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(54) PERSONAL PROTECTIVE DEVICE AND GARMENT INCLUDING SAID PROTECTIVE DEVICE

(57) The presentdisclosure relates to a personal pro-
tective device (10) for protecting a portion of a user's
body. The device comprises an inflatable member (12)
intended to protect at least partially a zone of a user’s
body. The personal protective device (10) includes at
least a first portion (20) of the inflatable member (12) and
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a second portion (21) of the inflatable member (12). The
connecting device or structure (50) is arranged, and con-
nects the first portion (20) of the inflatable member (12)
and the second portion (21) of the inflatable member (12),
on a side (l) intended to be directed towards the user.
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Description

[0001] The present disclosure relates to a protective
device for personal protection, preferably of the type
which can be worn and including an inflatable member
designed to protect from impacts and/or falls a user, for
example a passenger or a rider of motorcycle or a horse
rider during a horse race, or a similar user, during a sport-
ing and/or working activity.

[0002] Inrecentyears, following constant research into
safety during all sporting activities, but more generally
during all those dangerous activities practised in extreme
conditions, or at high speeds, in particular in the motor-
cycle sector, there has been an increase in the number
of protective devices which ae being offered with a view
to providing both effective and practical protection pref-
erably of an upper part of a user’s body, by means of use
of aninflatable member. When an impact, a sliding action
or generally a fall occurs, the inflatable member is placed
in fluid communication with a fluid source, such as a com-
pressed-gas cylinder or a fluid generator.

[0003] During an impact, the inflatable member cre-
ates, around the part of the user’s body, an air cushion
which allows the user’s body to be protected against im-
pacts.

[0004] The present disclosure is based on the recog-
nition by the inventor of the present patent application
that the inflatable member normally has a shape or form
which is similar to that of a vest or waistcoat so that it
may be easily worn by a user or so that it may be asso-
ciated with a garment. Alternatively, even if the inflatable
member does not have the form of a waistcoat, the in-
flatable member may be curved so as to favour adapta-
tion to a user’s body. Consequently, the inflatable mem-
ber has, like a normal jacket or article which can be worn,
folded or curved zones so as to adapt to the anatomy of
the human body.

[0005] At the same the inflatable member has, like a
normal jacket, superficial discontinuities or interruptions,
for example in a central zone of the chest. In these zones,
the inflatable member may be closed by means of a zip
associated directly with the inflatable member, or may
be kept closed by the zip, or other closing device, of the
jacket. Other zones where there are surfaces disconti-
nuities or interruptions are, for example, those situated
underneath the armpits along the sides.

[0006] These superficial discontinuities or interrup-
tions, however, represent vulnerable zones for protection
of a user, precisely because the protection is not contin-
uous. Moreover, in particular the zones of the chest and
the sides are so-called "vital" zones for a user since these
are zones where the vital organs may be at risk if suitable
protection is not provided. Consequently, when inflated,
the portions of the inflatable member where there are
discontinuities, also because of the anatomical curvature
of the aforementioned inflatable member, may move
away from each other significantly. And the greater the
curvature of the shape in particular in an inflated condi-
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tion, the more the portions of the inflatable member in
the region of the discontinuity will move away from each
other in the inflated condition owing to the radius of cur-
vature.

[0007] As a result the similarity in terms of form and
shape of the inflatable member with a vest or waistcoat,
or in any case the curved shape, if on the one hand it
makes the inflatable member easier to wear, on the other
hand it may negatively affect the protective capacity of
the inflatable member, in particular in the region of su-
perficial interruptions or discontinuities.

[0008] Moreover,the inventor of the presentdisclosure
has recognized that, in some bags, in order to prevent
superficial interruptions on the chest a personal protec-
tive device has been developed where the inflatable
member includes at least two portions of the inflatable
member which are superimposed so as to define a cor-
responding overmounting or overlapping zone and
where a zip is associated with the two inflatable member
portions in the overlapping zone. In this way, when the
inflatable member is inflated, the two portions of the in-
flatable member may be superimposed or at least ar-
ranged side-by-side. Such a solution is known from in-
ternational application WO2014199308A1 in the name
of the Applicant.

[0009] A technical problem encountered by the inven-
tor of the present disclosure lies in the fact that the solu-
tion proposed in WO2014199308A1, although advanta-
geous from many points of view, is not entirely satisfac-
tory for cases where the inflatable member has particular
forms or forms which are adapted to the anatomy of the
human body. In fact, in this case, the zip does not match
the curvature of the human body. For example, if the
inflatable member has a curvature in the zone of the zip,
wheninflationis performed, the zip is subject to excessive
tension or must be designed with dimensions such as to
withstand a significant movement away from each other
of the inflatable member portions owing to the curvature
of the two inflatable member portions.

[0010] In order to avoid or limit this problem according
to an aspect of the present disclosure, a protective device
according to the independent claim 1 is provided. Further
aspects of the present disclosure are defined in the de-
pendent claims and by a garment as defined in the re-
spective claims.

[0011] The protective device according to the present
disclosure includes an inflatable memberintended to pro-
tect atleast partially a zone of a user’s body, the inflatable
member comprising at least two inflatable member por-
tions. The personal protective device includes at least
one connecting device or structure associated with the
first portion of the inflatable member and the second por-
tion of the inflatable member and arranged on an inner
side of the inflatable member, or side directed towards
the user, of the first portion of the inflatable member and
the second portion of the inflatable member, namely user
side. In other words, the inflatable member has a curved
shape or curved profile at least in an inflated condition,
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and the connecting device or structure is arranged on an
inner side or concave side of said curved shape or curved
profile.

[0012] Preferably, when the device is a wearable de-
vice and the inflatable member has preferably the form
of a waistcoat, or life jacket, or similar form, it defines a
housing zone or an internal zone intended to house the
body of a user. The connecting structure, such as a zip,
Velcro fastener, or similar connecting structure, is ar-
ranged on a side of the inflatable member directed to-
wards said housing zone, i.e. a zone which, when the
device is worn, is directed towards the user.

[0013] Theinflatable member portions may be portions
of a single inflatable member or portions of two different
inflatable members. These inflatable member portions
may be terminal or end portions facing each other, or are
adjacent, when the inflatable member is worn.

[0014] The connecting structure is arranged on the
side of the inflatable member directed towards the inter-
nal zone or towards said zone for housing a user’s body.
[0015] In other words, the connecting structure is fixed
onto an inner side of the inflatable member and is hidden
from view.

[0016] Inotherwords again, the inflatable member has
preferably, when worn, a side hidden from view on the
outside and the connecting structure is arranged on this
side which is hidden from view. The inflatable member
portions in fact cover the connecting structure. It is to be
understood that the connecting structure is accessible
from an outer side of the protective device. For example,
the connecting structure is accessible by displacing from
the outside the two inflatable member portions which face
each other.

[0017] The main advantage of having a connecting
structure on the inner side is that, should the inflatable
member, precisely because of the anatomy of the human
body, have a greater curvature on the outer side (in fact
on the outer side the inflatable member tends to have a
greater radius of curvature), namely on the opposite side
to where the user’s body is situated, the connecting struc-
tureis nottensioned excessively, or the connecting struc-
ture must not be designed with larger dimensions or con-
figured so as to compensate for a greater extension of
the inflatable member on the outer side in the inflated
condition. In other words, each inflatable member portion
is associated with the connecting and closing structure
onthe inner side towards the user’s body, so as to ensure
stable closing of the two terminal or end portions of the
inflatable member and without any tension or minimal
tension of the connecting structure.

[0018] Preferably, in order to avoid superficial discon-
tinuities, the two portions of a same inflatable member
or of two inflatable members are also superimposed.
Therefore, a first portion of the inflatable member and a
second portion of the inflatable member are superim-
posed in a corresponding overmounting or overlapping
area and the connecting structure connects on the inner
side the two portions in the overmounting area. The con-
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necting structure is therefore accessible by displacing
the two areas of the inflatable member portions relative
to each other in an overmounting condition.

[0019] Preferably, one or both the inflatable member
portions are structured or configured so as to have a dif-
ferentexpansion between aninner side directed towards
the user and an outer side opposite to the inner side.
Basically each inflatable member portion may be made
using the technology described in the international patent
application WO2017163196A1 in the name of the Appli-
cant. Consequently, in the inflated condition one or both
of the two inflatable member portions may have an inner
side which is morerigid or less stretched (i.e. a side which
yields less to inflation) and an outer side which is more
inflated and therefore more stretched (i.e. a side which
yields more to inflation). The connecting structure is fixed
on the inner side, namely where the two inflatable mem-
ber portions are more rigid and therefore flat and may be
connected more easily.

[0020] The connecting structure may be arranged cen-
tred with respect to the zone to be protected, for example
on the chest, in the centre of the chest so as to allow
easy central opening/closing of the protective device.
The two inflatable member portions may be superim-
posed, for example, also on the sides of a user, or in
another part of the body.

[0021] Preferably, the connecting and closing structure
comprises two panels, preferably made of soft material,
such as fabric. Each of the two panels is fixed, for exam-
ple sewn or glued, on one side to one of the two inflatable
member portions, even more preferably, if overmounting
is present, in a zone adjacent to the overlapping or over-
mounting area. The other side of the panel is free or mov-
able, is directed towards the overmounting area and is
provided with one of the two components of the zip or
any other connecting structure. In this way, when the two
inflatable member portions superimposed, the two pan-
els are situated close together and may be connected,
for example by means of a zip. Each of the two panels
may be fixed in an intermediate zone between the over-
mounting area and a non-overmounting area of the in-
flatable member.

[0022] The two panels may be pieces or panels of cloth
or fabric which extend along the inflatable member por-
tions. These panels may be provided with a zip portion
or other connecting device of the type able to be opened
or reversed. In particular, a zip portion associated with a
panel is connected in a reversible or temporary manner
to a complementary zip portion associated with the other
panel. Similarly a Velcro portion associated with a panel
and a complementary portion of Velcro associated with
the other panel may be connected together.

[0023] In particular, when inflation occurs, the two su-
perimposed portions of the inflatable member move away
momentarily from each other with a reduction or elimina-
tion of an mutual overmounting area. However, owing to
the fact that the connecting structure is located on the
inner side, and preferably the side which is flatter and



5 EP 3 649 879 A1 6

yields less to expansion or inflation, the connecting struc-
ture is tensioned to a small degree or minimally.

[0024] Theinflatable memberdescribed above may be
easily incorporated inside a garment, for example inside
respective pockets of a garment. The garment may be
structured so as to have pockets, or a single pocket, de-
signed to receive the inflatable member. In this case, the
connecting structure may be fixed not directly to the in-
flatable member, but on an inner side of the garment or
on a lining, or for example be fixed directly or indirectly
to the respective pocket or pocket portion which houses
each inflatable member portion.

[0025] In other words, the connecting structure de-
scribed above may be fixed to the garment so as to be
indirectly connected to the inflatable member of the per-
sonal protection device, on the inner side, for example
the inner lining of the garment.

[0026] In one embodiment, the inflatable member may
be fitted externally, orlined, with a fabric suitable for cloth-
ing, and assume the appearance of a garment which may
be worn on its own.

[0027] 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 non-limiting example. It is never-
theless 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.
[0028] Reference will now be made to the figures in
the attached drawings in which:

- Figure 1 shows a front view of a protective device
according to an embodiment of the present disclo-
sure, in a condition where worn;

- Figure 2 shows a front view of a garment including
a protective device according to an embodiment of
the present disclosure, in a condition where worn;

- Figure 3 shows a cross-sectional view along the line
IlI-11l of the protective device according to Figure 1
in a deflated condition of the inflatable member;

- Figure 4 shows a cross-sectional view along the line
IlI-11l of the protective device according to Figure 1
in an inflated condition of the inflatable member;

- Figure 5 shows a cross-sectional view along the line
V-V of the garment according to Figure 2.

[0029] Withreferencetothe accompanyingfigures,the
reference number 10 indicates a personal protective de-
vice according to the present disclosure in accordance
with an embodiment of the present disclosure.

[0030] The personal protection device 10 comprises
an inflatable member 12 which is designed to assume
substantially a first rest condition or deflated condition
and a second active condition or inflated condition. The
modes of inflating the inflatable member 12 will be de-
scribed in the description below. The active inflated con-
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dition may be assumed in the event of an impact, or a
general danger, or may be assumed permanently so as
to provide continuous protection.

[0031] In one embodiment of the present disclosure
the inflatable member 12 is formed as a vest and is de-
signed to surround an upper zone or the bust of a user’s
body.

[0032] The inflatable element 12, which may be made
using the technology described in the patent application
PCT/IB2009/055512 and in the patent application
PCT/IT2009/000547, which are cited herein as a refer-
ence source in their entirety in the present disclosure, or
may be made more preferably using the technology de-
scribed in the patent application WO2016178143A1, or
even more preferably in the patent application
WO02017163196A1 PCT. In other words it consists pref-
erably of an inflatable member with threads, formed by
meshes and walls as described in these patent applica-
tions, and even more preferably with a curved configu-
ration due to a varied expansion capacity between an
inner side directed towards the user | and an outer side E.
[0033] The inflatable member 12 includes a first inflat-
able member portion 20 and a second inflatable member
portion 21. This first inflatable member portion 20 and
second inflatable member portion 21 are terminal or end
portions of the inflatable member 12 and are preferably
partially superimposed. In other words, the first inflatable
member portion 20 and second inflatable member portion
21 are portions arranged at the free ends of the inflatable
member 12.

[0034] An overlapping area A corresponds to a central
zone of the chest.

[0035] Itis to be understood that only one overlapping
area may be provided in the chest zone or in another
zone of a user’s body.

[0036] Consequently, in an embodiment of the present
disclosure such as that shown in the figures, the first por-
tion 20 and the second portion 21 of the inflatable mem-
ber 12 are end portions situated in the chest region of a
user. It should also be pointed out that, taking into ac-
count the overmounting or overlapping area A, the first
portion 20 and the second portion 21 have in fact free
ends in the overmounting area and may be easily dis-
placed.

[0037] According to one aspect of the present disclo-
sure, the personal protective device 10 includes one or
more connecting and closing devices or structures 50
associated with the first portion 20 of the inflatable mem-
ber and second portion 21 of the inflatable member on
an inner side | directed towards the user, preferably in
the overlapping area A. The connecting device or struc-
ture 50 is a zip-type structure, for example in the over-
lapping area A.

[0038] Inparticular, itis pointed out that the first portion
20 of the inflatable member and second portion 21 of the
inflatable member are each associated with a part of the
connecting structure 50 which is connected to the com-
plementary part of the connecting structure 50 so as to
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ensure stable closing of the first portion 20, inflatable
member and second portion 21 of the inflatable member,
on an inner side | directed towards the user. The inner
side directed towards the user, although it is more awk-
ward to reach for the user, is however that side where
the inflatable member extends has a smaller radius of
curvature so as to surround the body of the user. In order
to make access easier, the connecting structure 50 is
configured so as to be accessible from the outer side E,
preferably by displacing the two superimposed ends of
the respective portions 20, 21 of the inflatable member
12.

[0039] In one embodiment, such as that shown in the
figures, the connecting structure 50, such as that which
is situated on the user’s chest, comprises two flaps or
panels made of soft material 51, 52 such as fabric. Each
of the two flaps 51, 52 is fixed, for example stitched or
glued to one of the two portions 20, 21 of the inflatable
member 12 in a zone adjacent to the overlapping or over-
mounting area A. These panels may also extend over
the whole of the inflatable member 12, lining it on the
inner side .

[0040] In this way, when the two portions 20, 21 of the
inflatable member 12 are superimposed, the two panels
51,52 are situated close and may be connected together.
The two panels 51, 52 may be pieces or panels of fabric
or cloth which extend over an entire length of the portions
20, 21 of the inflatable member 12, such as to allow a
continuous connection between the two portions 20, 21.
These panels 51, 52 may be provided at respective ends
with a zip portion 53, 54 or other connecting device of
the type which can be opened or reversed. A zip portion
associated with a panel 51 is connected in a reversible
or temporary manner to a complementary zip portion as-
sociated with the other panel 52 so as to form the con-
necting structure 50.

[0041] The assembly consisting of the connecting
structure 50 and the panels 50, 52 may be understood
as being a single zip structure.

[0042] Consequently, the two inflatable member por-
tions 20, 21 may be superimposed, for example, on the
chest of a user, on the inner side | of the inflatable mem-
ber, and the connecting structure 50 may be arranged in
the centre of the chest on the user side so as to allow
central opening/closing of the protective device 10.
[0043] Itis also pointed out that the inflatable member
12 described above may be easily incorporated inside a
garment, such as a jacket 100 (Figure 2 and Figure 5),
for example inside respective pockets 80, 81 of a gar-
ment, wherein each pocket is intended to receive a re-
spective inflatable member portion 20, 21. The pockets
80, 81 may also be understood as being portions of a
single pocket which is present on the inner side, or user
side, of the garment. The pockets may also be under-
stood as being a lining which lines only internally the in-
flatable member.

[0044] The garment 100 may be designed with a struc-
ture having pockets 80, 81 which each contain a respec-
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tive portion 20, 21 of the inflatable member 12 and are
superimposed in the same way as the inflatable member.
More particularly, each pocket 80, 81 has an inner wall
which acts as an inner lining and an outer wall which acts
as a visible surface of the garment.

[0045] The connecting structure 50 is connected to the
pockets 80, 81 as in the preceding embodiment, by
means of fabric panels or similar connecting means 51,
52. The connecting structure 50 is therefore connected
to the internal lining of the respective pocket which hous-
es the inflatable member.

[0046] It should be noted that, as mentioned above,
preferably the inflatable member is made using the tech-
nology described in the aforementioned patent applica-
tion WO2017163196A1. Consequently, one or each of
the two portions 20, 21 of the inflatable member has in
the inflated condition one side which is more inflated,
expanded and/or curved, directed towards the outside
E, and a more rigid, flat or less inflated side on the inner
side |. Owing to the fact that the connecting structure 50
is arranged on the inner side | directed towards the user,
the two portions which form the connecting structure 50,
for example the two zip portions, may be connected to
the flatter sides of the two portions 20, 21. The connecting
structure 50 may therefore be subject to less tensioning
during inflation.

[0047] Consequently, the inflatable element in the in-
flated condition has, on the outer side E, two humps or
two curved profiles arranged side-by-side or slightly su-
perimposed and, on the inner side, two substantially flat
profiles arranged side-by-side or slightly superimposed
and connected together. Consequently, when the inflat-
able element 12 is inflated, the two portions 20, 21 move
away from each other with a greater degree of expansion
on the outer side E. In fact, the overall extension of the
protective device increases on the outer side E more than
on the inner side | and, owing to the special feature of
the present invention, with a minimum effect in terms of
tension on the connecting structure 50.

[0048] With regard to inflation, in order to perform in-
flation of the inflatable member 12, in the event of a sud-
den fall and/or sliding and/or an impact involving a user
or a vehicle being ridden, the protective device 10 is de-
signed to cooperate with special activation means (not
shown) which are operationally connected to the cylinder
(not shown) containing compressed cold gas, such as
helium. The cylinder may be provided with a respective
shut-off valve (not shown).

[0049] Alternatively, the inflation fluid source may com-
prise gas generators preferably of the pyrotechnical or
other hybrid type or other types known according to the
state of the art.

[0050] Opening of the shut-off valve of each inflation
cylinder is preferably controlled by a control unit depend-
ing on detection of the state of the vehicle/rider system;
for example said control unit may implement a system
for predicting the fall which allows early identification of
the fall event and a reliable prediction of this by means



9 EP 3 649 879 A1 10

of accelerometer sensors fixed to the vehicle (or rider)
and a unit for processing the signals produced by said
Sensors.

[0051] 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 member follow-
ing the movement of the user away from the vehicle, fol-
lowing a fall or a sudden impact. Use of a cable is em-
ployed in particular in the horse-riding sector.

[0052] In any case the aforementioned activation and
inflation means may be integrated in the protection de-
vice according to the present invention or located on the
outside thereof.

[0053] 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 an individual from sudden im-
pacts.

[0054] 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 attached below.

Claims

1. Protective device (10) for protecting a portion of a
user’s body, said device comprising an inflatable
member (12) intended to protect at least partially an
area of a user’s body, wherein the protective device
(10) includes at least a first portion (20) of the inflat-
able member (12) and a second portion (21) of the
inflatable member (12) and a connecting device or
structure (50) connecting the first portion (20) of the
inflatable member (12) and the second portion (21)
of the inflatable member (12), characterized in that
the connecting device or structure (50) is arranged
on an inner side (1) intended to be directed towards
the user, or user side, and/or wherein
the inflatable member has a curved shape or curved
profile at least in an inflated condition, and the con-
necting device or structure (50) is arranged on an
inner or concave side (l) of said curved shape or
curved profile.

2. Protective device (10) according to claim 1, wherein
the first portion (20) of the inflatable member (12)
and the second portion (21) of the inflatable member
(12) are superimposed in a corresponding overlap-
ping or overmounting area (A), and wherein the con-
necting device or structure (50) connects the first
portion (20) of the inflatable member (12) and the
second portion (21) of the inflatable member (12) on
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10.

said inner side (1) of the inflatable member (12) and
in the overlapping area (A), or in the region of said
overlapping area (A).

Protective device (10) according to claim 1, wherein
the connecting device or structure (50) is arranged
on an inner side (1) of the inflatable member (12) and
connects directly or indirectly the first portion (20) of
the inflatable member (12) and the second portion
(21) of the inflatable member (12).

Protective device (10) according to any one of the
preceding claims, wherein the first portion (20)
and/or second portion (21) of the inflatable member
(12) have a greater resistance to expansion on said
inner side (I) intended to be directed towards the
user than an opposite outer side (E) with respect to
the user.

Protective device (10) according to any one of the
preceding claims, wherein the protective device (10)
is a wearable device and the inflatable member has
the form of a vest, or life jacket, or other wearable
form, and defines a housing zone or an internal zone
intended to house the body of a user, and the inner
side (l) for said connecting structure (50) is on a side
directed towards said housing zone or internal zone.

Protective device (10) according to any one of the
preceding claims, wherein said opposite or outer
side (E) of the first portion (20) and/or the second
portion (21) of the inflatable member (12) has a more
curved profile than said inner side (I) intended to be
directed towards the user.

Protective device (10) according to any one of the
preceding claims, wherein the connecting structure
(50) comprises two panels, made of soft material,
wherein one of the two panels (51, 52) is fixed or
connected, on one side, directly or indirectly, to one
(20, 21) of the two portions of the inflatable member
(12) and, on the other side, faces the other of the
two portions of the inflatable member (12).

Protective device (10) according to claim 7, wherein
each of the two panels (51, 52) is a piece or panel
of fabric or cloth that is connected, directly or indi-
rectly, to the respective first portion (20) of the inflat-
able member (12) or second portion (21) of the in-
flatable member (12).

Protective device (10) according to any one of the
preceding claims, wherein the connecting structure
(50) is accessible from an outer side (E), preferably
by displacing the first portion (20) and/or the second
portion (21) of the inflatable member (12).

Protective device (10) according to any one of the
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preceding claims, wherein the connecting structure
(50) is arranged on a chest zone of the protective
device (10).

Protective device (10) according to any one of the
preceding claims in combination with claim 2, where-
in the first portion (20) and the second portion (21)
have free ends in the overmounting zone (A) and
can be easily displaced.

Garment (100) including, or in combination with, a
protective device according to any one of the pre-
ceding claims.

Garment (100) according to claim 12, wherein said
connecting device or structure (50) is fixed to or as-
sociated with an inner lining or inner side of the gar-
ment, and indirectly associated with the first portion
(20) of the inflatable member (12) and with second
portion (21, 31) of the inflatable member (12).

Garment (100) according to claim 12 or 13, wherein
the first portion (20) of the inflatable member (12)
andthe second portion (21, 31) of the inflatable mem-
ber (12) are housed inside a respective first pocket
(80) and second pocket (81) of the garment (100)
and wherein said connecting device or structure (50)
is fixed on an inner side of the respective first pocket
(80) and second pocket (81) of the garment.
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