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Description

[0001] This invention relates to an inflatable garment
to act as a rescue device for people who fall into water
or in other hazardous situations and to a garment com-
prising body armour. Such a garment might be worn by
a member of the armed forces, police and the like.
[0002] Itis known to provide a life jacket, vest or similar
garment with an inflatable bladder or balloon to provide
the wearer with buoyancy when he falls into water. In
most garments there are opposed flaps or similar which
are held closed when the bladder is deflated but which
separate on inflation of the bladder to provide anincrease
in volume of the garment to house the inflated bladder.
The flap portions are held together by a zip system such
as a burstable zip system. Zips cannot cope with flap
portions that are not straight and burst zips cannot easily
be reused. VELCRO can be used alone or with a zip, but
only for a short length. It is one object of this invention to
provide a garment having such an expandable portion
and which will cope with irregularities in the wall of the
garment and have other advantages.

[0003] Inthose garments comprising body armour, the
armour might comprise flexible penetration resistant ma-
terial and/or, for extra protection, a rigid ceramic plate.
The provision of buoyancy is useful in some situations
and the prior art includes several proposals for garments
comprising buoyant material such as foam sheets as well
as armour. However, buoyant foam provides only light
protection and may not support the weight of high level
protective armour.

[0004] US patent specification 5584737 proposes a
garment comprising pockets for receiving antiballistic in-
serts and buoyancy elements including an inflatable
chamber. Another example of protective garmentis illus-
trated in WO 00/51454, in which there is shown body
armour and a gas inflatable bag with inflation means for
inflating the bag to provide buoyancy to the wearer of the
garment when immersed in water.

[0005] One problem associated with the prior artis that
the shock waves from the impact of a bullet into the body
armour can result in degradation of the buoyancy aid.
[0006] The presentinvention and its preferred embod-
iments seek to overcome, or at least mitigate the prob-
lems of the prior art.

[0007] One aspect of the invention provides a protec-
tive body garment comprising an outer layer of penetra-
tion resistant armour, a gas inflatable bladder and infla-
tion means for inflating the bladder to provide buoyancy
to the wearer of the garment when immersed in water,
and an inner support means to support the inner surface
of the bladder. The inflatable bladder is placed between
the inner support means and the outer layer of armour.
Optionally, the inner support means is an inner support
layer comprising a layer of plastics material or a layer of
body armour.

[0008] In one class of embodiments, the inner support
layer is provided by a plurality of sections held within one
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or more pockets of the garment to be placed between
the bladder and a user’s body thereby to encourage the
shock wave from a bullet to be transmitted directly from
the outer layer to the inner layer to be dissipated by
spreading the pressure over the inner support layer.
[0009] According to an optional feature of this aspect
of the invention, the inner support means is in contact
with an inner surface of the bladder. Optionally, the inner
support means overlies the bladder so that the peripheral
portion of the inner support means is in contact with the
outer layer.

[0010] The body armour may comprise a plurality of
components which are either flexible or flexibly connect-
ed together, whereby the armour expands on inflation of
the gas bladder. Optionally, the garment comprises por-
tions interconnected by expansion joints which, when the
bladder inflates, permit the portions to move to provide
room for the bladder to expand. Preferably, the expan-
sion joints comprise folded strips of material connected
between the portions. In some embodiments, the expan-
sion strips on the material may enclose the whole or at
least part of the inflation bladder. Alternatively, the strips
may operate merely to retain the inflation unit between
the inner support layer and outer layer of armour, thereby
allowing the bladder to be displayed.

[0011] In some embodiments, there further comprises
protrusions of the inner and outer walls of the vest prox-
imate the expansion joints. The protrusions are held to-
gether by releasable interengaging means which are
separated to increase the size of the garment to accom-
modate the volume of the bladder when inflated.

[0012] The garment may further comprise valve
means connected to the bladder for limiting pressure in
the bladder when it is inflated.

[0013] In some embodiments, the body armour may
include a metal mesh. The garment may also include
padding to reduce trauma.

[0014] The garment may comprise an inner vest con-
nectable to an outer jacket. In such use, the vest and the
jacket each comprise a gas inflatable bag and each bag
has pressure limiting valve means connected thereto.
[0015] Preferably, the interengaging means compris-
es at lease one row of spaced apart male and female
connectors along the wall portions.

[0016] According to another another aspect of the in-
vention, there comprises aninflatable garmentin the gen-
eral form of a vest, the garment containing an inflatable
device, the garment having wall portions which when the
device is deflated are held together by releasable inter-
engaging means and when the device is inflated are sep-
arated to increase the size of the garment to accommo-
date the volume of the inflated device. Optionally, the
interengaging means may comprise at least one row of
spaced apart male and female connectors along the wall
portions. Preferably, the interengaging means are rows
of spaced apart facing press studs protruding from the
wall portions.

[0017] Insomeembodiments, the inflation device com-
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prises a gas cylinder arranged to inflate a bag automat-
ically and a valve through which the gas can escape from
the bladder and which can be used to add more gas to
the bladder.

[0018] According to an optional feature of this aspect
of the invention, the valve is connected to a blow tube
accessible by the mouth of the wearer. The garment may
include a collar portion which is set low so that head
movement of a wearer of the jacket also wearing a helmet
will not foul the helmet.

[0019] The garment may include a body locating de-
vices which are released upon full inflation of the bladder.
[0020] Exemplary embodiments of the invention will
now be described, by way of example only, with reference
to the accompanying drawing in which:

FIGURE 1 is a front elevation of a protective sleeve-
less jacket or "vest";

FIGURE 2 is a section on the line X - X in Figure 1;
FIGURE 3 corresponds to FIGURE 2 but showing a
bladder used in the vest in its inflated state;
FIGURE 4 illustrates the shape of inner support
means and bladder according to one embodiment
of the invention;

FIGURE 5 is a front elevation of a vest according to
a second embodiment before inflation;

FIGURE 6 is a side elevation through Y-Y of the vest
of Figure 5 after inflation;

FIGURE 7 is a sectional view of a releasable seam
portion of the vest shown in Figure 5 before inflation
of the housed bladder; and

FIGURE 8 is a sectional view of the seam portion
shown in Figure 7 after inflation.

[0021] In the embodiment illustrated in Figure 1 to 3,
there comprises a sleeveless jacket or vest 100 having
abody 102 witharmholes 103. The vestis openable down
the front by way of a Velcro or zip fastener (not shown)
concealed behind an overlapping lapel 104 on one side
of the vest. At the sides of the vest, below the arm-holes
103 there could be provided adjustment means (not
shown) for example openable seams joined by Velcro
fasteners.

[0022] Of course, in other embodiments, the vest or
jacket may possess sleeves and other changes to the
style without departing from the scope of invention.
[0023] The vest comprises one or more layers of pad-
ding and protective armour. In this embodiment, there is
a first layer of material 105a for example Nylon or p.v.c.
which encloses flexible body armour. Preferably, the out-
er layer 138 of body armour comprises padding 106,
made up of a plurality of layers of Kevlar, a layer of rel-
atively flexible plastics material 107, and a layer of steel
mesh 108. The layer of plastics material 107 which could
be backed with semi-rigid plastics foam (not shown) acts
as a so-called trauma pack, i.e. which spreads the pres-
sure due to weapon contacts and helps reduce bruising.
The mesh 108 helps to resist knife attacks.
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[0024] As well as the flexible body armour, the vest
may also comprise one or more respective rigid bullet-
proof plates or shells 109 that can be removably fitted in
pockets formed in the front and back of the vest. These
plates could by made from a ceramic based material or
steel for example. Further padding or rigid armour mem-
bers 117 (shown in dashed lines) can be fitted over the
shoulders of a wearer of the vest 100, appropriate fas-
teners (e.g. VELCRO strips) being provided on the shoul-
ders of the vest.

[0025] The particular make up of the body armour can
be chosen as desired. For example, the steel mesh 107
may not be appropriate sometimes or the armour could
comprise plastics foam material (not shown). The rigid
plates 109 may not be necessary or the pockets for them
can be fitted so that the wearer can use the plates if he
wants to, or if not, he can just leave the relevant pocket
empty.

[0026] Inanotherclass of embodiments, itis envisaged
that the outer layer 138 of body armour comprises hard
body armour only, for example ceramic plate, boron car-
bide or silicone carbide, so that the shock waves do not
pass through the outer layer, thereby reducing the risk
of damage. Alternatively, sufficient pure soft armour can
be used with the same desired effect.

[0027] The vestfurther comprises an inflation unit, pro-
vided in the embodiment illustrated in Figures 2, 3 and 4
by an inflatable flotation bladder 110 placed within the
vest, and shaped so that it extends from one or both sides
of the front of the vest over the shoulder portions and
across the top of the wearer’s back. Of course, in other
embodiments, the inflation unit may comprise more than
one bladder that can be inflated by independent inflatable
means, or a single bladder with a multiplicity of intercon-
nected chambers, shaped to better conform to the shape
of the user. When required, the bladder can be inflated
by an immersion-responsive automatic inflation device
111 (Figure 1), incorporating a compressed-gas bottle
112 and a manual override facility, such as a pull cord
150. Such a device 111 is well known and automatically
inflates the bladder 110 when the device 111 isimmersed
but not if only splashed by spray or a wave. If required,
the cord pull 150 can be operated to cause the device
111 to inflate the bladder 110 even if it is not immersed.
The device 111 may be of the kind known and commer-
cially available for use in inflatable life jackets.

[0028] The bladder may also be inflated or topped-up
when necessary by a mouth tube 113 with a non-return
valve (not shown). Both the device 111 and tube 113 are
mounted on the front of the vest so as to be easily avail-
able for operation by the wearer but, if preferred, could
be concealed, say in or behind suitable pockets or flaps
(not shown) provided in the vest.

[0029] The bladder 110 is located between the body
armour 106 and the internal surface 105b of the vest, i.e.
between the armour and the body of the wearer, so as
to reduce the chance of weapon damage to the bladder.
To provide room for the bladder to inflate and expand
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inwardly folded strips of material 114 are provided around
the armholes 103 and, as appropriate around other parts,
connecting the front and rear portions of the vest, to form
expansion joints 115 as shown best in Figures 2 and 3.
Whenthe bladder 110inflates, the strips 114 are unfolded
and pushed outwardly by the bladder. These joints ena-
ble the armour 106 to move away from the wearer’s body
and permit the bladder 110 to expand outwards and side-
ways as shown. Further expansion joints like the joints
115 may be provided elsewhere, for example, at the back
of the vest below the neck line 101.

[0030] In other embodiments, the folded strips are re-
placed with one or more straps (not shown) connecting
the front and rear parts of the inner and outer layer 1053,
105b, to provide for expansion of the bladder 110, but
preventing the bladder from becoming detached from the
vest. One benefit of this approach is that the straps allow
the bladder to be visible. It is preferred that the bladder
is brightly coloured, for example yellow, red or orange
and the strap arrangement will enhance visibility of the
bladder once immersed in water.

[0031] The bladderis designed, specifically by extend-
ing round the back of the jacket and down at each side
of the jacket front, to tend to self-right an unconscious
person wearing the vest.

[0032] In some embodiments, the inner and outer lay-
ers 105a, 105b are connected together when the bladder
is in its flat condition. Thus, connection is provided by
releasable interengaging means which are separated to
increase the size of the garment thereby toaccommodate
the volume of the bladder when inflated. The second em-
bodiment shown in Figures 5 to 8 illustrates one example
of the interengaging means.

[0033] As illustrated in Figures 2 and 3, there further
comprises inner support means, which in this embodi-
ment is provided by a layer of material 130, placed inter-
mediate the bladder 110 and the body of the wearer. The
inner support layer 130 is provided to support the inner-
most wall of the bladder and to reduce the likelihood of
rupture. Preferably, the material is a layer of plastics ma-
terial and more preferably, it is a layer of body armour,
for example Kevlar. Alternatively, it is envisaged that the
inner support layer could be made up of another material,
for example stiffened foam, a metal or other material that
is sufficiently hard to support the bladder and prevent the
inner layer of the bladder from being damaged by the
shock waves.

[0034] The inner support layer 130 is shaped to follow
the shape of the bladder 110. In Figure 4, there is show
a simplified drawing of the inner support layer 130, which
is provided by a plurality of sections 132, 134, 136. The
sections 132, 134, 136 are placed in contact with the
inner surface of the bladder 110. Preferable, the sections
132, 134, 136 are placed within pockets of the vest to
retain the sections in the correct positions.

[0035] Inuse, the bladder 110 is sandwiched between
the inner support layer 130 and outer layer of body ar-
mour 138. In the event that a bullet is fired into the body
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armour, the shock waves from the impact of the bullet
will be transmitted from the outer layer 138, through the
bladder 110 to be absorbed by the inner support layer
130. Inthe preferred embodiment, the inner support layer
130 is shaped to be larger than the area of the bladder
110, so that the peripheral portions of the support layer
are in direct contact with the outer layer of body armour
138. Beneficially this encourages the shock wave to be
transmitted directly from the outer layer to the inner layer
so as to be dissipated by spreading the pressure over
the inner support layer, thereby helping to reduce bruis-
ing.

[0036] In one class of embodiments, the inflation de-
vice 111 comprises a sensitive servo-valve that regulates
the pressure in the respective bladder. The inflation de-
vice and corresponding valve can operate together while
betterregulating the overall buoyancy effect and avoiding
over-pressure.

[0037] The inner bladder is protected from bullet frag-
mentation, stab attack or the like by the body armour.
[0038] Upon the inflation units being activated they will
expand with the body armour being moved away from
the user to allow expansion of surrounding body armour.
In the event of a wearer using an item or being subject
to other confined conditions, the armour will not inflate
to an extent as to crush the occupant.

[0039] Whether or not both inflation bladders are pro-
vided, the inflation device being operable as a pressure
regulating servo-valve is useful because it prevents over
inflation in say the case of the vest 100 and prevents
harm to the wearer of the vest. In other words, regulation
of bladder pressure by the servo-valve forms an addi-
tional or alternative means, over and above the expan-
sion joints 115, for preventing or ameliorating harm to
the wearer.

[0040] It is envisaged the vest can be used in a wide
variety of applications, for example as a protection gar-
ment for flight crews, police and military personnel.
[0041] In some embodiments, a collar is provided, in
which case, the Kevlar padding 106 (and plastics material
if desired) of the flexible body armour extends up into the
collar whilst the steel mesh 108 stops just below the col-
lar. There could be a separate padding member or rigid
bullet-proof member (not shown) that can be removably
fitted in the collar.

[0042] A second embodimentofthe vestVisillustrated
in Figures 5 to 8 which comprises a body 200 having
armholes 202. The vest is openable down the front by
way of a Velcro or zip fastener (not shown) concealed
behind an overlapping lapel 204 on one side of the vest.
At the sides of the vest, below the arm-holes 206 there
are seams 208, as will be explained below. The front of
the vest has pockets to contain various items, in the usual
way, such as a radio location device for a rescue team
to find a pilot in the sea.

[0043] The vest comprises layers of waterproof mate-
rial such as Nylon or p.v.c. or the like, defining a cavity
or hollow interior. Incorporated into the vest, there is an
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inflatable flotation bladder 210 which extends up from
the front of the vest at one side then over the shoulder
at this side and across to the other side of the vest at the
top of the wearer’s back, then back over the other shoul-
der and down at the other side of the front of the vest.
The bladder is designed, specifically by extending round
the back of the jacket just below the collar 212 and down
at each side of the jacket front, to tend to self-right an
unconscious person wearing the vest.

[0044] When required, the bladder can be inflated by
an immersion-responsive automatic inflation device 214,
incorporating a compressed-gas bottle 216 and a manual
override facility, such as a pull cord 218. The device 214
automatically inflates the bladder 210 when the device
214 is immersed but not if only splashed by spray or a
wave. If required, the cord pull can be operated to cause
the device 214 to inflate the bladder 210 even if it is not
immersed.

[0045] The device 214 may be of the kind known and
commercially available for use in inflatable life jackets.
The bladder may also be inflated or topped-up when nec-
essary by a mouth tube 220 with a non-return valve (not
shown). Both the device 214 and tube 220 are mounted
on the front of the vest so as to be easily available for
operation by the wearer but, if preferred, could be con-
cealed, say in or behind suitable pockets or flaps (not
shown) provided in the vest.

[0046] To provide room for the bladder to inflate and
expand inwardly folded seams or strips of material 208
are provided around the armholes 202 to form expansion
joints (described aboveinthe firstembodiment) as shown
bestin Figures 6, 7 and 8. When the bladder 210 inflates,
the strips 208 are unfolded and pushed outwardly by the
bladder. These seams permit the bladder 210 to expand
outwards and sideways as shown. Further expansion
seams like the seams 208 may be provided elsewhere,
for example, at the back of the vest just below the collar
212. The seam comprises two wall portions 234a, 234b
connected to the main outer wall of the vest V.

[0047] The margins of the wall portions are provided
with releasable interengaging means, preferably in the
form of press studs 230, and 232, arranged in one or
more rows 236. The stud 230 is a male connector and
the stud 232 is a female connector. The facing pairs of
connectors are arranged for simple press stud engage-
ment which is done in manufacture of the vest.

[0048] In other embodiments, the interengaging
means is provided by a hook and loop securing strip, for
example Velco™ or a stitching arrangement. The stitch-
ing connects wall portions 234a, 234b and is adapted to
break when the bladder is inflated, in like manner to that
described below.

[0049] The interengagement of the press studs holds
the facing wall portions close together even if the walls
are not truly aligned and parallel. When the bladder 210
is inflated, typically by a sudden expansion, the connec-
tion between the facing pairs of studs 230 and 232 is
broken and the seam 208 opens out to provide sufficient
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extra volume for the vest to reach the fully inflated con-
dition without breaking the front zip, which would tend to
move the vest away from the body of the wearer. Because
the individual press stud connections are broken this is
better than a zip where only relies on an axial movement
along the length thereof.

[0050] In some embodiments, for example, as shown
in Figure 6 the collar 212 of the vest 200 shown is cut
low, leaving the height of the neck of the wearer exposed.
This is preferred as it provides a space for the helmet H
of say a helicopter pilot which would otherwise be ob-
structed as the pilot moves his head sideways.

[0051] The embodiment of the vest is shown in bare
detail. The vest may contain extra layers such as body
armour to provide resistance to bullets and stabs or to
reduce trauma, for example as shown in Figure 1.
[0052] In addition to giving buoyancy the sudden infla-
tion of the bladder may be used to expel, in whole or in
part, items in the pockets of the vest such as a light bea-
con, whistle or the aforementioned location device.
[0053] It will be recognized that directional references
such asinner, outer, upperorlower do not limit the feature
to such orientation, but merely serve to distinguish one
feature from another.

Claims

1. Aprotective body garment (100) comprising an outer
layer of penetration resistant armour (138), a gas
inflatable bladder (110) and inflation means for in-
flating the bladder to provide buoyancy to the wearer
of the garment when immersed in water,character-
ised in that there further comprises an inner support
means (130) to support the inner surface of the blad-
der and in that the inflatable bladder (110) is placed
between the inner support means and the outer layer
of armour (138).

2. A protective body garment as claimed in claim 1
wherein inner support means (130) is an inner sup-
port layer comprising a layer of plastics material or
a layer of body armour.

3. A protective body garment as claimed in claim
2,wherein the inner support layer (130) is provided
by a plurality of sections held within one or more
pockets of the garment to be placed between the
bladder and a user’s body thereby to encourage the
shock wave from a bullet to be transmitted directly
from the outer layer (138) to the inner layer (130) to
be dissipated by spreading the pressure over the
inner support layer.

4. A protective body garment as claimed in any of
claims 1 to 3 wherein the inner support means (130)
is in contact with an inner surface of the bladder
(110).
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A protective body garment as claimed in any preced-
ing claim, wherein the inner support means (130)
overlies the bladder (110) so that the peripheral por-
tion of the inner support means is in contact with the
outer layer (138).

A protective body garment as claimed in any preced-
ing claim, wherein the body armour comprises a plu-
rality of components (132, 134, and 136) which are
either flexible or flexibly connected together, where-
by the armour expands on inflation of the gas bladder
(110).

A protective body garment as claimed in any preced-
ing claim, wherein the garment comprises portions
interconnected by expansion joints (115) which,
when the bladder (110) inflates, permit said portions
to move to provide room for the bladder to expand.

A protective body garment as claimed in claim 7,
wherein the expansion joints (115) comprise folded
strips of material connected between said portions.

A protective body garment as claimed in any of
claims 6 to 8, further comprising protrusions from the
inner and outer walls of the vest proximate the ex-
pansion joints, wherein the protrusions are held to-
gether by releasable interengaging means (230,
232) which are separated to increase the size of the
garment to accommodate the volume of the bladder
when inflated.

A protective body garment as claimed in any preced-
ing claim, comprising valve means connected to said
bladder for limiting pressure in the bladder when it
is inflated.

A protective body garment as claimed in any preced-
ing claim, wherein the body armour includes a metal
mesh.

A protective body garment as claimed in any preced-
ing claim, including padding to reduce trauma.

A protective body garment as claimed in any preced-
ing Claim, including automatic immersion sensitive
inflation means (111) for said bladder.

A protective body garment as claimed in any preced-
ing claim comprising an inner vest connectable to an
outer jacket.

A protective body garment as claimed in claim 14,
wherein the vest and the jacket each comprise a gas
inflatable bag and each bag has pressure limiting
valve means connected thereto.

An inflatable garment as claimed in claim 9, wherein
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17.

18.

19.

20.

21.
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the interengaging means (230) comprising at least
one row of spaced apart male and female connectors
(230, 232) along the wall portions.

A garment according to Claim 16, wherein the inter-
engaging means are rows of spaced apart facing
press studs protruding from the wall portions.

A garment according to any preceding claim, where-
in the inflation means comprises a gas cylinder (112)
arranged to inflate a bag automatically and a valve
through which the gas can escape from the bladder
and which can be used to add more gas to the blad-
der.

A garment according to Claim 18, wherein the valve
is connected to a blow tube (113) accessible by the
mouth of the wearer.

A garment according to any preceding claim, includ-
ing a collar portion which is low set so that head
movement of a wearer of the jacket also wearing a
helmet will not foul the helmet.

A garment according to any preceding claim, includ-
ing body locating devices which are released upon
full inflation of the bladder.

Patentanspriiche

1.

Schiitzendes Korperkleidungsstiick (100), umfas-
send eine aulere Schicht aus penetrationsfester
Panzerung (138), eine mit Gas aufblasbare Blase
(110) und Aufblasmittel zum Aufblasen der Blase
um, wenn in Wasser eingetaucht, fir einen Trager
des Kleidungsstiicks Auftrieb bereitzustellen, da-
durch gekennzeichnet, dass es weiter ein inneres
Tragmittel (130) umfasst, um die Innenseite der Bla-
se zu tragen und dass die aufblasbare Blase (110)
zwischen dem inneren Tragmittel und der duf3eren
Panzerschicht (138) platziert ist.

Schitzendes Korperkleidungsstlick nach Anspruch
1, wobei es sich bei dem inneren Tragmittel (130)
um eine innere Tragschicht handelt, die eine Schicht
aus Kunststoffmaterial oder eine Schicht aus Kor-
perpanzerung umfasst.

Schitzendes Kdrperkleidungsstlick nach Anspruch
2, wobei die innere Tragschicht (130) durch eine
Vielzahl von Abschnitten bereitgestellt wird, die in
einer oder mehreren Taschen des Kleidungsstiicks
gehalten werden, um zwischen der Blase und dem
Korper eines Benutzers platziert zu werden, um da-
durch zu unterstiitzen, dass die StoRwelle von einer
Kugel, die von der duReren Schicht (138) direkt an
die innere Schicht (130) Ubertragen werden soll, ab-
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geleitet wird, indem der Druck tber die innere Trag-
schicht verteilt wird.

Schiitzendes Korperkleidungsstiick nach einem der
Anspriche 1 bis 3, wobei das innere Tragmittel (130)
mit einer Innenseite der Blase (110) in Kontakt ist.

Schitzendes Korperkleidungsstiick nach einem der
vorangehenden Anspriiche, wobei das innere Trag-
mittel (130) die Blase (110) tberlagert, so dass der
Umfangsabschnitt des inneren Tragmittels mit der
auleren Schicht (138) in Kontakt ist.

Schiitzendes Korperkleidungsstiick nach einem der
vorangehenden Anspriiche, wobei die Kérperpan-
zerung eine Vielzahl von Komponenten (132, 134
und 136) umfasst, die entweder elastisch oder ela-
stisch miteinander verbunden sind, wodurch sich die
Panzerung beim Aufblasen der Gasblase (110) aus-
dehnt.

Schiitzendes Korperkleidungsstiick nach einem der
vorangehenden Anspriiche, wobei das Kleidungs-
stiick Abschnitte umfasst, die durch Expansions-
Verbindungsglieder (115) miteinander verbunden
sind, die, wenn die Blase (110) aufgeblasen wird,
zulassen, dass die genannten Abschnitte sich be-
wegen kénnen, um Platz fir das Ausdehnen der Bla-
se vorzusehen.

Schiitzendes Koérperkleidungsstiick nach Anspruch
7, wobei die Expansions-Verbindungsglieder (115)
gefaltete Streifen von Material umfassen, die zwi-
schen den genannten Abschnitten angeschlossen
sind.

Schiitzendes Korperkleidungsstiick nach einem der
Anspriiche 6 bis 8, weiter umfassend Vorspriinge
von den inneren und auferen Wanden der Weste
proximal zu den Expansions-Verbindungsgliedem,
wobei die Vorspriinge von Iésbaren ineinander ein-
greifenden Mitteln (230, 232) zusammengehalten
werden, die getrennt werden, um die Grofie des Klei-
dungsstlicks zu vergréRern, um das Volumen der
Blase aufzunehmen, wenn sie aufgeblasen ist.

Schiitzendes Korperkleidungsstiick nach einem der
vorangehenden Anspriiche, umfassend mit der ge-
nannten Blase verbundene Ventilmittel zum Begren-
zen des Drucks in der Blase, wenn sie aufgeblasen
ist.

Schiitzendes Korperkleidungsstiick nach einem der
vorangehenden Anspriiche, wobei die Kérperpan-
zerung ein Metallgitter umfasst.

Schiitzendes Korperkleidungsstiick nach einem der
vorangehenden Anspriiche, umfassend Polsterung
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12
zum Verringern von Trauma.

Schiitzendes Korperkleidungsstlick nach einem der
vorangehenden Anspriiche, umfassend automati-
sche auf Eintauchen empfindliche Aufblasmittel
(111) fur die genannte Blase.

Schiitzendes Korperkleidungsstlick nach einem der
vorangehenden Anspriiche, umfassend eine innere
Weste, die mit einer dulReren Jacke verbindbar ist.

Schitzendes Korperkleidungsstlick nach Anspruch
14, wobei die Weste und die Jacke jeweils einen mit
Gas aufblasbaren Beutel umfassen und jeder Beutel
ein daran angeschlossenes Druckbegrenzungsven-
til aufweist.

Aufblasbares Kleidungsstlick nach Anspruch 9, wo-
bei die Ineinander-Eingreifmittel (230) mindestens
eine Reihe beabstandeter mannlicher und weibli-
cher Verbinder (230, 232) entlang den Wandab-
schnitten umfassen.

Kleidungsstlck nach Anspruch 16, wobei es sich bei
den Ineinander-Eingreifmitteln um Reihen beab-
standeter, einander gegenlberliegender Druck-
knopfe handelt, die von den Wandabschnitten vor-
stehen.

Kleidungsstuick nach einem der vorangehenden Ab-
schnitte, wobei das Aufblasmittel einen Gaszylinder
(112) umfasst, der dazu angeordnet ist, einen Beutel
automatisch aufzublasen und ein Ventil umfasst,
durch das das Gas aus der Blase entweichen kann
und das verwendet werden kann, um mehr Gas zur
Blase hinzuzufligen.

Kleidungsstlick nach Anspruch 18, wobei das Ventil
mit einer Blasrohre (113) verbunden ist, die vom
Mund des Tragers zuganglich ist.

Kleidungsstuick nach einem der vorangehenden An-
spriiche, umfassend einen Kragenabschnitt, der
niedrig angesetzt ist, so dass Kopfbewegungen ei-
nes Tragers der Jacke, der auRerdem einen Helm
tragt, den Helm nicht stéren.

Kleidungsstuick nach einem der vorangehenden An-
spriiche, umfassend Korperortungsvorrichtungen,
die freigesetzt werden, wenn die Blase ganz aufge-
blasen ist.

Revendications

1.

Vétement corporel de protection (100) comprenant
une couche extérieure pare-balles résistant a la pé-
nétration (138), une vessie gonflable au gaz (110)
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et un moyen de gonflage pour gonfler la vessie afin
de fournir une flottabilité au porteur du vétement lors-
qu’il estimmergé dans I'eau, caractérisé en ce qu’il
comprend également un moyen de support intérieur
(130) pour supporter la surface intérieure de la ves-
sie et en ce que la vessie gonflable (110) est placée
entre le moyen de support intérieur et la couche ex-
térieure pare-balles (138).

Vétement corporel de protection selon la revendica-
tion 1, dans lequel le moyen de support intérieur
(130) est une couche de support intérieure consis-
tant en une couche en matiére plastique ou en une
couche pare-balles.

Vétement corporel de protection selon la revendica-
tion 2, dans lequel la couche de support intérieure
(130) est constituée d’une pluralité de sections main-
tenues a l'intérieur d’une ou de plusieurs poches du
vétement a placer entre la vessie et le corps d’'un
utilisateur afin d’encourager ainsil’onde de choc pro-
venant d’une balle a étre transmise directement de
la couche extérieure (138) a la couche intérieure
(130) pour étre dissipée en répartissant la pression
sur la couche de support intérieure.

Vétement corporel de protection selon 'une quel-
conque des revendications 1 a 3, dans lequel le
moyen de support intérieur (130) est en contact avec
une surface intérieure de la vessie (110).

Vétement corporel de protection selon 'une quel-
conque des revendications précédentes, dans le-
quel le moyen de support intérieur (130) est placé
au-dessus de la vessie (110) de facon a ce que la
partie périphérique du moyen de support intérieur
soit en contact avec la couche extérieure (138).

Vétement corporel de protection selon 'une quel-
conque des revendications précédentes, dans le-
quel la couche pare-balles comprend une pluralité
d’éléments (132, 134 et 136) qui sont soit flexibles,
soit reliés ensemble de maniere flexible, ce qui fait
que la couche pare-balles se déploie lors du gonfle-
ment de la vessie a gaz (110).

Vétement corporel de protection selon I'une quel-
conque des revendications précédentes, dans le-
quel le vétement comprend des parties interconnec-
tées par des joints d’expansion (115), qui, lorsque
lavessie (110) se gonfle, permettent auxdites parties
de bouger pour fournir de la place pour permettre a
la vessie de se déployer.

Vétement corporel de protection selon la revendica-
tion 7, dans lequel les joints d’expansion (115) con-
sistent en des bandes pliées de tissu rattachées en-
tres lesdites parties.
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9.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Vétement corporel de protection selon I'une quel-
conque des revendications 6 a 8, comprenant en
outre des saillies depuis les parois intérieures et ex-
térieures du gilet a proximité étroite des joints d’ex-
pansion, dans lequel les saillies sont maintenues en-
semble par des moyens d’engagement réciproque
dégageables (230, 232) qui sont séparés pour aug-
menter la taille du vétement afin de I'adapter au vo-
lume de la vessie lorsqu’elle est gonflée.

Vétement corporel de protection selon I'une quel-
conque des revendications précédentes, compre-
nant un moyen valve raccordé a ladite vessie pour
limiter la pression dans la vessie lorsqu’elle est gon-
flée.

Vétement corporel de protection selon I'une quel-
conque des revendications précédentes, dans le-
quel la couche pare-balles comprend une maille mé-
tallique.

Vétement corporel de protection selon I'une quel-
conque des revendications précédentes, compre-
nant un rembourrage pour réduire le trauma.

Vétement corporel de protection selon 'une quel-
conque des revendications précédentes, compre-
nant un moyen de gonflage automatique sensible a
l'immersion (111) pour ladite vessie.

Vétement corporel de protection selon 'une quel-
conque des revendications précédentes, compre-
nant un gilet intérieur pouvant étre rattaché a une
veste extérieure.

Vétement corporel de protection selon la revendica-
tion 14, dans lequel le gilet et la veste comprennent
chacun un sac gonflable au gaz et chaque sac a un
moyen valve limiteur de pression raccordé a lui.

Vétement gonflable selon la revendication 9, dans
lequel les moyens d’engagement réciproque (230)
comprennent au moins une rangée de connecteurs
males et femelles (230, 232) écartés I'un de 'autre
le long des parties parois.

Vétement selon la revendication 16, dans lequel les
moyens d’engagement réciproque sont des rangées
de pressions écartées l'une de l'autre et se faisant
face, faisant saillie des parties parois.

Vétement selon l'une quelconque des revendica-
tions précédentes, dans lequel le moyen de gonflage
consiste en un cylindre a gaz (112) agenceé de fagon
a gonfler un sac automatiquement et une valve a
travers laquelle le gaz peut s’échapper de la vessie
et qui peut étre utilisée pour ajouter plus de gaz dans
la vessie.
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Vétement selon la revendication 18, dans lequel la
valve est raccordée a un tube de gonflage (113) ac-
cessible a la bouche du porteur.

Vétement selon I'une quelconque des revendica-
tions précédentes, comprenant une partie col qui est
placée bas de fagon a ce que le mouvement de la
téte d’'un porteur de la veste qui porte aussi un cas-
que n’affecte pas le casque.

Vétement selon I'une quelconque des revendica-
tions précédentes, comprenant des dispositifs de
positionnement de corps qui sont déclenchés lors
du gonflement complet de la vessie.
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