls, or
both of them. The rows 24 of tie elements are arranged
orthogonally with respect to said preferential curvature
C or greater curvature so as to assist the preferential
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curvature or greater curvature.
[0038] Even more particularly, In the shoulder zone,
the rows 24 of tie elements are arranged in a direction
substantially parallel to a sagittal axis or plane of the hu-
man body, transversely or orthogonally with respect to a
coronal or frontal plane and to a transverse plane. The
preferential curvature of the shoulders is indicated by C2
in Figure 3. Also in a chest zone, the rows of tie elements
are arranged in a direction substantially parallel to a sag-
ittal axis or plane of the human body, transversely or or-
thogonally with respect to a coronal or frontal plane. The
preferential curvature of the shoulders is indicated by C3
in Figure 3.
[0039] In a zone of the nape, where the bag is curved
from the nape towards the back, the rows of elements
are arranged parallel to each other and orthogonal to the
sagittal plane. The preferential curvature of the nape is
indicated by C1 in Figure 4. According to a preferred as-
pect of the present disclosure, a row 24 of the first oper-
ating region 20 is oriented differently from a row 24 of
the second protective operating region 21 and from a row
24 of the third operating region 22.
[0040] In Figure 1 the rows 24 of tie elements 5 are
shown in schematic form as lines for the purposes of
illustration of the invention. Each row 24 defines in fact
a hinge line or axis of curvature. In this way, in the inflated
condition, the inflatable element may be curved better
around each hinge line and so as to follow in an improved
manner the preferential curvature.
[0041] Preferably, for each protective operating region
20, 21, 22, the tie elements 5 are arranged between said
mesh portion 18 and said second mesh portion 19 which
are aligned in a plurality of rows 24 of tie elements 5. The
plurality of rows 24 of each group of tie elements 5 are
arranged parallel to each other and one row is arranged
at a distance from the adjacent row 24. The arrangement
in rows 24 allows the folding and curvature of the inflat-
able element to be better adjusted.
[0042] In order to control even better the curvature of
the inflatable element, in the active condition, when the
inflatable element 12 is in the inflated condition, the tie
elements 5 are parallel to each other in the respective
row 24 and substantially orthogonal to the direction of
the row. The rows are preferably shorter in the edge zone,
namely they gradually decrease in length towards the
edge zone.
[0043] A first group of tie elements 5 is therefore ob-
tained in the neck zone, a second group of tie elements
5 is obtained in the shoulder zone, and a third group of
tie elements 5 is obtained in the chest zone.
[0044] With regard to the inflatable element 12 it may
be made as in the aforementioned cited international pat-
ent applications. More particularly, the term "tie element
5" is understood as meaning an element or body having
the function of keeping joined together or fastened or
fixed, by means of its tensile stress, two or more parts of
the inflatable element 12, at least when the latter is in the
inflated condition.

[0045] In the example, the tie elements 5 have a
thread-like form and are flexible and inextensible ele-
ments. Therefore, they are suitably designed in terms of
dimensions such that, when the inflatable element 12 is
in the rest condition, they are preferably not subject to
tensioning and are collapsed inside the inner chamber
3, whereas when the inflatable element 12 is in the in-
flated condition they are tensioned.
[0046] The inflatable element comprises opposite
walls 15, 16 which are perimetrally joined together along
the edges. More particularly, the inflatable element 12
comprises a textile structure comprising the aforemen-
tioned tie elements 5 and the two opposite mesh portions
18, 19, each of which lines internally, namely on the inner
chamber 3 side, a respective wall 15, 16. Basically, a
textile structure 40 formed by two meshes 18, 19 is ar-
ranged inside the zone between the two walls 15, 16 and
each mesh is preferably fixed to the respective wall 15,
16.
[0047] Even more particularly, in order to provide the
inflatable element with structural stability, each mesh 18,
19 is stably fixed to the surface of the respective wall 15,
16, preferably by means of a film of glue or layer of glue,
as described hereinbelow. Considered from another
point of view, the inflatable element 2 has a substantially
double-shell structure, in which each shell corresponds
to a wall 15, 16 and a respective mesh 18, 19. The first
mesh 18 and the second mesh 19 have, in the inflated
condition, a surface area which differs from each other,
for example the second mesh 19 has a surface area or
expansion capacity which is smaller than that of the first
mesh 18. In order to obtain this different surface area the
second mesh may be made of a material which is less
elastic or less yielding (more resistant to tensile force)
than the first mesh 18. Alternatively or in combination
with this embodiment, the first wall 15 or the second wall
16 have, in the inflated condition, surface areas different
from each other, for example the second wall 16 has a
surface area which is smaller than that of the first wall 15
and is made of a material which is less elastic or less
yielding. For example, the first mesh 18 and/or the first
wall 15 may be made with a yarn different from that of
the second mesh 19 and/or the second wall 16, respec-
tively, for example a more elastic or yielding yarn. The
different yarns are not shown in the drawings. Alterna-
tively again, the second mesh 19 and/or the second wall
16 may be made using the same material, but with a
denser weft than the first mesh 18 and/or the respective
first wall 15 during knitting and therefore have a smaller
extension capacity than the first mesh 18. The different
mesh affects the different yielding capacity of the two
parts.
[0048] The two meshes 18, 19 are joined together
along the respective perimeter by means of stitching or
by means of another connection system, as described in
international patent application WO 2010-067288 A1.
[0049] As can be seen in the figures, the walls 15, 16
may be broader than the meshes 18, 19 and may be
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further joined together along the perimeter.
[0050] Each of the two walls 15, 16 or sheets may be
made of a laminate material, such as that described in
WO 2010-067288 A1, or a thermoplastic polyurethane
or TPU. For example, in the case of TPU, the walls 15,
16 are made of a TPU layer 15a (which, for example,
represents between about 45% and 65% by weight, pref-
erably between 48% and 55% by weight, and even more
preferably about 50% by weight of the laminate) and a
layer 15b with the function of a glue or adhesive (which
represents approximately the remaining part by weight
of the laminate), in the example a layer of polyurethane
(not thermoplastic) glue distributed over the TPU layer
15a by means of roller spreading or similar distribution
technology. In the example shown, it therefore consists
of a sheet which, before fixing to the mesh 18, 19, is
formed by TPU+PU and overall has a thickness, for ex-
ample, of 200 microns.
[0051] As mentioned above, in the example, the tie el-
ements 5 are flexible tie elements and have the form of
threads and are made for example of polyester or polya-
mide, with a thickness of between about 500 and about
1000 decitex (units of length of a continuous thread or a
yarn) and have ends 5a, 5b which are fixed to the re-
spective wall portions 18, 19 which they connect. Even
more particularly, each tie element or thread 5 includes
a bundle of continuous untwisted fibres which emerge
from a single point of a respective mesh 18, 19.
[0052] The tie elements 5 have opposite ends 5a, 5b
which are stably fixed to the mesh 18, 19 of the respective
wall 18, 19. Fixing at the opposite ends 5a, 5b of the tie
elements 5 is, for example, performed by means of simple
insertion of tie elements 5 between the wefts of the mesh
18, 19. Basically, in the example shown in the figures,
the tie elements 5 are obtained by a given number of
threads which are fixed alternately to one mesh 18 and
consecutively to the other mesh 19. In other words, each
thread 5 is inserted underneath a weft of the mesh 19 of
the wall 16, is curved upwards and extends again towards
the opposite wall 15, where it is connected in the same
way to the mesh 18. Alternatively, the tie elements 5 are
connected to the mesh 18, 19 by means of interweaving
or by means of tying or similar fixing systems.
[0053] The set of two meshes 18 and 19 and the tie
elements 5 forms a fabric of the so-called three-dimen-
sional 3D or double needle-bed type.
[0054] The meshes 18 and 19 may also be made of
polyester or polyamide.
[0055] The present disclosure also relates to a protec-
tive garment 30 comprising a protective device 10 as
defined above. For example it consists of a skier’s suit.
[0056] With regard to inflation, in order to perform in-
flation of the inflatable element 12, in the event of a sud-
den fall and/or sliding and/or an impact involving a user
or a vehicle being ridden/driven, the protective device 10
is adapted to cooperate with special activation means
(not shown) which are operationally connected for exam-
ple to a cylinder 50 containing compressed cold gas, such

as helium. The cylinder may be provided with a respective
shut-off valve (not shown).
[0057] Alternatively, the inflation fluid source may com-
prise gas generators preferably of the pyrotechnic or oth-
er hybrid type or other types known according to the state
of the art.
[0058] Opening of the shut-off valve of each inflation
cylinder is preferably controlled by a control unit depend-
ing on the detection of the state of the vehicle/rider sys-
tem; for example said control unit may implement a sys-
tem for predicting the fall which allows early identification
of the fall event and a reliable prediction of this event by
means of accelerometer sensors fixed to the skis or to
the skier and a unit for processing the signals produced
by the said sensors.
[0059] Alternatively, the device according to the
present disclosure may also be applied using an activa-
tion cable connected to a vehicle ridden by a user, which
cable activates inflation of the inflatable element following
the movement of the user away from the vehicle, for ex-
ample following a fall or a sudden impact. Use of a cable
is employed in particular in the horse-riding sector.
[0060] In any case the aforementioned activation and
inflation means may be incorporated in the protection
device according to the present invention or located on
the outside thereof.
[0061] It should also be noted that the activation
modes, although being an aspect of particular impor-
tance for effective operation of the device, will not be
further described in greater detail since they are methods
which are essentially already known to a person skilled
in the art of protection of a person from sudden impacts.
[0062] The subject-matter of the present disclosure
has been described hitherto with reference to preferred
embodiments thereof. 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 illustrated hereinbelow.

Claims

1. Protective device (10) for the protection of a user,
said protective device (10) comprising an inflatable
element (12) configured to assume at least an inflat-
ed active configuration and a deflated rest configu-
ration, said inflatable element (12) comprising a first
mesh portion (18) and a second mesh portion (19),
wherein said first mesh portion (18) and said second
mesh portion (19) are situated opposite each other
and are connected to each other by a plurality of tie
elements (5); wherein the tie elements are arranged
or organized in a plurality of rows (24) and wherein
the inflatable element has at least one preferential
curvature, or greater curvature, and wherein

- the rows of tie elements are arranged parallel
to each other and oriented transversely or or-
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thogonally with respect to the preferential cur-
vature (C) or greater curvature and/or
- the rows of tie elements are parallel to each
other and a direction going from a row to a sub-
sequent row is along said preferential curvature
(C) or greater curvature.

2. Protective device according to claim 1, the inflatable
element (12) comprises a first protective operating
region (20) and a second protective operating region
(21), wherein the first protective operating region
(20) is different or separate from said second pro-
tective operating region (21), and wherein the first
protective operating region includes a first group of
tie elements (5) arranged in respective rows parallel
to each other and the second operating region in-
cludes a second group of tie elements (5) arranged
in respective parallel rows, wherein the rows of the
first group of tie elements are oriented or arranged
with a different orientation or in a different direction
with respect to the rows of the second group of tie
elements.

3. Protective device according to any one of the pre-
ceding claims, wherein the tie elements belonging
to the same row of tie elements are arranged sub-
stantially parallel to each other and wherein the tie
elements, in a condition of at least partial tension,
extend along a direction of development substantial-
ly perpendicular to the direction of extension of the
rows of tie elements.

4. Protective device according to any one of the pre-
ceding claims, wherein the device is an inflatable
device, and wherein the inflatable element is ar-
ranged around the human body and said preferential
curvature or greater curvature is a curvature around
a user body preferably both around a sagittal axis
and around a median axis and/or a transverse axis.

5. Protective device according to claim 4, wherein the
inflatable element, or a portion thereof, is preferably
curved about hinge axes orthogonal to a sagittal
plane and the rows of tie elements are oriented along
an axis orthogonal to a sagittal plane, parallel to a
coronal or frontal plane and to a transverse plane,
for example in a nape area.

6. Protective device according to claim 4 or 5, wherein
the inflatable element or a portion thereof, is prefer-
ably curved about hinge axes parallel to a sagittal
axis or plane of the human body, transversely or or-
thogonally with respect to a coronal or frontal plane
and to a transverse plane, for example in a shoulder
area.

7. Protective device according to claim 4 or 5, wherein
the inflatable element (12) or a portion thereof (20,

21, 22) is preferably curved about hinge axes parallel
to a sagittal axis or plane of the human body, trans-
versely or orthogonally with respect to a coronal or
frontal plane, for example in an area of the chest.

8. Protective device according to any one of the pre-
ceding claims, including an external protective cov-
ering comprising at least a first wall (15) and a second
wall (16), wherein said first mesh portion (18) inter-
nally lines said first wall (15) and said second mesh
portion (19) internally lines said second wall (16).

9. Protective device according to claim 8, wherein, in
order to obtain said preferential curvature, said first
mesh portion (18) has a yielding capacity different
from that of said second mesh portion (19).

10. Protective device according to claims 8 or 9, for ob-
taining said preferential curvature, wherein said first
wall (15) has a yielding capacity different from that
of said second wall (16).

11. Protective device (10) according to any one of the
preceding claims, wherein the protective device (10)
is a wearable device.

12. Garment including a protective device (10) accord-
ing to any one of the preceding claims.
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