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This invention relates to an inflatable garnent to act
w@sg00a/0s@sxue device for people who fall into ReEX/EB2@B/005584
in other hazardous situations and to a garnent
conprising body arnmour. Such a garnment m ght be worn
by a nmenber of the arned forces, police and the |ike.
It is known to provide a life jacket, vest or simlar
garment with an inflatable bladder or balloon to
provi de the wearer w pROTEAEGARMENTE falls into
water. I n nost garnents there are opposed flaps or
simlar which are held cl osed when the bl adder is
defl ated but which separate on inflation of the
Thiy ﬁd&ﬁbntrgla@s%ﬂ'a‘?ﬂ%ﬁ&abl@ﬁaﬁﬁéﬁ thBcVad HMBs Qe Jé’vﬁ:e for people who fall

garnment to house the iInflated bladder. The f

thQ\FattércHisfn 8iHer hﬁiéﬂd&ﬁgﬁﬁa%nsbé’ndato%' Farféht @tSFhﬁrﬁWg BSdy?armour. Such

burstable zip system Zips cannot cope W t
a gpé?ﬁwbhﬂﬂ@hf bedvoRf i Q%n%? af ﬁ@%rrﬁé@fo?égssbol?depa%d tﬁé‘ﬂ&b‘?
easi |y be reused CRO can be used alone or with a
zip, but only f or a short length. It is one object of
this invention to provide a garnment having such an

It RXRRNGRR BroviRers 'Ilfénha%ﬂ& ‘O'Qétc& Wilikr gé’rpr%n‘f"'v&ll*ﬁ an inflatable bladder or

irregularities int of the garnent and have

bafbdielo pRUMENHhE SR rer! \Khtl'LBQ&%ng)‘?KAm%H]Efﬁe%H tbSWAgr. PRfYhost garments

arnour, the arnour conpri se 'e penetration

thér@sdrétoﬁﬁéséfﬁaﬁa%rs' cﬂ’l snﬁ@j@ﬁlch bR heytdick feer\)?ﬁ&FfHe%add%r is deflated but

r|g| ceramc p a e. he provision o uoyancy IS

W dibrdtd of Bt BME'b@Jb%e@fb%rB\me B ifed¥ali ipv8 VBElHédtﬁSthe garment to

several proposals for garnents conpri sing

ho[]?é &fd lﬂhatéél“btéd@ér ﬁénf@g‘jzﬁhﬁ 83rd\R Ilj t??etﬁéﬁ&t‘%tz ip. §Ystem such as a

However, uoyant oam ovi es on
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caﬁﬁ&%ﬁf P?Irgl?sre'ae NYECER® ba°H BY LRSS 'SRIne CFF%I’[H 8CHh VBl Bnly for a short

anti - stic inserts and uoyancy el enent

lerght! ‘Hqé RPe bjdp bt f’ht@mvgntfd?\a%bﬁ%wd@"%oég}ﬁ{en?ﬁévWé Sud an expandable

portion and which will cope with irregularities in the wall of the garment and have other

advantages.

In those garments comprising body armour, the armour might comprise flexible penetration
resistant material 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 Iight protection and may not support the weight of high level

protective armour.

US patent specification 5584737 proposes a garment comprising pockets for receiving anti-

ballistic inserts and buoyancy elements including an inflatable chamber. Another example of
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protective garnment is illustrated in PCT/ GB99/01114,
WO poowlseks t here i s shown body arnour and a gaBCT/GB2003/005584

inflatable bag with inflation neans for inflating the

bag to provide buoyancy to th wear er of the garnent
when imersed in water. One problem associated with

the prior art is that the shock waves fromthe inpact

of a bullet into the body arnour can result in

préteehadininent ifillushatclURYRHGEB30M1 114180 WHRHERE B%@B@vh%dy armour
and its preferred enbodi nents seek to overcone, or at

ani®P§ds iffidtbslatheg withenitieR s 96r lhf‘ﬁmerthé’f)ag""fd pro%@ buoyancy to the
aspect of the invention provides a protective bod

wedr e @?%H!\ﬁhé?gmﬁ‘ﬁbrgéﬁ flwatéyer of pene”at'on
resista arnmour, a gas I nflatable bladder and

inflation means for inflating the bladder to provide
buoyancy to the wearer of the garnent when immersed in

OB BblerPRdodBted iHhGhe %HQPQHE Is tABARS shOckSWHRARR fonh R jmpact of a bullet

i nner surface of the bladder. The infl atabl e bl adde

intb $he @é@%ﬁogﬁééﬁﬁ‘ég‘ulf A&el %%floﬁﬁﬂﬁé’%%e @?%ldand t he

outer ["ayer of arnour. tiona I nner support
means is an inner support |ayer conprising a |ayer of
plastics material or a layer of body armour. In one

The! eser®t v@mdérf@ ?r’eférrl'é‘a NS méMQ@QﬁE d é%% rhé, or at least mitigate

prowde ity of sections dW|t |n one

th@&roﬁ%ﬁ%&%&ﬁoﬁ*aﬂf the garment to be placed between
e bl adder and a wuser's body thereby to encourage

the shock wave froma bullet to be transmtted
directly fromthe outer layer to the inner |layer to

OrReasPbetdiiRd f?l%rmbnzﬂé\ﬁAcco? aﬁt&ﬁw@rb%§ Hér‘?né?'l\’%mbhﬁn% an outer layer of

I nner support opt i onal

peﬁétg%t@hfrg@i?%ﬁ?%rr%ur,t H&yds Mﬁé’céﬂ)l@%la&o‘%ﬁ ahBiatiSHRRGAHs 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.

In one class of embodiments, the inner support layer 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 to the inner layer to be dissipated by spreading the pressure over the

inner support layer.

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



contact with an inner surface of the bl adder.
Optionally, the inner support neans overlies the WO
wQoMIHReP23 PCT/ GB2003/ 005584 3 bl adder so tPaEr/GBRE®3/005584
peri pheral portion of the inner support neans is in
contact with the outer |ayer., The body arnour may
conprise a plurality of conponents which are either
flexible or flexibly connected together, whereby the
arnour expands on inflation of the gas bl adder.
bidadier 86 #dt Yhe péripheBRbBRIBA of HEDhhSERIPBOH @RS is in contact with the outer
i nterconnected by expansion joints which, when the
lajekadder inflates, permt the portions to nove to
provide roomfor the bladder to expand. Preferably,
the expansion joints conprise folded strips of
mat eri al connected between the portions. In sone

Thereag iaﬁﬁB@r%% B@msﬁ@é@ﬁlhlﬁémtysctfr&oﬁfpoﬁéhtg hidedre fe:itﬁér_ @bl or flexibly

encl ose the ol e or at least part of the inflation
cobh&istetoge e}, STTRREHMBE )érméﬁ?%_x?érﬁds% BN PRF Y §adBE&def. Optionally,

toretain the infl'ation uni bet ween t he i1 nnér
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al'l owi ng the bl'adder to be displayed. In sone
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the inner and outer walls of the vest proxinmate the
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rel easabl’e interengagi ng neans which are separated to
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vol unme of the bl adder when inflated. The” garnen
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i nclude a netal nesh.” The garnent may also 1n
to Qéqg'g%ge@_o reduce trauma. WO 2004/ 056223
PCT/ 003/ 005584

In some embodiments, there further comprises protrusions of the inner and outer walls of the
vest proximate the expansion joints. The protrusions are held together by releasable
interengaging means which are separated to increase the size of the garment to

accommodate the volume of the bladder when inflated.

The garment may further comprise valve means connected to the bladder for limiting

pressure in the bladder when it is inflated.

In some embodiments, the body armour may include a metal mesh. The garment may also

include padding to reduce trauma.



4 The garnment nmay conprise an inner vest connectable
to an outer jacket. In such use, the vest and the
W@ 2okmes62ench conprise a gas inflatable bag andPEHCB2®aQI5584

has pressure limting valve nmeans connected thereto.
Preferably, the interengagi ng nmeans conprises at | ease
one row of spaced apart nmale and fenale connectors

along the wall portions. According to another another
aspect of the invention, there conprises an inflatable

TheaJaimBht maf cbRPrige B itler V84tBoRhe@aMB IS antdiferdaék®BNin such use, the
containing an inflatable device, the garnent "havi ng

ve¥@drd %rjb&l@"t‘%a&mb%?r\fﬂé%‘ b fd@WChad andlebéRbas has Bressure limiting
hel d toget her by rel easabl e i nterengagi ng neans and

valB eRedrl@odBadis®theretd Nf | ated are separated to increase
the size of the garnent to accommodate the vol une of
the inflated device. Optionally, the interengagi ng
means may conprise at |east one row of spaced apart

PréfBid 2Rk MeFBhGoR MBS LEsmHsR8 Gt [diRe Wak! rowQQrsng@ébsapart male and

Preferably, the’interengaging nmeans are rows of spaced
ferdBR chnhASibra GidHgaRS wall B&iGiond2r ot rudi ng from the wal |
portions. In some enbodi ments, the inflation device
conprises a gas cylinder arranged to inflate a bag
automatically and a val ve through which the gas can
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nore gas to the bladder. According to an option _
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accommodate 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.

In some embodiments, the inflation device comprises a gas cylinder 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 bladder.

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.



The garnment may include a body | ocating devices which
are rel eased upon full inflation of the bl adder.
wex@apsaey enbodi ments of the invention will nPeI/G82003/005584
descri bed, by way of exanple only, with reference to
t he acconpanying drawi ng in V\lgi ch: FIGURE 1 is a front
el evation of a protective sleevel ess jacket or "vest";
FIGURE 2 is a section on the line X - X in Figure 1;
FI.GURE 3 corresponds to FIGURE 2 but show ng a bl adder
Thé‘@%ﬁnérﬂ nﬁé’iﬁn(\,’lﬁéé a bBdy IbE&ngrHév%g dhhale relgés@d’%%oﬂ full inflation of the
lustrates the shape of Inner support neans and
blala[j@,dder according to one enbodi nent of the invention;
FIGURE 5 is a front elevation of a vest according to a
second enbodi nent before inflation; FIGURE 6 is a
side elevation through Y-Y of the vest of Figure 5

EX%F%W éMF&ﬂHeH{é of tHel iR Wllﬁntﬂ/\/ ssegéﬁmeb B \ﬁé(Y/ erfexampue only, with

easabl e seam port| on of the vest own I'n Fig

rele%fﬁeé?ofh@ucééT hylg JrQ\ﬁlnE‘Wﬁlﬁthl adder; and Fl GURE 8

IS a section of the seam portion shown in
Figure 7 after inflation. In the enbodi nment
illustrated in Figure 1 to 3, there conprises a

Sl ? @Sﬁsg%hr %e\%loﬂ%ﬁé projcQ&NEQ leds JQ%@( orQRsi th

o es vest 1s openable down 't front by

ﬁ ézlé@'s%iitfbn(ﬁn tEéFnéﬁSB@H@fngré‘qt shown) conceal ed

an over | appi ng [ apel 104 ©n one side of the

VeﬁfGLIJ]FQE 3t é@régm BfFIEDREV df%ht sﬁb‘?\h A IR Uéékplnetﬁe vest in

ere coul d be provide adj ust nt nmeans
shpwphakasigxampl e openabl e seans j oi ned by VeI cro
f ast en%rs WO 2004/ 056223 PCT/ GB2003/ 005584

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.

In the embodiment illustrated in Figure 1 to 3, there comprises a sleeveless jacket or vest
100 having a body 102 with armholes 103. The vest is 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.



6 O course, in other enbodi ments, the vest or jacket

may possess sl eeves and other changes to the style
wowvahosi22sleparti ng fromthe scope of inventi onPCTE82003/005584

vest conprises one or nore |ayers of padding and

protective armour. In this enbodinent, there is a

first layer of material 105a for exanple Nylon or

p.v.c. which encloses flexible body arnour.

Preferably, the outer |ayer 138 of body arnour

Ofcsvlid, HEStheRsHbSBMAMS, the WBSter kel may Fbé’sfe%k isle¥vé& and other changes
| ayers of Kevlar, a layer of relatively flexible

to theastyle adthBat @padtingHdm the@BBpof iavgtioRf Steel mesh 108.
The [ayer of plastics material 107 which could be

backed wth sem -rigid plastics foam (not shown) acts
as a so-called traunma pack, i.e. which spreads the

THer @8SUESMPHER:st Bn¥eRPABIL MVleRE it SRMIIMEIRE poti®e armour. In this
br ui si ng.gThe mesh 108 hel'ps to resﬂiysst kni:sfe attacks.
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conpri se one or nore respective rigid et - proo

fleRibRt iRRly &rmdhie| Prefelslly, tabute @By e 8By hindur tbBriédd padding 106,
eplocket%/ fngr med ri n the fro%t )émd back %1? thelrves?.rI padding

madeeg® obh R 8lite o lffelRYof A 4 MYeR oL RIANES RABRIblastics material 107,

material or steel for exanple. Further padding or

antliDlafe6iMaes| MBINORIES (A 1a580¥MIb&ticd dsdeskl078MiciF 88lid be backed
be itted over the shoul dérs of a wearer of the vest

withQRmi Ry 9IBstica Fanh Bt SREND dcts &b a YEleSRd tralhd PSok, P?.;vg}gch spreads

provi ded on the shoul ders ‘of the vest. The particu

thaTphestie @fe iR B! Bnd ABIDRGGNRSERIHY. d8RE hRlh 108 helps t
éFrgr gxanplee, tﬁe s(t:eel negh 107 ﬁag/ notwsﬁrgJ eps fo

redgqPP Bitadkg, sonetimes or the arnmour could conprise
pl astics foammaterial (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

AsWRIt S5 the fleRible! Bod) @FmolietHedst Hécg alslo%%\’rg)rigé1 %n%?l’ M6 fespective rigid
pocket enpty. WO 2004/ 056223 PCT/ GB2003/ 0055

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 members (117 shown in dashed lines) can be

fitted over the shoulders of a wearer of the vest 100, appropriate fasteners (e.g. VELCRO

strips) being provided on the shoulders of the vest.

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.



7 I'n anot her class of enbodinents, it is envisaged

that the outer |ayer 138 of body arnmour conprises
whaood/obaelyy armour only, for exanple ceram c plBCEGB2003/005584

boron carbide or silicone carbide, so that the shock

waves do not pass through the7outer | ayer, thereby

reducing the risk of damage. 'Alternatively,

sufficient pure soft arnour can be used with the sane

desired effect. The vest further conprises an

In 'aHI)t‘nét a8 6 bFnbo@ﬁr%Y]'téj ?tdls | dhvisBSef fﬂé‘?%é‘r‘éﬂfer IidyerSisB &l @fbdy armour

in Figures 2, by an inflatable flotation
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ext ends om one or both sides of e front
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he wearer's course, in o her e ment s,
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be 1 nflated by independent ata neans,

offeé. @ single bladder with a rrultlpI|C|ty of
I nt erconnected chanbers, shaped to better conformto
the shape of the user. \Wen required, the bladder can
be inflated by an i nmrersion-responsive automatic

Thi REL GRS &@ﬁf |§§soér4- fnﬂét': OrHitS plﬁ/rdea e We@ﬁ@édlrﬂgnﬂlustrated in Figures

conpresse e 112 and manual overrid

2, @%ﬁﬂ Iy tf)yinﬂﬂﬁﬁb% IRt HiadaRF ¢ (?1 lgcetfvlgnm%éj@é!étg?nadé%;lalped so that it

own an aut onat i ca tes the

ext%ﬁ@s W’ﬁﬁgbr%'@ HoaYLia&s dlthe Frdni (WTﬁé v&4 Rt th@%‘iﬁohlﬁer‘)&gﬁons and across

spl as y spray or a wave. requi red, the cor
thePd of B 9\% bg%obl%ec_ %ﬁ‘leﬁ'r@nb&ﬁrﬁéﬁt@ gﬁelln?IQtlon unit may
inflate the Iad 110 even | is not I nmmersed

comBRsdmb}eE aﬁ]tﬂ'\ena?(d(% t CaFl he IKﬂEﬁ]gd B?I at g% r\t |r}ﬂatable means, or a

conner0|a y aval use In In

singRUIEIRr wiiS: rhhlﬂ@lfé:ﬁ{] of]ﬁYeh@dn%%ctgg fg%b@rtse%éyedtt@ BRRS c‘dﬂform to the

en necessary b non-retur

shé(p?éegfethé NRbr %R@WLequE@& hnk t[‘) dqgrv E&Pbd Ity Hrk?‘?rgljr%%on-responswe

nmount ed on ront the vest so as to
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erred. could be say~in or

ma\?;'géli &@rﬁdé’%ﬁ@,%uﬁﬁ ds! 281 CBRE 15010Wkn Y 9¥id89d 14 s WRK known and

automatically inflates the bladder 110 when the device 111 is immersed 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 commercially available for use in inflatable life jackets.

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 available 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.
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| ocat ed between the body arnour 106 and the internal
wawoase23105b of the vest, i.e. between the aP@DGB2@ALI05584

the body of the wearer, so as to reduce the chance of
weapon damage to the bl adder. ;To provide roomfor the

bl adder to inflate and expand™ inwardly fol ded strips

of material 114 are provided around the armhol es 103

and, as appropriate around other parts, connecting

Thé tP)@adfdép‘ﬂ“io P chedbeRMdn A8 Doy athiBurvess and thef iBfdfhal surface 105b of
expansi on joints 115 as shown best in Figures 2 and 3.

theWb%’E‘ l'éh BetNeAd®S arkddrianh e BSdy dlife wabFdrPsH ddlth @bSce the chance of
unfol ded and pushed outwardly by the bl adder. These

welaﬁd)rmﬁmﬁaé% &hé MaddRF. Mot pr@aQ@etr@oﬂDﬁé? a5 dHEL B Hﬂgte and expand

wearer' s"body and pernmit the bladder 110 to expand

|nm%‘r'<§l¥/\"'%’6€|§da&ﬁpi'o@'%@%ﬁala%@'&%\’rﬂyrofd’ﬁ BRSun XFP\%” Fn%bles 103 and, as

joints i ket olnts 115 may be provi wher e,

apﬁr_%ﬁn@céadmur% ofter bgﬁs %ﬁhe&ﬁ]gtth@ fﬁéﬁfsén@%é?‘c’]b&%sr@q}ﬁe vest, to form

I'n ot her embodi nents, the folded strips are

expRIAGE M HﬁaQQﬁoVW bég?rr?F@EFé%FESaM‘Qt Ve k bladder 110 inflates, the
Connectlng front and réar parts of the i nner and
ter 1 t I a
str@ﬁeﬁgl 4 g:‘rﬁfo}%!%gaand ?@P\r gvdgjrt]\{?%rﬁg' ?}ﬁtlfmé) blad@élp ﬁfrﬂ('?rgné‘ j@hts enable the

anﬁ&wﬁé‘% Aetached ddemd Wsarevg%dy gqe ;%%g Jhé b@JddEth to expand

approach i's that the straps a

ouM\} 4P bR ééev&a@s & §F§&H eq‘:uhhélt ei;%%s%lna]@ﬁi@sr liks trl?H {cﬂ%'m may be

oure or exanp or orange and

g%lsaefmn@?& ?Méqyé . 'at anB 'B%Bl@@f tKé %@t‘ l%e'lc&%th%fr}eya fine 101,

er once | nmer I n water.
desi gned, specifically by extendlng round the back of
the jacket and down at each side of the jacket front,

In Eﬁe" ShbobiPheHR, fthd lfcgﬁ%doglﬂﬁ'%%%;%d&isw@\%ﬁ@gr Wﬁﬁé 'sﬂ’gps (not shown)

e vest. In sone e e i nner and outer

coﬁ@éﬁ@% tHDREnt dPRaFHES BPHRCHAS éﬁlgﬁ&tgﬂa W eds5a, LtBD, to provide for

Isinits tlhat condition onnection is

ex;ﬁ’é'lﬁ\’dnd&qg@ﬂd'dﬂlstewkﬂu? ?e%ﬁrngrlgé%'laﬂiger m%c%ﬁr@hd@%&led from the
ated to I nct edse the si 0 he garnment thereby

vedt© @ﬁ&%@ﬁ@ﬂ%qm& t}—fpproach 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.

The bladder is designed, specifically by extending 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.

In some embodiments, the inner and outer layers 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 to accommodate the
volume of the bladder when inflated. The second embodiment shown in Figures 5 to 8

illustrates one example of the interengaging means.



vol ume of the bl adder when inflated. The second

enbodi nrent shown in Figures 5 to 8 illustrates one
wexaapie2df the interengagi ng means. WO 2004/ OBGREB2003/005584

PCT/ GB2003/ 005584 9 As illustrated in Figures 2 and

3, there further conprises |nger support neans, which

inthis enbodinent is provided by a | ayer of naterlm

130, placed internedi ate the bl adder 110 and the body

of the wearer. The inner support layer 130 is provided

to support the innernost wall of the bladder and to

reduce the likelihood of rupture. Preferably, the

AsRis@ratedl iniFguied 2R @ﬁher@lflﬂfﬁfek eSmPR ihRdr smgowe%ms which in this
preferably, it is a layer of body arnour, for exanple

enttRMinfdnt is ProlREABY | aMBYef of h{atérfél ¢@<yl p?é’&%qnlbﬂﬁédlétﬁ%é Bf3@fer 110 and
support |ayer coul e made up of ‘another nmaterial,

the BBdyef AEPlvBardt. 'f'lfié?fﬁﬁéﬁ' JL@@HM ek p‘P('SVl&gchtgrsuHBérﬂHe%nermost wall

that is sufficiently hard to” support the bl adder and

of HeeM&ddertdh@ tb rff&ﬁj’cd tﬁé! fkelRbod BErUPtREderefer M), B6d Rdterial is a layer of
damaged by the shock waves. The inner support |ayer

plakB& hiatshared rtn@ref Bllelfé?ﬁ\blﬁhﬁ i$ 'éal%@etof)f BB%/ kélm?&gl.‘ﬂerforlé%mple Kevlar.

In Figure 4, there is show a sinplif draw ng of

Altéﬂ]@tn‘/éﬁﬁeﬁ 1§%9@5§ed %é@rthé%%erv@dpggrt'@ R DUIHSE B¥d@ up of another
plurality of sections 132 he sections 132,

malé”r?al f@atg@x%ﬁlepét%ﬁgd IfbnG ORtRES W bfer HRGeraN R iS ‘éﬁfﬁ@%ﬁtly hard to
of the bl adder 110. Preferable, the sections 132,

sugpift ReSIRARE @Hd phbddnt hePRR&SEyerdr tﬁ@%la‘ﬁ@éF fro® Hﬁﬁ§ﬂﬁﬂaged by the

the sections 1n the correct positions. In use,
shédikagsles 110 i s sandw ched between the inner support

| ayer 130 and outer |ayer of body arnmour 138. In the

event that a bullet is fired into the body arnour, the

shock waves fromthe inpact of the bullet wll be

f f
TSRS 0TS BBt YRS Sopd Y TR .1 i

thelé)’(i)s shély tahﬁnfﬁflﬁéoeﬂfa%ge%@'lﬂﬁ‘é}tsu %)Bﬁ I elr30, YHRPAE rowded by a
| ayer 130 1s shaped to be larger an t area of t e

plubdiddgeseckidfs 159 {daak s herne 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.

In use, the bladder 110 is sandwiched between the inner support layer 130 and outer layer of
body armour 138. In the event that a bullet is fired into the body 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. In the 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 bruising.



peri pheral portions of the support layer are in direct

contact with the outer |ayer of body arnour 138.
w®eeeNseanl |y this encourages the shock wave tPCTE6B2003/005584

transmtted directly fromthe outer layer to the

i nner |layer so as to be d|33|a§ted by spreading the

pressure over the inner support |ayer, thereby

hel pi ng to reduce bruising. WO 2004/ 056223

PCT/ GB2003/ 005584 10 In one class of enbodi nents, the

inflation device 111 conprises a sensitive servo-val ve

that regulates the pressure in the respective

In Bhardides of dBodiftht thenniiévh aeviedd1 ¢%B%Fﬁ§&@bé&1tlv¥%'e% -valve that
can operate together while better regulating t

re@l’ fedlkhe PravaRCy BE fregiecttdbRYEd mﬂe lrﬁl\éﬁén RERES 8- corresponding
he i nner bl adder is protected from bul

valvé RaARpedtd %‘gteﬂ%r%lléttfeﬁérkregblahhﬁ thd 5\%@}’ b&&%ng}@@ﬁec’t and avoiding
arnmour. Upon the inflation units being activated they
ovéipresqpand with the body arnour being noved away
fromthe user to allow expansion of surrounding body
arnour. In the event of a wearer using an item or
bei ng subject to other confined conditions, the arnour
Thélihder BEddePfs grbRcled it baNE: BBEmRatakiOn Cdtats Qttéé?(eor the like by the body
occupant. Whether or not both inflation bl adders are
arRé@Vvi ded, the inflation device being operable as a
pressure regul ating servo-valve is useful because it
prevents over inflation in say the case of the vest
100 and prevents harmto the wearer of the vest. In

Upeh hied indat] 6113unlfserﬂéﬁlugaéétﬂﬁteefthe)bbvﬁidé%éncﬂ’(Aﬂﬁstl% BodY afftRir being moved
servo-val ve fornms an additional or alternative neans,

awdy BorPiRE usaPRVAol RRpSISRANSH RfroLIRdiRS BodylarmduP! In the event of a wearer
preventing or aneli oratl ng harmto the wearer. It

usnﬂ@‘é‘nﬁ%@@@r b8iRg ‘é@ﬁjbctct@rbtm# dBafthd Griitbhsany %"rrh@&rywmfnfot inflate to an
applications, for exanple as a protection garnent

ex@h!%&u%e oB@ldape and mlitary personnel.

Whether or not both inflation bladders are provided, 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 additional or alternative means, over and

above the expansion joints 115, for preventing or ameliorating harm to the wearer.

It is envisaged the vest can be used in a wide variety of applications, for example as a

protection garment for flight crews, police and military personnel.

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



In sone enbodi nents, a collar is provided, in which
case, the Kevlar padding 106 (and plastics materi al
w0 Roodesizeed) of the flexible body arnmour extenpiSI/GB2003/005584

into the collar whilst the WO 2004/ 056223

PCT/ GB2003/ 005584 11 st eel zh 108 stops just bel ow

the collar. There could be a par at e paddi ng nenber

or rigid bullet-proof nenber (not shown) that can be
renovably fitted in the collar. A second enbodi nent of

stddl enasBstos\stbSs jubl bW ML eblian fh&'érc%‘ﬁllébé 9 s%;la_mltébaddmg member or
conprises a body 200 havi ng arnhol es he vest i's

rigRiPeNRRbRof Membe P Biot sifitn) at way b@frerﬁm)é%ll)pﬁtfed% th%| ddllar.
fastener (not shown) concealed behi nd an overl appi ng
| apel 204 on one side of the vest. At the sides of
the vest, below the armhol es 206 there are seans 208,

A %cd%'ém&ﬁhrﬁérﬂ'@'tﬁ@%sthﬁisqmstryé% f}rF%l}rﬁé’fé th Pﬁ@ﬁ‘%onj?lﬁﬁses a body

pockets to contain various Itenms, in the usua

208 UHeNindSarnfholcd® 2. | Prald Qs gﬁé’ﬁé'b?e 8k & ﬁ"éﬁt%ﬁ/ \WQ?@’ Bc\/elcro or zip

find a pilot in the sea. The vest conprises l"ayers

faéﬁ@r‘ié?ﬂﬁé@fowﬂ?%&ﬁdeﬁ'ed%ﬁﬂdaa“n é\bélrlgﬁblﬁ’é [dpelV264 oPbnd Qﬁe of the vest. At

defining a cavity or ['ow Tnterior

thé 8@@5 RPMR Okt PEiBwithe a\’r\%‘ﬁh'i)lesti’l)?sr fPlefeSal%nséa'M§ %%télsewnl be explained
flotation bladder 210 which ext ends up fromt nt

beRiw. t 18 #6Silor e M had HEcKRen (Q)Yl? tﬁgﬁmsdﬁrthéhsﬂgiv&y, such as

side and across to the other si vest at

a rtaea leéat.bheeweef&ra rés&quamtt@ﬁﬁa Q@ﬁ& .@yet%et he ot her

shoul der and down at the other side front of
the vest. The bladder is designed, specifically by
extendi ng round the back of the jacket just bel ow the

Th‘%‘eQ)e%fé‘éorﬁﬂf%e@'Eiler@é’f"\ﬂ?at@ftpr&ﬁ‘ﬁ‘rtél’[ec’r‘ﬁaﬁi Sudf ad N?Ioh Arhslc. forr ‘ﬂ{g like, defining

to tend to sel -rlg ht an unconsci ous person wear|l

a éJ\‘/ﬁy of fidfiow WG GbIRsted 6 %’éﬂeﬁlefeal@ e*ﬁ%fléigﬂg@tﬂsfetlon bladder

by an i nmersion-responsive automatic Inflation devic

218 MhicH @Qt@ﬁtﬂ’é)ﬁﬁ‘tfr‘oprgtr% fESHTIRf 'f:h%sﬁ&’t 28end e |t‘ﬁegjo@erafflg ghoulder at this

manual override facility, suc as a pu cord

sxd-er%od&i{'bé‘setoztﬁé ofHet QR s & ekt P iHeabs B IS WA rBAdBE 2 1N back over

when t he devi ce
the other shoulder 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.

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.



214 is imrersed but not if only splashed by spray or a

wave. |f required, the cord pull can be operated to
w@auwsesd2be device 214 to inflate the bl adder 2ROI/68B2003/005584

if it is not inmersed. WD 2004/ 056223

PCT/ GB2003/ 005584 12 The devbfe 214 may be of the

ki nd known and commercially available for use in

inflatable |ife jackets. The bl adder may al so be

inflated or topped-up when necessary by a nouth tube

Thg%@w\é‘e t2'1‘4 %d{gﬂ% &rehe! R|Hd K%Wﬁaﬁ@@ém%%ﬂ/ avBRik fR€se in inflatable life

devi ce t ube are nounted on” the front of

jackBe. V“Fh%t bl%@%éﬁnéy? faee b%aiﬁﬂé%d Y dbgbl &ﬁ)b\féeén 99@&@5@% B¥nouth tube

t he wearer preferred, coul conceal ed, ‘say

22b With'a rbcﬁh?e@tﬁn%lv@ 96t%h9\9ﬁj‘ eBSth e beARS2{Md ﬁ;‘g@‘@ib are mounted on

provid To prow de roomfor t

’chet ortt ¥ ltl‘?et \?es@gg 8%4&968%&. e d?log% %g Rﬁ(/veﬁkrr'bﬁ? if preferred,

mat er 1 al are pr V|de aro ol'es 202

COthle He%dﬂc@él@én rﬁﬂ drcHeﬂFnﬁ Jquﬁé HoBRds RRAYE (A shg\ﬁn) provnded in the

first enbodi ne best in Figures 6,
Mhen the bl adder 210 |nflates, the strips 208 are
unf ol ded and pushed outwardly by the bladder. These
seans permt the bl adder 210 to expand outwards and
si deways as shown. Further expansion seans |ike the

Totsﬁﬁgﬁg E@mnf@y r%eelgeé@#tgﬁmaﬁé %@Wb\%bgndeﬁ g @geﬂfg g'se%tns or strips of
ma’i&%‘lnzﬁﬁ%' &%§.dé&f"%r<¥@{d' thB Oy ﬂg%% 2@2433 fﬁﬁ“@@%ﬁ (described

e main outer wall of e vest rgl ns o)

abé\ll'eem"iﬁe lrir dp RhioBRTerf & o er agln"\hpﬂ‘re&%l 9338 €When the bladder 210

I nt erengagi ng neans, pre n thé formof press

mfl%}e‘éd %‘lﬁp%?gg a@é%nf@cfédaé\%eﬂuéﬂedoélﬁw%r dy Y the Bl‘é@%%?’ﬁThese seams

is a mal e conhector and t'he stud

pefinit Wb%dﬁ&nﬂﬁ?@%xpam oJ’t@Ql‘d@galﬂa%lBéw s aSQRBRAL O her expansion

are arranged r si ress stud engagenent whic

seSN8fid fhen?ée%saﬁdéjﬁgy 8k pre\n?edvcg%where, 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.

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 engagement which is done in manufacture of

the vest.

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

described below.



In other enbodi nents, the interengaging neans is

provi ded by a hook and | oop securing strip, for
wez@apse23d/el coTM or a stitching arrangenent. TPET/GB2003/005584

stitching connects wall portions 234a, 234b and is

adapted to break when the bladder is inflated, in |like

manner to that described bel ow. WO 2004/ 056223

PCT/ GB2003/ 005584 13 The i nt erengagenent of the press

studs hol ds the facing wall portions close together

even if the walls are not truly aligned and parallel.

When the bl adder 210 is inflated, typically by a
Th%qggﬁerﬁg% 4 | e blaSs SRR RSIHE ¥ Rl 0%" d;; rfsa&6§égt8%ether even if

pairs tuds 230 and 232 is broken e seam

th@%ﬁbsar%%ttt&ﬁpélﬁg‘ﬁbg%nayaFéu%! el e Bﬁ&@é% E%ﬂaft&e typically by a

vest to reac Inflated condition wt

sugéé?@&ﬂéﬂsbhethfer&%e&i'oﬁ \Wée?ﬂné\@é&r% bﬁ@%fté?udgoﬁ’:ﬁ) %11111?232 is broken

vest away fromt y of the wearer ecause

anh g4 ¥ée%'@b8 ﬁ§o§tttH r& AN dl Sxfth %Bh%klﬁptﬁeme%t td 2ach the fully

better than ZI p where on |es on an axi

infRRME R itioR! \91 ut %?eék%gtthg fFJr‘n?rz Of\NhIdhnW Q®end éo move the vest away

enbodi nent s, or exa , as s omn I'n Figure

froﬁ‘PihE%odg%?ﬂ%fwéﬂg r.VB& au%? the RO FreS& bR nns%sﬁi@ﬁé B broken this

he hei of t nec e wear er expose

is D&tRk @1 i‘%ﬁzleﬁlh'e];e orﬂ? f%lbg v\ﬁmaﬂ a§ﬁﬁﬁ1§vérﬂéntt%gnﬁ!a r@ﬂgttﬂh@ﬁeof

say a I copter ch woul d ot hervxn se b
obstructed as the pilot noves his head sideways. The
enbodi nent of the vest is shown in bare detail. The

In 46k é;ﬁ}y odrABhRI fbree&taﬁ@ l%?é%h%wﬁqg %lﬂ’% @WC&I@%Q di e vest 200

pr ovi resistance to ets an s or to

shbWR & 1w ek Wﬁé Rei ﬁfsoﬁlgééﬁ\ébki dt #?: WeAEr %);po{sﬁe. gﬁlggé d;gilréferred as it

to giving buo ncyt e sudden inflation

pré@ésbg %?%@9 fBPt RSlmet |1 of V29! £ h%ﬁ?dﬂﬂg%rfﬁgc}teévgig%r?%uildq otherwise be

e pockets of e vest such as a

ob%cﬁ’é& &s ik p‘ilglemo@é‘sq{lgﬁgébtél&’éWS! ocation device.

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.

In addition to giving buoyancy the sudden inflation of the bladder may be used to expel, in
whole or in part, items in the pockets of the vest such as a light beacon, whistle or the

aforementioned location device.

It will be recognized that directional references such as inner, outer, upper or lower do not

limit the feature to such orientation, but merely serve to distinguish one feature from another.



It will be recognized that directional references such
as inner, outer, upper or lower do not |imt the

w0 e@t0s@23 0 such orientation, but nmerely serveP€DGB2003/005584
di stingui sh one feature from anot her. W 2004/ 056223
PCT/ GB2003/ 005584 14 CLAI M5 ‘} A protective body
garment conprising an outer Iayer of penetration
resistant arnmour, a gas inflatable bladder and
i nflation nmeans for inflating the bl adder to provide
buoyancy to the wearer of ghgamm@r ment when i nmmer sed
in water, and an inner support neans to support the
i nner surface of the bladder, wherein the inflatable
bl adder is placed between the inner support neans and

1. thR RYketive BT gatheRt éBPHansm@ an%&éﬂéﬁ&tdf‘b%n&%ﬁbn resnstant armour, a

garment as clainmed in claim1 wherein inner support

”eéé‘sgm'ﬂétaﬁfé blédﬂﬂﬁran@ YRS He@ﬁ@\forqm% %hé‘maadér'cw%?ome buoyancy
plastics material or a |ayer of body arfnour.

Pr & @etiePeGdMe gﬁfnﬁ@ﬂtwh%ﬁ uﬁh@\’é@qn'v&ét&rl Qh(ﬁnaa M@? rs@bﬁbrt means to

the inner supporf layer is provided by a plurality of

Seglﬁb&?ﬁtﬁéehﬁhey\"shhé& %ﬂ%@%ldaeére \Pr%"rgiﬁt fheOkhm4BBle bladder is placed
garment to be placed between the biadder and a user's

bogé&mfe@ﬁ&ﬁé’hﬁn&@s@%@ W28 ahf e Hay R arrhdifM @

let to be transmtted directly fromthe outer |ayer
to the inner layer to be dissipated by spreading the
pressure over the inner support |ayer. 4. A protective

2. Doy BREIRNbo@P g&inftintad dlef‘m@@Yn efijrk 1 12vABreth ﬁ’)ﬁeﬁsuppﬁrt means is an

V\herel n the |nner support means 1s In contact wt

| NRREr SWHR e?fcohbﬁsﬁé 344deF of pastits Pﬁﬁ@érfaﬁ){’l\% %ryQPSlfybody armour.

gar ment as med 1 n any ‘preceding clam ern
|nner support means overlies the bladder so that the
peri pheral portion of the inner support neans is in

3. (F:>0CT} %%ffo’tg%% g8a53ggaﬂﬁgrﬁrasl Aiffed MRAROH\GRPER3ne inner support layer 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 to the inner layer 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 is in contact with an inner surface of the bladder.

5. A protective body garment as claimed in any preceding claim wherein the inner support
means overlies the bladder so that the peripheral portion of the inner support means is

in contact with the outer layer.



15 6. A protective body garnent as clainmed in any
preceding claim wherein the body arnour conprises a

w@bkamnabd2eyy of conponents which are either fl exP@l/6BRI03/005584

6.

flexibly connected together, whereby the arnour

expands on inflation of the 93s bl adder. 7. A

protective body garnent as clained in any preceding

claim wherein the garnment conprises portions

i nterconnected by expansion joints which, when the

bl W@fecti\l'é“lf)&?ﬁﬁmeﬁleésnéléiméa'irdalﬁ&%rteb&mﬁg ERIrABMSeréifl the body armour
provide room for the bladder to expand.” 8. A .

Pr @bttt abaaNIigasMEsHhpchents! Rhidk thrk NeihbABXible. SMEEEIV connected
the expansion joints conprise folded strips of

Mat e, ww&eg\pfh%darﬁehw@an@winngﬁ&d &fe gk biAdder.

protective body garnent as clained 1n any of clains 6

to 8, further conprising protrusions fromthe inner

and outer walls of the vest proxinmate the expansion

7.] olAnptectivh Bo8Y @aFrﬁ&ﬁtFHsoéléiHﬁdoiHaahrﬁfg ﬁreB&ﬁiﬁ’g ReR! Wﬁérgﬁ%"bhe garment

10.

11.

12.

rel easabl e i nterengagi ng neans are "~ separate

| Neb PSSt PBridhg ein cdnh@ctQ@rWré&pér%icﬂFi&m@%kﬁ tfen the bladder
vol unme of the bladder when inflated. 10. A protective

boghla@ar partit R SdrBbriERE MdVedd BrdiRGBEInT8r thk dldider to exPand.
conprising val ve neans connected to sald bladder fo
limting pressure in the bladder when it is inflated.

11. A protective body garnment as clained in any

.pr ﬁ%@ﬂeﬁﬁl@é%@a&‘ﬁ@&%‘%ﬁd&i&@@ iPQEhHh RN tﬂ@&ﬂéﬂQﬁn gaints comprise

nmet al nesh. protective body garnent as I me

| NfdRy Qg%cmhagriaIcehﬁ@ctémétwgémgaiageﬁiiioﬁg. to reduce
trauns. 2004/ 056223 PCT/ (B2003/ 005584 16 13. A

protective body garnment as clainmed in any precedi ng
Caim including automatic

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 expansion joints,
wherein the protrusions are held together by releasable interengaging means which are
separated to increase the éize of the garment to accommodate the volume of the

bladder when inflated.

A protective body garment as claimed in any preceding 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 preceding claim, wherein the body armour

includes a metal mesh.

A protective body garment as claimed in any preceding claim, including padding to

reduce trauma.



I mersion sensitive inflation neans for said bl adder.

14. A protective body garnent as clained in any
w@em@ageshizey) cl ai m conpri sing an i nner vest conPEDGRRI08/005584

to an outer jacket. 15. A protective body garnent as

claimed in claim114, wherein e vest and the jacket

each conprise a gas inflatable bag and each bag has

pressure |imting val ve neans connected thereto. 16.

A protective body garnment conprising an outer |ayer of
13Pe!3\ebrro@édtl9é‘ bro@?'g%?rﬂgr‘it & %Hﬁed % aH?%réééfd‘r@t é@rﬁ lncléfdmg automatic

der and i ntl7ati on neans 'at 1 ng~t he
tonrﬁh@ﬁndﬂﬁs&ﬁfﬁyéﬂﬂ%oﬁrﬁeémoﬂ‘@eﬁﬁ Blad@ér. t he gar"ent when
i mrersed I n water. . A protective ody gar ment as
claimed in claim?15 vvher ein the body arnour conprises
a plurality of conponents which are either flexible or

141 | @i Se\é’g%@?%lﬁ%;@ﬁ‘neﬁp&eéljé‘lﬁ{ed in g ?%% Bec{%%r%%prising an inner vest

expand tion of t
pr%%éb%gw fargeaRt. as cI a| med in claim17 wherein
the conponents |ncIu e one nore straps, whereby

the infl atable bl adder is vi SI bl e when the bl adder
expands. 19. An inflatable garnent in the general form

150f AaerFe%ﬁ\f] BRhERYs SERREa {:Ingn 4 WHéfrélﬁtti?@%e% \Aﬁnd the jacket each

device rment havi ng wa port’ions wh

th@oﬂgﬁﬁc% bﬁs qﬁ'ﬁétéﬁlgdoagr End&ah B Bgeﬁrﬁ?%re Ilml‘unq valve means

relea e I'nterengagli ng neans an devi ce

I ngb R ARSetSEParated to increase the size of the
garnent to acconmpdate the volune of the inflated

devi ce. WD 2004/ 056223 PCT/ GB2003/ 005584 17 20. An
inflatable garnent as clained in claim19, wherein the

16! NhES ERIFM r)r/;q%zﬁ%nt &)?@H?E' g'e[?\goﬁér b l%ﬂ@trét% rQ&st]aPt armour, a

spaced apart and connectors ong t
gas inflatable bladder and inflation means for inflating the bladder to provide buoyancy

to the wearer of the garment when immersed in water.

17. A pfotective body garment as claimed in claim 15 wherein the body armour comprises
a plurality of components which are either flexible or flexibly connected together,

whereby the armour expands on inflation of the gas bladder.

18. A protective body garment as claimed in claim 17 wherein the components include one

or more straps, whereby the inflatable bladder is visible when the bladder expands.

19. An inflatable garment in the general 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 interengaging means and when the device is inflated are
separated to increase the size of the garment to accommodate the volume of the

inflated device.



portions. 21. A garnment according to Caim 20, wherein
the i nterengagi ng neans are rows of spaced apart
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22. A garnment according to any of clains 19 to 21,

wherein the inflation device gggprlses a gas cyllnder
arranged to inflate a bag aut tically and a val ve

t hrough which the gas can escape fromthe bl adder and

whi ch can be used to add nore gas to the bladder. 23.

A garnment according to Caim?22, wherein the valve is
connected to a bl ow tube accessi ble by the nouth of
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to 23, |nclud|ng a collar portlon I's set

t habmBB&Hg gpl\éggf'?dhte rQ\fv ofis 2l & ar?ﬁneatlé‘ﬁrg? %eﬁﬁ%% (é(%l.n%%tors along the wall

weari ng a helmet will not fou

galbgﬁ,'@hs_accordl ng to any Clainms 19 to 24, including
body | ocating devices which are released upon full
inflation of the bl adder.

21. A garment according to Claim 20, wherein the interengaging means are rows of spaced

apart facing press studs protruding from the wall portions.

22. A garment according to any of claims 19 to 21, wherein the inflation device comprises a
gas cylinder 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 bladder.

23. A garment according to Claim 22, wherein the valve is connected to a blow tube

accessible by the mouth of the wearer.

24. A garment according to any Claims 19 to 23, including 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.

25. A garment according to any Claims 19 to 24, including body locating devices which are

released upon full inflation of the bladder.



