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(54) WEARABLE PROTECTIVE DEVICE

(57) The present disclosure relates to a wearable
protective device (100) for at least partially protecting
the torso of a user and a method for operating the wear-
able protective device (100). The wearable protective
device (100) comprises an inflatable element (20) con-
figured to be able to assume a deflated condition and an
inflated condition. The wearable device (100) includes a
layer (30) having one side facing an internal user-side
area. The layer (30) comprises at least one back portion
(34) intended to cover a user’s back. The back portion
(34) comprisesa right lateral peripheral portion (31), a left
lateral peripheral portion (35), a first free edge towards
the neck (55), or neck-side free edge, and a second free
edge (52) towards thebottomof theback,or backbottom-
side free edge. The wearable protective device (100)
includes an access opening (50) for accessing the in-
flatable element (20) and/or other component of the
personal protection device. The access opening (50)
extends at least partially along a perimeter of the back
portion, except for, or apart from, an edge selected from
among the right lateral peripheral edge (31), the left
lateral peripheral edge (35), said first free edge (55) of
the back portion (34) and said second free edge (52) of
the back portion (34). The wearable protective device
includes a closure device (56) for closing at least partially
said access opening (50).
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Description

[0001] The present disclosure relates in general to a
personal protection device intended to protect a user
when performing an activity. In particular, the present
disclosure relates to a personal protection device of
the wearable type, referred to below as "wearable pro-
tective device", comprising an inflatable element. The
present disclosure relates furthermore to a method for
operating a wearable protective device.
[0002] During recent years, following constant re-
search into safety during all sporting activities, but more
generally all those dangerous activities practised in ex-
treme conditions, or at high speeds, in particular in the
motorcycling sector, there has been an increase in the
wearable protective deviceswhich have been developed
with a view to providing both practical and effective
protection of the upper portion of a user’s body, with
the aid of an inflatable element. During an impact, a
sliding action or generally a fall, the inflatable bag is
placed in fluid communication with a gas or fluid source.
A gas or fluid source is for example a compressed-gas
canister or more generally a device able to generate a
pressurised fluid, also called fluid generator. In the in-
flated condition, the inflatable element creates an energy
absorption cushion around the portion of the user’s body.
[0003] An impact may be detected by means of sen-
sors, such as accelerometers, position sensors, or simi-
lar sensors known in the sector, the detected data thereof
being processed by a control unit of the electronic type
which, in the event of given parameters or threshold
values being exceeded, sends an activation signal, or
"triggering command" to the gas source. The assembly
comprising, the sensors, the electronic control unit and
the gas source may be understood as being a functional
component assembly of the wearable protective device.
[0004] Generally, the wearable protective device is
configured as a garment for covering the torso and,
consequently, since it consists of a wearable protective
device, the inflatable element normally has a shape or
form similar to that of a jacket or vest such that it may be
easily worn as such by a user or in any case such that it
covers the most important zones of the torso.
[0005] The inflatable element is arranged hidden un-
derneath further layers, such as the inner or outer layers
of the wearable protective device. These layers form an
internal and external covering, which defines a kind of
pocket insidewhich the inflatable element is housed. The
internal covering may coincide, at least partly, with the
lining of the wearable protective device
[0006] It may be understood that sometimes it is re-
quired to access the inflatable element or a component of
the functional componentassembly, for example, inorder
to remove or replace the inflatable element, if necessary,
or replace or carry out maintenance on a component of
the functional component assembly.
[0007] For this purpose one or more access openings
are provided. The access openings are usually provided

on the inner layer, namely on the lining, so as to limit the
negative visual impact of the wearable protective device.
[0008] Itmaybeunderstood that, since thegarments in
question have internal components which are heavier,
when it is required to access these internal components,
for example, in order to access the inflatable element or
functional components, the entire wearable protective
device, or just the lining,must always be kept still,making
sure that there is no undesirable movement of the entire
wearable protective device. Basically, when removing
the inflatable element, or other component of the func-
tional component assembly, it is necessary to prevent all
of the remaining part of the device from also moving,
which would make it impractical to use, or also the ex-
ternal covering from moving, which would generally
make fitting/removal of the inflatable element or other
component difficult or awkward, in particular when the
user is travelling or performingadynamic activity andhas
to stop unexpectedly in order to replace it.
[0009] A technical problem underlying the present dis-
closure is therefore that of providing a wearable protec-
tive device which is able to offer an adequate degree of
protection bymeansof an inflatable element, but inwhich
the inflatable element and/or other component of the
functional component assembly may be easily accessed
for removal or repair, avoiding or reducing the difficult
direct insertionor removal operations, and inwhich,at the
same time, the access openings are visible as little as
possible so as not to affect the aesthetic appearance of
the wearable protective device.
[0010] In order to solve the said technical problem, a
wearable protective device and amethod for operating a
wearable device are provided, themain characteristics of
saiddeviceandmethodbeingdescribed in the respective
independent claims.
[0011] Secondary characteristics of the subject of the
present disclosure are defined in the corresponding de-
pendent claims.
[0012] Thepresentdisclosurearises from the technical
problem of providing a wearable protective device and a
respective method for operating a wearable protective
device which are able to satisfy the requirements men-
tioned above with reference to the prior art and which at
the same time do not have a negative impact on the
aesthetic appearance.
[0013] This is obtained by means of a wearable pro-
tective device and a method for operating a wearable
protective device according to the respective indepen-
dent claims. Secondary characteristics of the subject of
the present disclosure are defined in the corresponding
dependent claims.
[0014] In particular, in accordance with the present
disclosure, a wearable protective device for at least
partially protecting the torso of a user is proposed, the
wearable protective device including a layer having an
inner side designed to face an internal user-side area. In
other words, the layer has an inner side, or user side,
designed to face a user’s body, namely the layer includes
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a surface, or side, which is directed towards the user
when the wearable protective device is worn by the user.
[0015] The layer comprises at least one back portion
designed to cover the back of a user, wherein the back
portion comprises a right lateral peripheral edge, a left
lateral peripheral edge, afirst freeedge towards theneck,
or neck-side free edge, and a second free edge towards
the bottom of the back, or back bottom-side free edge.
[0016] The wearable protective device further com-
prises at least one inflatable element. Consequently, said
layer may act as a user side or inner side covering, or
lining, for the inflatable element where the latter is pre-
sent, namely in the areas of the torsowhere the inflatable
element is present. Preferably, the back portion of said
layer covers also a back portion of the inflatable element.
[0017] The layer of the wearable protective device
includes an access opening for accessing the inflatable
element, or other component of the wearable protective
device, wherein said access opening extends at least
partially along a perimeter of said back portion, with the
exception of, or apart from, anedge selected fromamong
the right lateral peripheral edge, the left lateral peripheral
edge of the back portion, the first free edge of the back
portion and the second free edge of the back portion, so
that the back portion may be opened, preferably in its
entirety, in themanner of a book. In other words, owing to
the perimetral arrangement, over almost the whole of the
perimeter, of the access opening, it is possible to raise
completely thebackportionwith respect toasingle lateral
edge or with respect to a single free edge, which is in fact
ahingeedge,andensure that the remainingportionof the
wearable protective device remains still. Preferably,
therefore, the selected hinge edge is a single edge se-
lected from among the right lateral peripheral edge, the
left lateral peripheral edge, said first free edge of the back
portion and said second free edge of the back portion,
and said single hinge or connecting edge acts as a hinge
precisely for opening said back portion. Consequently,
preferably, the remainingedgesnot selected fromamong
the right lateral peripheral edge, the left lateral peripheral
edge, said first free edge of the back portion and said
second free edge of the back portion define said access
opening.
[0018] This allows access to the inflatable element or
components of thewearable protectivedevice in asimple
manner and with the minimum difficulty.
[0019] Preferably, the access opening extends along
the right peripheral lateral edge, along the left peripheral
lateral edge of the back portion, and one of said first free
edge of the back portion and said second free edge of the
back portion, so that the back portion, preferably in its
entirety,may be opened in themanner of a book upwards
or downwards.
[0020] Preferably, the layer of the wearable protective
device comprises a right side portion and a left side
portion. In this case, the right lateral peripheral edge
extends along a rear area of the right armhole and along
a respective right joining area which connects the re-

spective right side portion to the back portion, and the left
lateral peripheral edgeextends froma rear area of the left
armhole and along a respective left joining area which
connects a respective left side portion with the back
portion.
[0021] It can be understood that, if sleeves are present
in the wearable protective device, "rear area of the arm-
hole" is to be understood as meaning, or defines, a
connection or joining area, of the back portion with the
sleeves; alternatively, if no sleeves are present, for ex-
ample if thewearable protective device is formed as vest,
the rear armhole area is a free edge area on the back
around the opening for each arm.
[0022] The term "back portion" is understood asmean-
ing a piece or a set of pieces of the layer which cover
overall the back of a user. Similarly, "side portion" is
understood as meaning a piece or a set of pieces of
the layer which cover overall the respective side of the
user and which may also extend towards the front or
front-facing area.
[0023] "Free edge" is understood as meaning in the
broadest sense a terminal or edge area of the back
portion which is open and free and respectively faces
theneckand thebottomof theback, orwhich faces, along
the armhole area, if no sleeves are present, the hole for
introducing the arms.
[0024] "Access opening" is understood as meaning a
passage, or an entranceway, formed in the layer or in the
wearable protective device for accessing the inflatable
element or other functional components.
[0025] At the same time, owing to the layout of theparts
described above, it may be understood that the first free
edge and the second free edge each extend between the
right lateral peripheral edge and the left lateral peripheral
edge. More specifically and preferably, the second free
edge, or back bottom-side free edge, connects respec-
tively the areas of the sides, while the first free edge
connects the rear areaof thearmholes, in particular at the
start of the respective rear armhole.
[0026] Preferably, the access opening extends along
the entire right lateral peripheral edge and along the
entire left lateral peripheral edge, namely along the right
joining area, along the left joining area, along said rear
area of the right armhole, and said rear area of the left
armhole.
[0027] The wearable protective device includes a clo-
sure device for closing at least partially said access
opening.
[0028] Basically, it may be understood that, preferably,
the access opening is in fact situatedon amain part of the
perimeter of the back portion, said perimeter including
the right joining area, the right rear armhole, the free neck
edgeand the free back bottomedge, the left rear armhole
and the left joining area.
[0029] Preferably, the access opening is absent only
along the free neck edge. Basically, the free edge of the
access opening is the second free edge and this second
freeedge is tobeunderstoodasbeinga terminal areaof a
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bottom region or lumbar area of the back portion. In this
case, the back portion opens like the page of a book
upwards.
[0030] Alternatively, the access opening is not present
along the free edge of the back area. Basically, the free
edge of the access opening is the first free edge and this
first freeedge is tobeunderstoodasbeinga terminal area
of a neck region at the top end of the back portion. In this
case, the back portion opens like the page of a book
downwards.
[0031] It can be understood that the back portion, the
right side portion and the left side portion are, as men-
tioned, piecesor parts of the layer or of several layers (not
necessarily single pieces). Therefore, the access open-
ing and the respective closure device are preferably ar-
ranged in edge areas, such as the first right joining area
and the second left joining area, or the rear area of the left
armhole, or the free edge, which are usually character-
ized by the presence of a stitching.
[0032] In fact, usually there is provided a stitching
which connects the back portion with the side portions,
with the sleeves (if present) or which run around the hole
through which the arms pass, and a stitching along free
edge of the back portion connects the back portion for
example, with an outer layer of the wearable protective
device. The closure device is better hidden in these
stitching areas.
[0033] Theaccess opening is preferably a single open-
ing. In this way, when operating the closure device, the
back portionmaybe removedbymeansof a single action
along the perimeter. The back portion can therefore be
raised, for example with respect to the side portions and
along the rear armhole, by means of a single action.
[0034] Preferably, the access opening is, as men-
tioned, only along one of said first free edge of the back
portion and said second free edge of the back portion.
The other portion of the free edge therefore remains
always connected and acts as a hinge when the back
portion is raised.
[0035] In other words, preferably the access opening
extends on the right and on the left as far as areas on the
sides of the armpits and the shoulder blades, so that the
back portion may be raised completely, apart from said
free edge which acts a hinge area. In other words, owing
to the layout of the parts described above, the area of the
back portion where the access opening is situated may
extend from the sides as far as the armpits/sleeves and
up beyond the shoulder blades. Expressed in yet other
words, the remaining edges not selected fromamong the
right lateral peripheral edge, the left lateral peripheral
edge, said first free edge of the back portion and said
second free edge of the back portion (i.e. those edges
which do not act as a hinge) define said access opening.
[0036] According to a preferred aspect, the closure
device isazipclosure.Suchazipclosuremaybecovered
with a tape or webbing so that it is not readily visible to a
user and may blend in with normal stitching.
[0037] The device according to the present disclosure

may be an autonomous device, namely be configured to
inflate said inflatable element from the deflated condition
into the inflated condition in an autonomousmanner. The
device therefore comprises all the functional compo-
nents, such as sensors, inflation means and a control
unit for controlling the inflation of the inflatable element.
[0038] Preferably, thebackportion isdesigned to cover
the functional components of the wearable protective
device, such as, as mentioned, an inflation device, con-
figured to inflate said inflatable element from said de-
flated condition into said inflated condition, one or more
sensors configured to detect data relating to a condition
of a user, and a control unit configured to process said
data and identify a danger situation or fall situation based
on said data. The wearable protective device includes,
for example, a support base for supporting the compo-
nents. The functional components and the support base
may be fixed to further internal layers of the wearable
protective device.
[0039] Preferably, as alreadymentioned, the inflatable
element also comprises a back portion of the inflatable
element which is designed to cover the back of said user
and is freely housed between said layer, which therefore
acts as an internal lining of thewearable protective deice,
and an outer layer of the wearable protective device. In
this way, when the back portion of the layer is raised, the
back portion of the inflatable elementmay also be raised,
reducing the risk of further undesirablemovements of the
entire wearable protective device.
[0040] Thepresent disclosure also proposes amethod
for operating awearable protective device comprising an
inflatable element, configured to be able to assume a
deflated condition and an inflated condition, wherein the
wearable protective device includes a layer having an
inner side facing the user in a condition of use, wherein
the layer comprises a back portion of the layer designed
tocover thebackofauser.Themethod includes thesteps
of:

- creating an access opening at least partially along a
perimeter of the back portion, apart from a hinge
edge selected from among a left lateral peripheral
edge of the back portion, a right lateral peripheral
edgeof the back portion, a first free edge towards the
neck, or neck-side freeedge, andasecond freeedge
towards the bottom of the back, or back bottom-side
free edge;

- providing a closure device for closing at least par-
tially said access opening, wherein, in order to ac-
cess an area hidden under the layer, a closing con-
straint of said closure device is removed and the
back covering portion is raised at least partially
around said hinge edge.

[0041] Preferably, the right lateral edge extends along
a right joining areawhich connects the back portion of the
layer and a right side portion, and along a rear area of the
right armhole, and the left lateral edge of the back portion
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extends at least partially along a rear area of the left
armhole and at least partially along a left joining area
comprisedbetween thebackportionof the layer anda left
side portion. In this way, when the back portion is raised,
only the back portion is raised and the rest of the layer
remains still.
[0042] More preferably, the access opening is situated
along the second free edgeof the bottomof the back and,
when the closing constraint of the closure device is
removed, the back portion is raised from the bottom area
towards the shoulder area, so as to enlarge the access
opening from the bottom upwards away from a user who
is situated in front of the inner side of the device.
[0043] Preferably, the protective device is like the de-
vice described in the preceding paragraphs.
[0044] Furtheradvantages, characteristic featuresand
modes of use forming the subject of the present disclo-
sure will become clear from the following detailed de-
scription of embodiments thereof, provided by way of a
non-limiting example.
[0045] It is evident however how each embodiment
forming the subject of the present disclosure may have
oneormore of the advantages listed above; in any case it
is not required that each embodiment should have simul-
taneously all the advantages listed.
[0046] Reference will be made to the figures of the
attached drawings in which:

- Figure 1 shows a view from the inner side of a
wearable protective device according to an embodi-
ment of thepresent invention,wherein abackportion
of the layer and a back portion of the inflatable
element are raised;

- Figure 2 shows the viewof Figure 1 inwhich the back
portion of the layer is closed;

- Figure 3 shows a view of a detail of Figure 2.

[0047] With reference to the attached figures, an em-
bodiment of a wearable personal protection device for
protecting at least partially the torso of a user is denoted
overall by the reference number 100.
[0048] "Wearable personal protection device" or more
simply "wearable protective device" is understood as
meaning a device which may be worn, namely placed
on the torso of a user with a protective function, or which
can be associated with or is designed to be associated
with a garment or an undergarment, such as a motorcy-
cling suit, a jacket or a vest. Since it is a wearable device,
in the context of the present disclosure reference will be
made for greater clarity to parts of the body which said
protective device is intended to protect, such as back
portions, side portions, neck-side free edge, etc., and in
general spatial references such as above, below, rear,
front, front-facing, bottom, top, inner and outer and simi-
lar references which are to be understood in a non-limit-
ing manner as though the device were being worn.
[0049] In the present case the wearable protective
device 100 has the form of a vest-like jacket, and hence

sleeveless jacket.
[0050] In particular, thewearableprotectivedevice100
comprises an inflatable element 20 configured to be able
to assume a deflated condition and an inflated condition.
More specifically, the inflatable element 20 is intended to
protect at least partially a torso zone of the user. More
precisely, in the embodiment shown, the inflatable ele-
ment 20 includes chest parts and a spinal or back portion
intended to be placed along a back region which is
centredon theuser’sbackbone.The formof the inflatable
element 20 and the technology used to make the infla-
table element 20 are known to the person skilled in the art
and are not further described. Similarly, the modes of
inflating the inflatable element 20 are to be regarded as
also known and will not be described in the description
below.
[0051] Moreover, the wearable protective device 100
further comprises a layer 30 having, or which presents,
an internal surface, visible in Figure 1 and Figure 2 and
indicated by the reference number 21, namely directed
towards an internal area, i.e. facing theuser in a condition
of use. This internal surface 21 is to be understood as
being a surface opposite to an outer layer with external
surface directed towards an outer zone with respect to
the user, not visible in the figures. The layer 30 defines,
where the inflatable element 20 is present, an internal
covering layer, also called covering lining, arranged on
the inner side so as to cover the inflatable element 20,
namely on the user side. Basically, the layer 30 may be a
lining, or part of a coveringwhich lines theentire inflatable
element 20. An outer layer or external covering may also
be provided, as mentioned, so as to define together with
the layer 30 a pocket for housing the inflatable element
20. The layer 30 therefore forms part of said pocket and
may have for example the function of a lining and/or a
comfort function, for example provided with padding
elements 33, as shown in Figure 2.
[0052] It is to beunderstood that the layer 30 is an inner
layer even if it were covered by another garment, for
example temporarily, or an undergarment.
[0053] It is pointed out moreover that the layer 30 may
also not act as covering for any component, for example,
on the sides of the devicewhere the inflatable element 20
is not present. It therefore consists of a layer which has
one side directed inwards, i.e. a user side, and which, in
the zoneswhere the inflatable element 20 is housed, acts
as a covering on the inner side of the inflatable element.
[0054] According to one aspect of the present disclo-
sure, the layer 30 comprises at least a back portion 34,
which preferably covers the entire back of a user, and
which has a right lateral peripheral edge 31, a left lateral
peripheral edge 35, a first free edge 55 on the neck side
and a second free edge 52 on the back bottom side.
[0055] Moreover, the wearable protective device 100
includes an access opening 50 accessing the inflatable
element 20.
[0056] Theaccessopening50extendsat least partially
along the perimeter of said back portion, apart from an
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edge selected from among the right lateral peripheral
edge 31, the left lateral peripheral edge 35, the neck-side
first free edge 55 and the back bottom-side second free
edge 52, so that the back portion may be opened like the
page of a book about the edge which remains connected
and which acts as a hinge edge.
[0057] More preferably, the access opening 50 ex-
tends at least partially along the left lateral peripheral
edge 35, at least partially along the right peripheral edge
31, and along a free edge of the back portion 34, selected
from theneck-sidefirst freeedge55and thebackbottom-
side second free edge 52, so that the edge not selected
from theneck-sidefirst freeedge55and thebackbottom-
side second free edge 52 acts as a hinge edge.
[0058] Preferably, the wearable protective device 100
includes two side portions 36, 38 and the back portion 34
is connected by means of a respective right joining area
40 to a respective right side portion 36 and the back
portion 34 is connected by means of a respective left
joining area 42 to a respective left side portion 38. The
back portion further comprises a rear area of a right
armhole 37 and a rear area of a left armhole 39, wherein
the rear area of the right armhole 37 defineswith the right
joining area 40 the aforementioned right lateral periph-
eral edge 35 of the back portion 34, and wherein the rear
area of the left armhole 39 defines with the left joining
area 42 the left lateral peripheral edge 35 of the back
portion 34.
[0059] Preferably, since it consists of a vest, the rear
area of the right armhole 37 and the rear area of the left
armhole 39 are free edges which define openings for the
arms and the right side portion 36 and the left side portion
38are situatedunderneath the respective opening zones
for the arms.
[0060] Consequently, preferably the access opening
50 extends along the right joining area 40 and the rear
area of the right armhole 37 and preferably along the left
joining area 42 and along the rear area of the left armhole
39.
[0061] It is pointedout that the freeedges form together
with the left lateral peripheral edge 35 and with the right
lateral peripheral edge 31 and preferably with the left
joining area 42, the rear area of the left armhole, the right
joining area 40 and the rear area of the right armhole 37,
the perimeter of the back portion 34, where usually
stitches are provided for connecting together layer por-
tions, or portions of the layer together with an outer layer.
These layer portions are in fact pieces joined together in
the joining areas so as to form the wearable protective
device 100. The free edges are areas which connect the
layer 30 with the opposite layer directed outwards.
[0062] Basically, the access opening 50 is in fact situ-
ated on a part of the perimeter of the back portion 34
which preferably extends from the right joining area 40 to
the left joiningarea42andpasses into the rear areaof the
right armhole 37 and into the rear area of the left armhole
39, and along a free edge between right and left, so that
this access area blends in with a stitching and therefore

overall is visible as little as possible.
[0063] In fact, the peripheral rear is the area which is
usually characterized by the presence of a stitching and
which connects the back portion 34 togetherwith the side
portions 36, 38.
[0064] The access opening 50 is preferably a single
continuous opening along the periphery of the back por-
tion, so that, in the formvisible for example inFigure1, the
back portion 34 can be moved completely away from the
side areas 36, 38 and can therefore be raised with
respect to the side portions 36, 38 and in the rear areas
of the shoulder armhole.
[0065] Preferably, only one free edge of the back por-
tion 34, selected froma neck-side first free edge 55 and a
back bottom-side second free edge 52, has an access
opening and it is the second free edge 52. The neck-side
first free edge 55 remains permanently joined to the
remainder of the wearable protective device 100 and
act as said hinge edge.
[0066] Moreover, preferably, the access opening 50
extends completely on the right and the left as far as
areas situated on the sides of the armpits and covering
theshoulder blades, namely in the rear armhole areas, so
that, when the back portion 34 is raised, it may be raised
almost entirely, apart from the hinge edge, in this case
apart from the neck-side first free edge 55, where it
remains attached to the remaining portion of the wear-
able protective device 100, as can be seen in Figure 1. In
other words, owing to the layout of the parts described
above, the peripheral area of the back portion 34 where
the access opening 50 is situated may extend as far as
the armpit holes and extend up beyond the shoulder
blades.
[0067] The second free edge 52 is in fact a terminal
region of a lumbar area or bottom area 54 of the back
underneath the back portion 34, so that the back portion
of the inner layer 30 may be lifted upwards. The second
free edge 52 is connected, in fact, as mentioned, with an
external covering of the wearable protective device 100.
Preferably, said external covering forms part of the wear-
able protective device 100.
[0068] The access opening 50 is closed at least par-
tially by means of a closure device 56. Preferably, the
closure device 56 is a continuous device which may
extend from the right joining area 40, towards the left
joining area 42, as far as said second free edge 52,
passing through the armhole rear areas. For example,
theclosuredevice56 isazip closure,aspartially shown in
Figure 3, which may blend in easily with a stitching.
[0069] The closure device 56 may be covered with a
tape 58 or a webbing so that it is not readily visible to a
user and may blend in even more closely with a normal
stitching.
[0070] Owing to the peripheral arrangement of the
access opening 50, the back portion 34 of the inner layer
30 may be lifted upwards completely so that the remain-
ing portion of thewearable protective device 100 remains
still, allowing access to the inflatable element 20 or the
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functional components of the wearable protective device
100.
[0071] The wearable protective device 100 may in fact
be an autonomous device, namely configured to allow
said inflatable element to pass from the deflated condi-
tion into the inflated condition without external compo-
nents. The device therefore comprises a functional com-
ponent assembly which includes inflation means and a
control unit for controlling the inflation of the inflatable
element, not visible in the drawings.
[0072] Preferably, the inflation device configured to
inflate said inflatable element from said deflated condi-
tion into said inflated condition, one or more sensors
configured to detect data relating to a condition of the
user, and a control unit configured to process said data
and identify a danger situation or a fall situation based on
said data, are arranged in the back area.
[0073] For this purpose, the wearable protective de-
vice includes, for example, a support base60 for support-
ing the functional components. The functional compo-
nents and the support base 60 may be fixed to further
internal layers. The back portion 34 preferably covers
said functional components comprising the inflation de-
vice, control unit and sensors.
[0074] Preferably, the inflatable element 20 also com-
prises a back portion of the inflatable element 20a which
is designed to cover the back of said user and is freely
housed in thepocket definedbetween the layer 30andan
external covering layer, and, when the back portion 34 of
the inner layer 30 is raised, the back portion of the
inflatable element 20a may also be raised, reducing
the risk of further undesirable movements of the entire
inflatable element 20.
[0075] With regard to inflation and the remaining com-
ponents, it is pointed out that the inflation device, the
electronic unit and the sensors are known to a person
skilled in theart and thereforewill not be further described
in the context of the present disclosure.
[0076] The present disclosure also relates to amethod
for operating a wearable protective device 100 compris-
ing an inflatable element 20, configured to be able to
assume a deflated condition and an inflated condition.
Furthermore, the wearable protective device has a layer
having an inner side facing an inner area, i.e. facing the
user in a condition of use, wherein said layer 30 com-
prises a back portion 34 designed to cover the back 34 of
a user.
[0077] The method comprises:

- creatinganaccessopening50at least partially along
a perimeter of the back portion, apart from an edge
selected from among a right lateral peripheral edge
31 of the back portion (comprising preferably a join-
ing area 40 which joins the back portion 34 of the
layer 30anda right side portion 36, and a rear area of
a right armhole37), a left lateral peripheral edge35of
the back portion 34 (comprising preferably a left
joining area 42 which joins the back portion 34 of

the layer 30 and a left side portion 38 and a rear area
of the left armhole), a neck-side first free edge55and
a back bottom-side second free edge 52, wherein
said selected edge is a hinge edge;

- providing a closure device 56 for closing at least
partially said access opening, and wherein, in order
to access an area hidden under the layer 30, a
closing constraint of said closure device 56 is re-
moved and the back covering portion 34 is raised
around said hinge edge. It is also pointed out that
preferably the remaining edges not selected from
among the right lateral peripheral edge 31, the left
lateral peripheral edge 35, said first free edge 55 of
the back portion 34 and said second free edge 52 of
the back portion 34 (namely the edges which do not
define thehingeedge), since theydefinesaid access
opening 50, may be raised. Consequently, prefer-
ably, the remaining part of the wearable protective
device 100 remains still when the covering portion of
the back 34 is lifted up. Preferably, said hinge edge is
the first free edge, and the access opening therefore
extends along the second free edge on the back
bottom side; therefore, when the closure device 56
is opened, the covering portion 34 of the back 34 is
raised from the bottom area towards the shoulder
area so as to widen even more the access opening
50 from the bottom upwards, away from a user when
a user is situated facing the inner side of the wear-
able protective device 100, as shown in Figure 1.

[0078] The subject-matter of the present disclosure
has been described hitherto with reference to its embodi-
ments. 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. Wearable protective device (100) for at least partial
protection of a user’s torso, said wearable protective
device (100) comprising an inflatable element (20),
configured to be able to assume a deflated condition
and an inflated condition, wherein said wearable
device (100) includes a layer (30) having one side
facing an internal user-side area, and

wherein the layer (30) comprises at least a back
portion (34), intended to cover thebackofauser,
wherein the back portion (34) comprises a right
lateral peripheral edge (31), a left lateral periph-
eral edge (35), a first free edge towards the neck
(55), or neck-side free edge, and a second free
edge (52) towards the bottom of the back, or
back bottom-side free edge, and wherein the
wearable protective device (100) includes an
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access opening (50) for accessing the inflatable
element (20) and/or other component of the
personal protectiondevice,wherein said access
opening (50) extends at least partially along a
perimeter of the back portion, with the exception
of an edge selected from among:

- the right lateral peripheral edge (31),
- the left lateral peripheral edge (35),
- said first free edge (55) of the back portion
(34) and
- said second free edge (52) of the back
portion (34),

and wherein the wearable protective device
(100) includes a closure device (56) for at least
partially closing said access opening (50).

2. Wearable protective device (100) according to claim
1, wherein said selected hinge edge is a single edge
selected fromamong the right lateral peripheral edge
(31), the left lateral peripheral edge (35), said first
free edge (55) of the back portion (34) and said
second free edge (52) of the back portion (34),
wherein said single hinge edge acts a hinge for
openingsaidbackportionandwherein the remaining
edges not selected from among the right lateral
peripheral edge (31), the left lateral peripheral edge
(35), said first free edge (55) of the back portion (34)
and said second free edge (52) of the back portion
(34) define said access opening (50).

3. Wearable protective device (100) according to claim
1 or 2, wherein said hinge edge is selected from the
first free edge (55), or neck-side free edge, and the
second free edge (52), or back bottom-side free
edge, of the back portion (34).

4. Wearable protective device (100) according to any
one of the preceding claims, comprising a right side
portion (36) and a left side portion (38), and wherein
the right lateral peripheral edge (31) includes a rear
area of the right armhole (37) and a right joining area
(40) which joins the back portion (34) with the right
side portion (36) and the left lateral peripheral edge
(35) includesa rearareaof the left armhole (39)anda
left joining area (42) which connects the back portion
(34) and the left side portion (38).

5. Wearable protective device (100) according to any
one of the preceding claims, wherein said selected
edge is said first free edge (55) of the back portion
(34), and the access opening (50) is along said
second free edge (52) of the back portion (34), said
first free edge (55) defining a connection side or
hinge edge with a remaining part of the wearable
protective device (100).

6. Wearable protective device (100) according to the
preceding claim, wherein the access opening (50) is
a single opening.

7. Wearable protective device (100) according to claim
5 or 6, wherein the access opening (50) extends
along a perimeter of the back portion (34) as far as
the sides of the armpits and shoulder blades, leaving
the first free edge (55) as the only hinge and/or
connection area, so as to be able to lift the back
portion (34) almost completely by rotating it with
respect to the hinge and/or connection area.

8. Wearable protective device according to claim 7,
comprising an external covering layer opposite to
said layer (30) and wherein said first free edge is a
terminal area of a bottom region or lumbar area (54)
of the back portion (34) and connects said layer (30)
to the external covering layer.

9. Wearable protective device (100) according to any
one of the preceding claims, wherein the closure
device (56) is a zip closure.

10. Wearable protective device (100) according to the
preceding claim, wherein the closure device (56) is
covered with a tape or webbing (58).

11. Wearableprotectivedevice (100)according tooneof
the preceding claims, comprising functional compo-
nents including a component selected from among
an inflationdevice configured to inflate said inflatable
element (20) from the deflated condition to the in-
flated condition, an electronic control unit, config-
ured to control an activation of said inflation device,
and one or more sensors configured to detect a
danger situation for the user and to send data to said
electronic unit, or an assembly of said components,
wherein said back portion (34) covers said functional
components.

12. Wearableprotectivedevice (100)according tooneof
the preceding claims, wherein said device is struc-
tured like a garment, or wherein said wearable pro-
tective device (100) is shaped like a vest.

13. Method for operating a wearable protective device
(100) comprising an inflatable element (20), config-
ured tobeable toassumeadeflatedconditionandan
inflated condition, wherein the wearable protective
device (100) includes a layer (30) having a side
facing the user in a condition of use, wherein the
layer comprises a back portion of the layer adapted
to cover the back of a user and the method includes
the steps of:

- creating an access opening (50) at least par-
tially along a perimeter of the back portion (34),
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with the exception of a hinge edge selected from
among:

- a left lateral peripheral edge (35) of the
back portion (34),
- a right lateral peripheral edge (31) of the
back portion (34),
- a first free edge towards the neck (55), or
neck-side free edge,
- and a second free edge towards the bot-
tom of the back (52), or back bottom-side
free edge;

- providing a closure device (56) for at least
partially closing said access opening, wherein,
in order toaccessanareahiddenunder the layer
(30), a closing constraint of said closure device
(56) is removed and the back covering portion
(34) is raised by rotating it around said hinge
edge.

14. Method for operating a wearable protective device
(100) according to claim 13, wherein said selected
hinge edge is the only selected edgeand the remain-
ing edges not selected from among the right lateral
peripheral edge (31), the left lateral peripheral edge
(35), said first free edge (55) of the back portion (34)
and said second free edge (52) of the back portion
(34) may be raised, such that, when the back portion
(34) is raised, only thebackportion (34) is raised,and
the remaining part of the wearable protective device
remains still.

15. Method for operating a wearable protective device
(100) according to claim 13 or 14, wherein the hinge
edge is the neck-side first free edge (55), and when
the closure device (56) is operated, the back portion
(34) can be raised from the bottom area towards the
shoulder area, so as to enlarge the access opening
(50) from the bottom upwards.

16. Method for operating a wearable protective device
(100) according to any one of the preceding claims
13 to 15, wherein the wearable protective device
(100) is a device according to any one of claims 1
to 12.
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