WD 03/ 009901 PCT/ US02/ 23350 MJLTI - CHAMBERED FLOTATI ON DEVI CE [ 0001] This
application clains the benefit of U S. Provisional Application No.

60/ 307, 39wP oBiobwwd1 Jul y 25, 2001, and U.S. Application fil edTdisoy2833) 2002
which are incorporated by reference herein in their entirety. BACKGROUND
Field of the Invention [0002] The present invention relates to a device for
mai ntaining a user afloat ina fluid. Mre particularly, the present
invention relates to nulti-chanbered flotation devices that maintain a
user floating in a fluid MUOLTISXNBERED ¢ioTherioNnprviiop [ 0003] Flotation
devi ces have been used generally by passengers on sea vessels and

| i feguards. Such devices pronote flotation of the user typically by

cont ai ni (90R pocketThipfapglidatibM@hink Shetenéf of UIRProvisisRl ARSLWEIAG.. evel .

Al t hough such S@Zal %5? a},ssi sE a user in maintaining afloat in water, the
general shape 0P i e R4S, 30 anySchrplicaliond t o he sBleddelpRB.A02AbI e t o
the user that tABCHISE ncORYrafldd9IeRRle HeRiVBRheitdtikt® device. [0004] One
type of a flotation device is a flotation collar, i ch keeps users afl oat
and decreases dHYRKERQENBr owni ng. Such collars are nore specifically worn
around the neck arggiPNthéint &R, to maintain the user's upper torso at or
above water |evel. "However, even such flotation collars are bul ky and
restrict[0082] | f a wdhe piesanhainvention|relates toanievios foamaintaininga nses aflvatirex neck,

the wearer's j nd .def i.ned e, shape and
bul ki ness of tmrllﬁé] | o%% %ﬁulglg#ﬁ%ér% G%BQ&E}Q‘E&T %e?a é?sit%ﬁlugﬁ(\%}a?%fehzlﬁ@ﬁoﬁs a
flotation col | aeyicestihat miwintan a usdrfightengdn p flofddwlder will fail to support a
wearer if the chanb%récﬂ SolRi ek u ev%.t.(;glhus, if the unitary air chanber is
non- functi onal , the‘us@v—vm—ﬁﬁm%?—%r—assi sted by the flotation device and
wi |1 evel®003jave t heFbxdtioa dewcayhbvdheesiesed @éneidlly by disempevdin Ra Vésydlighdt 0 keep
afl oat. [0006] ,Elotatign.col.lars that, have dundant air chanmhers may not
support the V\eelllrfeeg}lar%is'ng%h ‘éfB?Sé’,mI?glE@?T&gO‘b?}!éﬁ? ‘i‘SBﬁtyP‘Falg‘h@’ QAR T hanbers s
ruptured. Sone poéket bsethatdelps GeBoat h QSer 8TE 16vel. AA Bhdugh &ich &leBifes 6880
materials that are very.soft, Thus, if only one of the chanbers is

f
inflated, it i|SSGAR MRIfARGafloat mavaies) the genetsh shape,ansk bulldpess ohwehdeviesss or
exhaust ed wear @d?ndit@b@scf @16mERtaPIe $d the A5kr BACAY 86r hh¥§ BYst ndE@b Sehiducid | |

device.

[0004] One type of a flotation device is a flotation collar, which keeps users afloat
and decreases chances of drowning. Such collars are more specifically worn around
the neck area and attempt to maintain the user’s upper torso at or above water level.
However, even such flotation collars are bulky and restrictive. If a wearer has a
flotation collar around his or her neck, the wearer’s movements are usually confined
and defined by the shape and bulkiness of the flotation collar.

[0005] Flotation devices, such as a flotation collar, that have a single air chamber will
fail to support a wearer if the chamber is punctured. Thus, if the unitary air chamber
is non-functional, the user will not be assisted by the flotation device and will even
have the extra weight burden of the device while trying to keep afloat.

[0006] Flotation collars that have redundant air chambers may not support the wearer
in a stable, face-up position if one of the chambers is ruptured. Some of these
devices, for example, are fabricated from materials that are very soft. Thus, if only
one of the chambers is inflated, it is unlikely that the collar can support an

unconscious or exhausted wearer in a face-up position because the soft material will



WO 03/ 009901 PCT/ US02/ 23350 crunble under the weight of the wearer which
may result in the unconscious wearer's face renaining under water. [0007]
Furt her nowe,03maye1 f | ot ati on collars require the user to dipsagasentd3so t he
unit into its separate conmponents for cleaning and drying any tinme the
collars get wet. This added burden of collar maintenance may not be

foll owed by the wearer, and therefore result in degradation of the
conponents of the collar. Such collars that are not nmintained properly
nmay not be fun%hﬁrﬁﬂ@ﬁnd‘éf‘tﬁ@w%%kﬂt JTERy Hrdr $SchirRay@Qik iR tWAAE&isciodf w&ddr’s Whi ch
may result in drowning. [0008] Furthernore, sone wearers may need an

addi ti onal assficsHERAIMARENAST FRSEat i on  device has a very |ow profile shape.
Such weapggA i ncl udgyWiekhdra! wme HonABN 81N EquidNe R8vS dfadsehbRinags ti onal
equi pment to carry. Thus, a flotation device that requires too nuch room
on a sol di er' s ipdysapampteyompenentstipiclespingiand diymgeny fimadporollpsgetovfier needed
equi prrent , and isndeda tuifen B BRIRPHERRALEInaly 36t SObAGL ] BO8keEOT di Nl Y,
a need exists for a flotation collar that rs confortabl’e to wear, easy to
mai nt ai n, conpéaherdfore result in deghedatiantWievwampgasats, of hrewellate Suthnerdldisdbas assuppor t
usi ng redundant_j nf.l ati rOVi t if of the
flotation cel Inge lﬁgglﬁ%sne &)grﬁﬁ&%@%?%}t ﬁ% ﬁ@ﬁtgon&ep‘gg%lﬁhgg%ggﬁ%ggog%fgp\?\/g%eer Fi n a
conf ort abl e posfloatomhich BhiMRRYin@Foviitidig. | NVENTI ON [ 0010] The present
invention.is an envirgnnmental | y-seal ed fl otatign. devi ce hoysjn mul tiple

| ndepenclbel o ot BHOEETTS, o e ot R AL ol ng” £ or
ex?lrrpl e, nec hardbﬁad l’llay adeityl v pedilehags. ]@sledreﬁeﬁ igphsie nﬁh?lr}qmrsmna fvsmbﬂJ |
inflators, or t i ke. Ot her ans for actiyating inflation of the device
ol ude, but Y RBYe 4 ket GoRS COATTOIR 631 Db BB IR FdGer  vat o
upon sensi ng NMbcthubhGoorlof 8 S6IER: O bodyathdyl prevéat thEesTBkLr6A Muipbrtdgsinees al so
may be used to trigger, activatiqon of the flotatjon cells. [0011] The

flotation devi &cdRdsauipaesand BRderdhetpeperemspRfith 9§15 edundancy shoul d  one

of the cebdgg fail, Aeor@XANP Red BHi&s fo? adofaubh bUIRY thhfid KomMitabldtd WE, Of the
inflation nmechanism Additionally, because of the positioning and design

of the i ndepend@asytto maiaib cpmpatilefith pthesspryiveheeap Prevides immediale SEPPOEupport i s

provi ded on ”UIuthQE%uﬁdag?iﬁﬂmontcbﬁpoﬂéﬂéfIlﬁiB\'/iaes efb¥e suppHisif ohd ofARENRhtidnne cell's
fails or is punctured, the flotation collar has an inherent design that

wi |l maintain chiés foisaprd mainiaing theatrotes’s eadabormwaterrip @ gpmfadsiable position.
SUMMARY OF THE INVENTION

[0010] The present invention is an environmentally-sealed flotation device housing

multiple independent flotation cells. The flotation cells may be inflated using, for
example, mechanically activated compressed CO; gas, one or more oral inflators, or
the like. Other means for activating inflation of the device include, but are not limited
to, automatic inflating devices that activate upon sensing moisture, pressure or
altitude. Remote control devices also may be used to trigger activation of the
flotation cells.

[0011] The flotation device has independent chambers, providing redundancy should
one of the cells fail, for example, due to a rupture, leak, or failure of the inflation
mechanism. Additionally, because of the positioning and design of the independent
chambers, even if only one cell is inflated, support is provided on multiple sides of the
wearer’s body. Thus, if one of the cells fails or is punctured, the flotation collar has
an inherent design that will maintain the wearer’s head above water and orient the

wearer face-up in the water. This positioning allows even an unconscious, injured, or
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wearer face-up in the water. This positioning allows even an unconsci ous,
injured, or 2 WD 03/009901 PCT/ US02/ 23350 exhausted wearer to breathe
proper |y wbhegoeeh a person rmay have |lost the ability to PeRiusbzRizshi s or
head above water. [00121 An exenplary enbodi nent includes two handl es, for
exanple, a left handle and a right handle, to nechanically activate the
inflation nechanisns of two independent flotation cells. Both cells are
automatically inflated with conpressed CO2 gas when either one or both
handl es are pu ’hﬂ&&‘ ERAGH bdd LVREehdabiliiy i e cel |
chanbers. Thus'l;J I ebne Oﬁ?ﬁ%&tﬁg%@ﬁ?ﬁ&%&h@ﬁ?/err]%ogrné a{rflééﬁnon- futzctional;
the user may useintairehipphlsad Aayd viagerpul | the handl e that triggers the
activati chani s | i :

vacuum éﬁ(ﬁz g]rsessur e&%é}{%{%@:ﬁ g?ﬁit%dfuﬂglﬁrn& rdlgiﬂﬁggég%l\#? gﬁgn‘@%l{%?ﬁt gﬁdéeal ed
cover is descr asedight hatelieaid ménbhvallyradtiviegihe indldtionmedhenisms efded fi gures
and draw ngs. Vacuu al j.n he t !

benefits. Onelr%‘é%gfrﬁlfnt% ﬁ%?{l?/lgcceﬁ}ﬁ'mBétjlelg%lﬁnaéé)@lst&ﬁ%k%%@g%agfﬁgcﬁrﬁ%lt%gs?é on cells
and acti vat i onCOpgsshaliensithérionaochath handkes eve patietl. diakle hardiésdras the apility toer
benefit is to reduce the vol une, of_the flotation,coll.ar .(: | at ed) ,
t hus making t h&WaP tlpﬁf)?eil ci‘?j‘??*’?ff‘t Tt pue of faepser %@arngglﬁ‘au%gl}gg?(gﬁné and

| ess conspi cuoamctifial, desréd e disb ele@enhthdito ptlhthe hendienihaigsggesotre exenpl ary
enbodi ments of the present, invention use a series of straps as attachnent
mechani sns f or 24UQIHYSIBHFR Mt FP‘)}‘-Up%ee%ﬁ@d cover. [00141 Another exenplary
embodi mqnélsﬁf ]Elhe fTl_ibtrﬁéth&fv?mbdu@{-%ﬂdqsrbssﬁ%xmcxiaﬁEﬂ?jqﬁomglmhani smls t hat
integrate the flotation collar with an_auxiliary belt and suryival. vest,
par achut e har ne&drog@ealby-gealeg covsy hﬂes%’&ﬁ‘%{l B‘rfl?ﬁ‘?l bejpxyt and dgpigte fPatée 9&?@5??‘16[ 00151
An exenpl ary eW@B@é mrlﬁ'av@ihgst. heachiirR $&ithe the YRBiILR Bollas pvideOictraltienefb.] ar. The
flotation collar includes an outer protective cover, an environnentally

seal ed cover, Omabenefit of yagumscabingisfe proteet thpfletationscellsangd agiyaiont or j nfl ati ng

the flotation %Lﬂaﬁismv‘%&lé‘airﬂ W%}e_r WG dbirisTRndthRl Bt i5 tPre St Beddlundd | Y
face up position in a body of liquid when the flotation cells are

inflated, and whise 8ontiomeollne@rhen deflated)ribiessmakingshe pallapmarerromiprable to
substantially e & d i ; Al Ak atiba &) bt ihaid s to
inflate or bec%%%rém%%erﬁﬁgk‘zéé%T %@fgﬁgggﬁgﬁgﬁ e>§errp| ary enbodi l_msnt of the
present i nvent idowiigs, sinfel estmplagrentbedineets of the present invention use a series of straps

as attachment mechanisms for the environmentally- sealed cover.

[0014] Another exemplary embodiment of the flotation collar includes attachment
mechanisms that integrate the flotation collar with an auxiliary belt and survival vest,
parachute harness assembly, or other equipment that a user may wear.

[0015] An exemplary embodiment of the present invention is a flotation collar. The
flotation collar includes an outer protective cover, an environmentally sealed cover,
multiple inflatable flotation cells, and means for inflating the flotation cells, wherein a
wearer is maintained in a substantially face up position in a body of liquid when the
flotation cells are inflated, and wherein the wearer continues to be maintained in a
substantially face up position if one of the flotation cells fails to inflate or becomes
deflated.

[0016] Another exemplary embodiment of the present invention is a flotation device.
The device includes a first inflatable cell, a second inflatable cell having no fluid
communication with the first cell, an activation device for activating one or more the

cells, wherein the cells are partially constructed of rigid materials, and when the cells
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The device includes a first inflatable cell, a second inflatable cell
having no fluid communication with the first cell, an activation device
for activwaDioagowne or nore the cells, wherein the cells &ca/ysartizal |y
constructed of rigid materials, and when the cells 3 WO 03/009901

PCT/ US02/ 23350 are inflated to a certain pressure, a wearer will be
rotated in a face-up position while floating in a fluid body, and wherein
the wearer continues to be maintained in a substantially face up position
if one of the fatéx&ﬁatbm £&khid ptRidrs st atedliiBbEroRieddf & MBS pdgfibhmk [ 0017]
Yet anot her exenplary enbodi nent of the present inventionis a flotation
devi ce. The deloging inelflwibeody andiviceeimiba weaeneoniipyes teabainpgtagied 5y af | oat i n
a fluid, nean i ni ng,
means for mai %?%S%Illlﬁ%y fa}{@ﬁsﬂe]?kglﬁ%ﬁgfcf&feloﬁmg ﬂs utél'% g&ﬁ;&gﬁ;@ﬁ%@l gﬁ&"’g%iu tion in
the fluid, anddeflated for housing the mul tiple means for maintaining in a
subst ant y conpa : ment, the
pr esent tOﬁH tion i gegﬁﬁﬁ{éfé{%g Jrggr\il}?%:dgh &lt%ﬁ?ﬁegev?ngéﬁlgﬁc d%aégwnﬁ iple
flotation cell sl,evwacﬂxe]‘demicainchldemhlltipiemmbepna?odmamtajmmgmdat gfloabin anfluiidit ai ni ng

a wearer substantia d_afl ui d a co ressed gas
cont ai ner, and M {’05%{% tg?g f{f@&?@'ﬁ %%‘ﬂ%ﬁlie%%\sfa %%]ltﬁmin(,gt rT}%on nmechani sm
capabl e of actmaihinthg atthe’ sdmd'pEreesmbﬁtalgatﬁyoyﬂlghnﬁemudnon_ltlelfhmsencgmsms nto all

of theflotatlo cells ot her .exenpl.a odj nent resent
invention is a ’Prl posipg W%@Qﬁ%@ean#&éﬂ Yrgingig ip ﬁ%‘i’tﬁ?ﬁgglyv&?mﬁ’?‘gtgﬁ?m%wpcel | s,
eagh flomllzls]onfcel I Iﬂﬂdﬂ&ed eﬂﬁ{pufl drye@mbf llarﬁ t8é presemt iiikf&itﬂfbhm%ﬂot&mrdefnce )
substantially face up and aflgat. in a a_copmmon etween. the two
flotation cel | sthedpaceBRiees maiple AgipHiemce ’Ie??h @‘Eﬂl%ﬁélév@ﬁkqﬁ‘d?‘ﬁ]ﬁtcap Koul d

one cell not i r&fhﬁhﬂamlh?aroveaﬂa@m&taﬁ{anwicle upBhdURal atflied, WRamplessed ga f ace- up
position in a body of f a conpressed gas container, and nmult)ple

activation neceaRngmgnd @&Blﬁ’lee?@‘ilmﬁlﬁ{l sphAHSEIAFF s ARtV atinainesherism eapebls of ng t he
conpressed gas ,.Gyhih, FE%rco gegﬁhg%ss@ylﬁ@éwmegs kuf@&aﬁ@ﬁhéh&a@addens cells.
BRI EF DESCRI PTI O\I O 0] a and 1b are schematic

di agr ans[0819]a r ear ﬁnetheammﬂ)m‘imbndéwnt Of@gp@m ipsprgion éf a Befatipngisiige-y
havi ng nul ti pl enfl t of
the present | nvibedPHas hBRAGT oRBARES Mol fodibotees 5?3“&‘?@?&"%@2 pect i ve

vi ews, from t henaisainingragveakse substantially face up and afloat in a ﬂuld a common wall

H'

between the two flotation cells, the common wall having a limited area such that
should one cell not inflate, then the other cell maintains the wearer in a face-up
position in a body of fluid, a compressed gas container, and multiple activation
mechanisms, each activation mechanism capable of activating the compressed gas
cylinder to release gas into all of the flotation cells.
BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIGURE 1a and 1b are schematic diagrams of a rear view and front view,
respectively, of an assembly having multiple flotation cells according to an exemplary

embodiment of the present invention.

[0021] FIGURES 2a and 2b are diagrams of perspective views, from the rear and the
front, respectively, of an exemplary embodiment of the present invention.

[0022] FIGURE 3 is a schematic diagram illustrating an exemplary attachment strap
connected to a flotation cell.

[0023] FIGURE 4 is a schematic diagram of the cross-section of a cell wall of an
exemplary embodiment.



front, respectively, of an exenplary enbodi nent of the present invention.
[0022] FIGURE 3 is a schematic diagramillustrating an exenplary attachnent
strap cowpasiedoto a flotation cell. [0023] FIGURE 4 is &Cyalsemeissc

di agram of the cross-section of a cell wall of an exenplary enbodi nent. 4
WO 03/ 009901 PCT/ US02/ 23350 [0024] FIGURE 5 is a schematic diagramof a
top view of an exenplary environnental |l y-seal ed cover assenbly. [0025]

FI GURES 6a and 6b are schematic diagrans of rear and front views,
respect'w@% of anpEXRIPS AlaksciRiiaBE dREMAT offtop V6w BF A5&RMpiafyent i on. FI GURES
6c-e are schematic dla%rans of exenplary straps and exenplary hardware
used to attachenviren@enialhsseplsd consr asseillyi on cells. [0026] FI GURE 6f is a
schemat Iy} agr am ofyeRieahy 6b Hedabnllioldkiahld of bl i froh0OEH, FI CURE 69 i1's
a schenutic di agram of an exenplary environnentally-sealed cover. [0028]

FI GURE 6h i s arespdetivaly,iof anléxegplany ofteredorerf thepresentapeniéamnect ed to an out er

cnvi ronnent al | y- sod O aavrs f g el B GGy R A LG Y (e

base of an exehpliwarg usaufth attash thersrepsctnitterflotedios icelly. [ 0030] FI GURES 8a and 8b

are sch | c diagr .he back.and t i L of an
exenpl aﬁ@/&tﬂ]f | at i onﬁ@éﬁ{aﬁ% e Brﬁllétfc Jé%&;rgig ,Bf %‘ﬁg'%%:aﬂ fog%g?fé{aﬁﬂ%%hpr essed CO2
gas. [0(6d7] FI GURE BIGUREX SIS hecrimatic dibgrgmafianéxenipiary epviohmentalbxeajetiar y
inflation mechanismnmounted on exenplary flotation cells. [0032] FIGURE 10
is a schemati c*®®gram of exenplary flotation cells and inflation

mechani S{msﬁserted FIGURB6H & kstitmatiadiagrain of eddnpldy sird)e 3ainettedddRhSuler] a and
11b are sc

emati c djagrans, of an exenplary activation ssenbly attached
to an envir onnﬁ?ﬁeé?qdfﬁgséré?eéao‘ﬁ S%Péfr?‘pslﬂirn%@eég?dltgmgﬂb%exf??@ﬁ%orrpI eted step
wi th exenpl aryes@lofisepbiyasard cébwrt he pul | tabs and Figure 1 Ib shows the

attachnent detail with the CO2 cylinders renoved. .
[0029] FIGURE 7 is a schematic diagram of the base of an exemplary inflator

mechanism housing.

[0030] FIGURES 8a and 8b are schematic diagrams of the back and top side,
respectively, of an exemplary inflation mechanism, pull cords, and cylinders of
compressed CO, gas.

[0031] FIGURE 9 is a schematic diagram of the top of an exemplary inflation
mechanism mounted on exemplary flotation cells.

[0032] FIGURE 10 is a schematic diagram of exemplary flotation cells and inflation -
mechanism inserted into a barrier bag for sealing.

[0033] FIGURES 11a and 11b are schematic diagrams of an exemplary activation
assembly attached to an environmentally-sealed cover. Figure 11a shows the
completed step with exemplary cords attached to the pull tabs and Figure 11b shows
the attachment detail with the CO, cylinders removed.

[0034] FIGURE 12 is a schematic diagram of an exemplary cover used to house the
activation assemBly.

[0035] FIGURE 13 is a schematic diagram of an exemplary environmentally-sealed
bag and its tear channels.

[0036] FIGURES 14a and 14b are schematic diagrams of the top and bottom,

respectively, of an exemplary environmentally-sealed cover.



[0034] FIGURE 12 is a schematic diagram of an exenplary cover used to house
the activation assenbly. [0035] FIGURE 13 is a schematic di agram of an
exenpl ar ywersiooonnent al | y-seal ed bag and its tear channelP€ST/USOD3B50 FI GURES
14a and 14b are schenatic diagrans of the top and bottom respectively, of
an exenpl ary environnental | y-sealed cover. 5 WD 03/009901 PCT/ US02/ 23350

[ 00371 FI GURES 15a and 15b are schematic diagrans of front and back views,
respectively, of exenplary attachment straps sewn onto attachnent tabs
protr udgaﬁn f rom angy | 850 Yin@ DA 4O SURERAA diYeraRed thnt MMBack [18@881 FI GURES
16a, 16b, ahd 16c are schematic diagrans show ng an-exenpl ary )

envi ronnent al | yespastivedyl of oxempldse pitaghhpritsptssewn arip gdachmerf jelsProFusingct i ve
cover. [00391 RES ?Qg 7 . tic diagrans of the front and
back vi ews, reggggyfve é%§g anégﬁ%ﬁ%?gﬁgQgggénpled exenplary flotation

col | ar. [0@BYAl LED DHSURHESTI6AN (bFardREF ERREIBNENBABENENTS W09 20dxeFIDlIvt | on
collars are described generally in.U S . . Br adl ey,
which is incorﬁBFQF@ §W$%%%Féﬁ%§a ?%?ﬁayﬁﬁé%%R%ﬁgpgg%?2§%§%§ted art

pat ent s [0089y di sc|l ORIGURESR Ehiand 1 thodré sehsmhiiovdingamsecshafrontadé pakdeas,
conpartments, such _that .if ne of t cO rtnents e to fail, the

renai ni ng conpﬂ??ﬁﬁﬁg%‘%Ffomﬁ¥F§V5ﬁTﬂﬁgﬁ?ggg%?ﬂﬁ¥m§ﬂ§§%¥t the wearer in the
wat er . However DETAILEDSPESERIFEON OFRREFERREDEMBODIMENES from t he neck
up, such that the wearer uld b si.tioned.f -forward i e water.

Al so, sdf0 el ated @P?nﬂé$ﬁ%@§“ﬁﬁﬁgﬁﬁggﬁﬁﬁ@y&hgﬁggﬁgmﬁﬁb 6??9%#Ebne of the
air chanbers wWepRIdyowhidh ks indBRkdrited by refdin@e HértihinCit éntik@y. RélatedRBp&ENts O keep
his or her head above water in a face-up position. Additional

K ¢ : ) y, spme of
these devi ces, TPpHisclaseigiption cglias byajeguseliplependay: ORRRIPRLY FI! thay 1§
vari abl e cent ep,ofr tRUQYAARMeNE Wieho Bil, B AthAni6 L LémpdrinRAR (Ffinlaha) G6hIdS
fails. This inconsistent bal ance of t he buoyancy in the <cell reduces the
ability of thes@bsupaert the eereaindhaatan dénveyPlotishese dewipeusiPaer 8ber to a
face-up positi gf&%qéﬁe’ ﬂ‘gﬁgﬁé‘ﬁéckﬁ%s%ﬂ @bt RS fredrb QT Rlid B RRIoh@! fcd-ReWiE S t he

user to disasSe unit en It needs to be either cleaned and dri ed.
[ 00411 The pr egenvatirnddse: sooe relsted arndevipes previdsembeunsiable supnort ifieng afghe The

shape and posi fr Icﬁz{}l'lﬂ%gsa\?r%rﬁ gchﬁil,i Iﬂiliu?gt 1?‘91'01% cﬁ:ﬁilclll% fo@% v@éﬂ&r %5112&5 hRlordsed to

=3

construct the devi ce, ’
head above water in a face-up position. Additionally, some of these devices, for

example, are designed in a way that results in a variable center of buoyancy within a
single cell if one of the cells fails. This inconsistent balance of the buoyancy in the
cell reduces the ability of the collar to rotate an unconscious or exhausted wearer to a
face-up position. Additionally, prior art flotation collars require the user to
disassemble the unit when it needs to be either cleaned and dried.

[0041] The present invention is a multi-chambered flotation device. The shape and
positioning of the inflatable cells and the material used to construct the device, among
other features, ensure that the wearer’s head is supported above water in a face-up
position. The redundant chambers ensure that the wearer’s head will still be
supported if one of the chambers is punctured, fails to inflate or is otherwise not fully
inflated.

[0042] An exemplary embodiment of the present invention is shown in Figure 1a as
flotation device 100. In this figure, the device 100 is shown from a rear view, relative
to the position of a user wearing such a device. Multiple cells are shown, with each

cell capable of maintaining a user afloat in fluid. Although two cells are shown in the
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other features, ensure that the wearer's head is supported above water in a
face-up position. The redundant chanbers ensure that the wearer's head
will stilwolwaoo®opported if one of the chanbers is punctuPed/ushaRi3so t o
inflate or is otherwise not fully inflated. [00421 An exenplary enbodi nent
of the present invention is shown in Figure la as flotation device 100. In
this figure, the device 100 is showmn froma rear view, relative to the
position of a user wearing such a device. Miultiple cells are shown, with
each cel | Cape&hﬁl L LB FoR Qe oiSiipliaily), Bdte thih flotbells arfpbdiugi t wo
cells are shown 1| a?%gﬁgé% 03 00996)1 Pg'll/ SQZ/ 23350 exenplary enbodi nents
for sake of si inptenss thyrelinbility of therbaekup celdd dven Hioae progeticlsplds arnoti ncr ease t he
reliability of ;the C ells even if one or nore cells are not
functioning pr guﬁlgt??n@?gé&g}g%%] A first cell 110 extends fromouter seal 111
to i nnerfo&Bhl 113. A fsscehiloetdnds 20 oatet seablkl 1ftp omeinsgelell3sagecond eelk o i nner
seal 114. The I be fabri e I X | jhgtic
fabric coated ﬁd %ﬁi@qg?éo%oﬁeeré?a:ljg?t\?\j ei gelaln%%' aflrl]ig]? lgtnlg %%&ﬁ%ﬂg stem 151
and 152, shownekdmph, Gitorrea Rathetié fabridevatedwontoee oamomssizles fithyvinglyilaatiohocat i ons

141 and 142, respectiv ..The valve_stem 151 .and 1 nn S
cylinders, whi (Y?\le‘?wﬁffmt}g X’?do}ﬁe%ﬁ‘ﬂlné}glg%?atvmtﬁd’é?ug?e%tagg Ty s{gug%ﬁ | 110 and
second cel |l 12Ratidne@IpE&id Me| Kspeltivelys ertrndlve efet 152@nd $5haundcegasbehi nd t he
first cell 110 such that., the second ce 120 . partiall vers th irst
cel | 110, as sK¥SerRaVRChEREbe, for exaypl, &ab%}’%lpfl‘%ﬁit% rs%ﬁyﬁqﬁiaﬂ SOt Sader
floating body gu4 f@pectivery. ahélsRbnd dell46]s héuntddibehiad eEirarcyll ¢ nbsudh thant |
first cell 110 and second cell 120 have a comon %@I 5, H?aé xt ends

i |
from seal s out & seeonp cqlf $2Q partigllyspvespthe figsi gell HIQ; s shoy g\Wal forms a

portion of the,beal,Qf mhil@inkabddade®datidel€bdgRekticBeorfar@ert of the second cell
120. The area gf common wall 115 is limted, thus ensuri anzt hat should one

cel | be [804t ured, Trathis cremplpnyenbpdimenty fisbpali H8 apdeecend sl I2e¥G%nal , then
the other (f ulch%fﬂoﬂwaﬁtl?gj,)the&?J(tlen(fsq;dfﬁl Dilslohr QUET3ltd inhBARA AR Thisgi di ty,
mai ntai ning the wearer in'a face-up POSItI on above the water. Figure |la
al so shows r et entinon weilrlap fams apbienof thpeianekiha Bt ealid LG eaditkHont ofdhe aps
132. The attachmeny aéﬁt {RPS1d 3eq BF &nﬂﬁﬁ‘fjwﬂpl 1%q§Pm§tQ(E thu‘Q%T@u?iﬁg #3PsHepianect ed
t oget her and sécure o the wearer, as shown, tor éexanple, Tn Figure 6h,
15a and 15b. one cell be punctured, fail to fill or is otherwise not fully functional, then the other

(fully-inflated) cell retains its overall shape and rigidity, maintaining the wearer in a
face-up position above the water. Figure la also shows retention strap attachment
points 131 and attachment straps 132. The attachment straps 132 are used to keep the
device 100 connected together and secured to the wearer, as shown, for example, in
Figure 6h, 15a and 15b.

[0045] Figure 1b is a front view of an exemplary embodiment of the flotation device
100 shown in Figure 1a. Because Figure 1b is a front view, and the first cell 110 is
mounted in front of the second cell 120, the first cell 100 partially covers the second
cell 120. Figure 1b shows the oral inflator guides 171 for the oral inflators 170
(shown in Figure 2b) on the first cell 110 and second cell 120.

[0046] The oral inflators 170 are back up systems in the exemplary device 100 shown
in the figures. However, such oral inflators 170 may be the primary means for
inflating the cells. Furthermore, although two oral inflators 170 are shown in the
exemplary embodiments, only one is sufficient, or more than one may be used. The

oral inflators 170 may be used when the gas cylinders that automatically inflate the
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[0045] Figure Ib is a front view of an exenplary enbodi nent of the
flotation device 100 shown in Figure |a. Because Figure Ib is a front

vi ew, andwOha/0699st cell 110 is nounted in front of the ®exarsdzzabi 120,
the first cell 100 partially covers the second cell 120. Figure | b shows
the oral inflator guides 171 for the oral inflators 170 (shown in Figure
2b) on the first cell 110 and second cell 120. [0046] The oral inflators
170 are back up systens in the exenplary device 100 shown in the figures.
However, such |, Ayec\VA t i linfldtdf dndt i Ng
the cells. Fur ngar %@g@gﬁéﬁﬁ%tmagﬁélﬁﬁﬁ l’éﬂg{ﬁ%&%’a&ﬁ%@%%ﬂgﬁ%ﬁ a:nﬁ t he
exenpl ary enbobliowsntost, thembymanmelly infletirfef the padlat Twe orabindlatorhbif asidoayn be
used. The oral, inf ors. . ' at

aut omat i cal 'y 115 eaieE ¢l i gTal BBt B i F o8RRI e PREE R
functi oni ng or uskrtke atherdgadior afinao grde the ormhinflawe tedss other pwonth andinlitzateor and

blowinto it there nually inflatin h el | Two. or i.nflators 170
are shown in W@uaE%ﬁGE% aﬁé’t‘i%?lﬁ%?tre’ o 6%%&(315 7§ Re re\?\%%l?lé’req%lpﬁ%?n‘bgl %r arms is
damaged, the wegthistRyuchusdort dxemple/wsnebvaaydrabve, thatprémoteg didiow meoner al
inflator to hig or, her, nouth and initiate nu inf]atjon. . Furthernore,
each inflator WY’“P%O‘E}Vé?‘g]?rﬁmrﬁsdt@&l&b%‘ﬁ(gga% ﬁﬁsgm%‘@ﬂ 'ﬂf@ﬁ%lsgﬁg "8, for
exanpl e, a onethsayllvidy escapiB@t pronotes air flow in one direction only and
prevents back flow of air. This will prevent air that s blown into the
cel I's frl8¥7scapi ngWhF’BG‘ﬁl?ﬁeda_\fh"eﬁuulﬁfelcﬁlﬁ%‘tf,thetfilfﬁatWBI YipY L(%Crgm?tsmg}ut{-he
flotation devi Pﬁer%g@ga{seﬁléhtcoﬂ_lll_garﬂiﬁnw, as $hBWR irSFighredBSmilizb] FdescGigMIas EHBANL S, as
shown in Figure$s 2a and 2b. ese flcf;ures show perspective diagranms from
rear and front Ppepespecdisgrans fromsgnsand frant persprretiyes) 113§P-efth‘feiyaf’§@l y-gtRfedcel | s
according to agu8¥aRka¥ing WAt PlryYntoliheRt SR redeRMBNHBA- ST 151

TC
and 152, protruding out fromthe first cell 110 and the second cell 120

respectively, aebhReprotrudingeutdem Gefist edinlOand the sexopd egll 120aepRCEYRE s hown
in this Figur .elz?nnfétltﬁeﬁg PERRS ?cﬁﬁﬂr@sged]@éz ér%ipgéré gﬁb’ﬂﬁﬁtwﬁl@n Ierigat). s at

attachnment poin using, for an exa n attachnment “stitch 133.
Al ternativel y, Asta¢hnsenbretyapd 3% ssettached tosthe eglls ahatipclippent peigt 1HusiigHor e slits so

R e o r AP SRANGS b Sh AR A ITBORROL RSl S6L Ly SRRl bl mipRPONEN!

wi t hout havi nge?t{%npné S&un ntermedi at & conponent’s inflators
170, whi ch ar eledshdughntht kiits exthathastapecdnoeit vetside egmponente dingrdlztet intesiohod  of

Inflating the %glllrlfl)()srl’entg'l;;velthgl%%ia;[fiirl(g) poetge sewn 0 f'lailelerecQaﬁelz (%Irvnl;[olﬁgntx\.ear er's

[0048] Oral inflators 170, which are used in the exemplary embodiment as a
redundant method of inflating the cells, are positioned generally below the wearer’s
mouth so that they are easily accessible by the wearer if such occasion arises.
However, other positions for the inflators 170 is possible, such as higher on the device
100 and right next to the wearer’s mouth to ease access.

[0049] Figure 3 shows the cross-section A-A from Figure 1a. The exemplary
attachment straps 132 are affixed to a flotation cell wall 350. Attachment straps 132,
which may be constructed from heavy duty reinforced vinyl, are attached to disks 325
and 320 at, for example, attaching areas 310 and 330, respectively. The attaching
areas may use stitching, glue, staples, welding, or the like, to attach the components
together.

[0050] The exemplary stem 151 is shown in Figure 4 from a side perspective of the
cell walls of an exemplary embodiment. Valve stem 151 is mounted through rear

wall 410 of the first and second cells, close to the common wall 115 between the cells

8



nmouth so that they are easily accessible by the wearer if such occasion
ari ses. However, other positions for the inflators 170 is possible, such
as hi gherwonswpimodevi ce 100 and right next to the wearer PETAS0Y/EB35® ease
access. [0049] Figure 3 shows the cross-section A-A fromFigure la. The
exenplary attachnment straps 132 are affixed to a flotation cell wall 350.
Attachnment straps 132, which may be constructed from heavy duty reinforced
vinyl, are attached to di sks 325 and 320 at, for exanple, attaching areas
310 and 330, r t PS i gl ue,
stapl es, wel di ﬁﬁ%ﬁ lbq ngd?%é attac tlg ﬁgﬁ%ﬁn%&ﬁ%ﬁ%&ﬁaﬁg?ﬂ [ 0050]
The exenpl ary stemrhSILS&eal aezshﬂéﬂ/laecuwtﬁ@ eplis élmaﬁdrléﬁlt%eﬁiﬁﬁegngﬁ@b@éﬁﬁé of the
cell walls of an S unt ed t hrough
rear wall 410m%3f§'t“ﬁterg)nfb gﬁq[l%hgqsécon g(%q\éﬁlg’gt%%glg%ét é;Dcom‘rnn wal | 115
bet ween [005¢] cel | s @iWGﬁﬁ@E&%c%gtdﬂS@wmﬁSEWofmexmpiarizo The front

side 460 of the cells.i n 05|t side em 151.
Seal areas 4506@E8W@t?1§'ege@8c¥m(§’eﬁ%@ Oﬁﬁ? pff 11(1)Vgee fe ﬂle eal &Jé!,g%{l S%Qr eas 450
may function byousés th€bietdmodd ¢edls 1164 129 andpotkcta df, frcmt erp/inenmeml effaas | i ke.

[0051] Figure 5 is a schematic diagramof g t iew of an exenpl ar

envi ronnent al | {palgay t@&lp@gggﬂntggﬁy SI?J@H@OB?I&(Q%F‘ \{lﬁg’é’ﬁﬁ? %%Se‘f}‘ﬁgrg;ge%%d cover
500 houses thgsQARA cBVer AN Vféelhdn’ﬁpa'blkéh ta@dsui@tlgﬂdeaﬂ)wﬁhel&te&c]bﬁedfcém
environmental effects _that nHen the inte I‘Ié 3 (lilnCtI gnal ity of
nul tiple cellsWheuteseli ‘%rﬁP"ﬁ“’atS‘él e, dhesferlgd eTe? qylé SHEE PR A Packed to

ensure a tightsedly a)ﬁ'ﬂwi') R einE 4. xBH teafhd ﬁotlon\mﬁﬂtldtai%y%llhﬁgo@ €ll s | vat ed

to inflate, the sealed Cover 500 is desighed to rip at tear (@qe 520 and
top tear line sﬁbatammlm%@npwgtfrﬁ9twlts>ntheswqarﬁrtp}ﬂé%wwlSamglqrh@“ B 1 tabs
550 at a tear e PokAs 28 AnBEThhNRNERNES inREHly D ik sBal@iddvesSt I'i NY
or handl e. Thekéalsega?%égg%ver 5800 clgnt ai ns séa |nlg ghg%t hat maintain the
integrity of the) wheltheltearlings 520500 S&hmrxpn@imaﬂndihﬂé%d@zé%mér%o are

ri pped open angd tdg? enclosed cells are inflated. [0052] In one exenplary
embodi ment shown, the initiation trigger is a pulling of activation
strings [00&] both ah&nsbxamplaryplpbwgm@pehpwmehes@ah@!l toggesis ARdlingtofr espect i ve
tear lines and_at the.sa [ rs to

rel ease their 53%“1“" e nﬁhea& %&Ffigsgsh%fﬁ) i Q?%ﬁgﬁéag%;cﬁggggéggﬁ egt?%r s that
conmuni cat e W tdar lifee andhtltse same time trigger the compressed gas canisters to release their gas

into the cells 110 and 120 through gas connectors that communicate with the cells
through stems 151 and 152, respectively. However, the sealed cover 500 may not be
desired to tear open at all such that the sealed cover is designed to be big enough to
maintain multiple inflated cells within it, but is folded when not expanded due to
inflation of the cells. If the sealed cover 500 is designed to not open at all during use,
this would further protect the materials and integrity of the enclosed cells when the
wearer is afloat in, for example, the ocean, and may be afloat for a long period of time
before help arrives. Other mechanisms may be possible to separate the tearing
process of the sealed cover 500, if needed at all, from the gas release from the
compressed gas canisters.

[0053] Covering the sealed cover 500, which house the cells 110 and 120, is an
outside cover, such as the exemplary outer cover 600 shown in Figures 6a and 6b.
The outer cover 600 may include a top zipper seal 620 (using, e.g., snaps, zipper,
hook and loop type fasteners, such as VELCRO, or the like), grommets 630, beaded
handle attachment snaps 650, male chest buckle 640 and female chest buckle 670.
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t hrough stens 151 and 152, respectively. However, the seal ed cover 500 may
not be desired to tear open at all such that the seal ed cover is designed
to be bigwemengtwto naintain multiple inflated cells wtirCA/USD223386 i S

f ol ded when not expanded due to inflation of the cells. If the sealed
cover 500 is designed to not open at all during use, this would further
protect the materials and integrity of the enclosed cells when the wearer
is afloat in, for exanple, the ocean, and nay be afloat for a | ong period

of time bef Or%hég&@sgg,ﬁlit Ei1s Phidedr (BGIIAR 3 BEndRKeNF3008 Skithifed i@ SEParate

the tearing proces e seal ed cover 500, i needed at all, fromthe
gas rel ease fr greatehdetaitbripw.odthadferpase odiguesacsdh. [Thegrje @hnad fample 470 seal ed
cover 500, whi I c b S i such as
t he exenpl ary gﬁ?ﬁ%ﬁ%\%%&%@ té%eg\g\en}gllh%p@f éﬁe?éss"v%gﬁgﬁhggg%% 6@%(2&%13:{1& cover
600 may i ncl udéedcd i pecaiodperund grlus@2Mmelugnidipnt ehegt areas M deadei ppdle hook

and | oop type fasteners h . ﬁh%ﬁ) t | qugg beaded
handl e attachm"el%tlc sﬁrétpsga%gsggrer}’gﬁlewc es ag%ﬁ(ggtéhg‘%‘%gﬂ 8?7& ehcﬁrrllgaé?erbuckl e
670. 9 WO 03/ 061294 ith ROCTABHRTR 88 HBndid seetathed fionf the snaphe5% elHehandlaissf er

t hrough an opening in seal, 63 as_ex i ned.in reater il..below, with
reference to Figt r“’%%onélﬁ‘gﬁint.o c?%éﬂ}?’gl’rgmgjfgfl%tﬁﬁn\‘geoﬁ&% eou%'fﬁovegﬁé(g ndt#lg%kl es are
mat ed toget her aph@tion bftheigBIcylisdevspay desgibedbelowver 600 so that the device
is secured around the user's %;?)glgﬁtand front ch eaded handl e

...Jh
at t achnelP54naps 6560 V& CTH| Yﬂﬁﬂlyﬁomﬁtf‘i 3{ %’g‘%tee’gﬂéw ;ast &8 in such

a manner that cwittdwiRHeR ay@ vbkCach hatetals dleandds ite tireed cdveos00 MEis Naps
650. The handle is further connected to ,ci),rds_that rom)éef' t he tearing of
the outer covercn®ess thatthe R praperty oh ihesmtesiel 1 pR ipsentRrPRey St the materifl s o " ped

bel ow. [0054] ThenQuWiREperSYIRE wabltek %aiﬁéﬂﬂjy%obﬁ’ngQﬁ'@l% diesdyesdn@fucdmat er i al

t hat has been pre- coated with NIR es before such materials are made into
the outer covePr®e: THANIR peopsticegnablafor exmnplg, REAFNGPE FISGUHPRHENS it eri al i s
an inherent pr Q&%feta)ﬂdgivetsﬂ&d@@w@ﬁﬂe@é wh&\iid \A@Q{tmdgasugﬁ Qﬁ%fstG{)Ottlﬂaﬁ%{llVi@§of ater
gained by a coating of the already constructe product. The NI R properties
enabl e, for exapglecaseraytbit tekecddvantage of ssb NAR peAPSItie® | ocat e and save
stranded rer's r j SHGHL r O Y @D USBar? thesPECI al
camner as {0 at take \gg{&%‘gstpgase oPésugﬁ R&g@pazlgtg?es. [00_55]n St rraps E:pass

t hrough the gr oveaset’s vé3haeess artotigc tevidee If thist exemplarycemitiogimend begsed

handles (not shown) snap into beaded handle snaps 650, as shown in Figure 6a.

When the wearer wishes to deploy this exemplary embodiment of the present
invention, he or she pulls on either the left or right beaded handle, or on both of the
beaded handles, which in turn pull pulltabs 550 (as referenced in Figure 5). The (
ripping force created by pulling on the pulltabs 550 promotes the tearing of the outer
cover 600 at tear line 660, and pulls pullcords attached to the activation levers on the
CO, cylinders, releasing the compressed CO, and inflating the first and second cells.

[0056] The reinforced vinyl straps 601 are attached and routed as shown in Figures
6¢-6h. Figure 6¢ shows a strap 601 being placed on an attachment disk 602. Strap
601 is attached to attachment disk 602 by sewing, gluing, welding, or the like.

[0057] When strap 601 is attached to attachment disk 602, the combination is then is
sealed, using, for example, heat or RF, to base disk 603, as shown in Figure 6d. The
base disk 603 is then sealed, using, for example, heat or RF, to the cell walls 609 of
cells 110 and 120.
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wearer's vest, harness or other device. In this exenplary enbodi nent,
beaded handles (not shown) snap into beaded handl e snaps 650, as shown in
Fi gure 6awo og%ea90t he wearer w shes to depl oy this exenpl argTdrsbyeiizaent of
the present invention, he or she pulls on either the left or right beaded
handl e, or on both of the beaded handles, which in turn pull pulltabs 550
(as referenced in Figure 5). The ripping force created by pulling on the
pul | tabs 550 pronotes the tearing of the outer cover 600 at tear |ine 660,

and pul :jﬁ)s@rl | cor dsmipt LRENE theh Roiddie R EhdnYAL, WO iV RYIS, iAfD thhe CO2
S, d cO2 and

cyl i nde el easi ng the conpresse inflating the first and second

Cﬁ| Is. [02_56] atviropgenifllyrscalgd 0o vey| Asshoapdn Biawedldontiape A¥tPratrchelited as
shown in Figur - . : I n an
ttachment d simgry udl QUL Gy Bnghes o Wl EOA Baw 1L RIAFERYRT

sewi ng, gl ui ng4), wehglinrijs examplhecdpinue(nof $OST). Thedeesand the tanaf thes at t ached to
attachnent di sk 602

t conbi i I en | . i,
exanpl e, heat SIPVHI%E?GI%@?YB%% 8 8%&5@%5 eggela’sﬁf)\b/\%n}pze?ﬁ%lggglgé{gg. 'Ihﬁget?trobase
gb;k ?03 i s t hthe segRrl60t andi6l4ngp shbwn irckigurplég, heat or RF, to the cell walls
o] s 110 d 120.. 10 03/ 009901 . PCT/ / |
are t her{&ggh ded, f 1g1ér§§ﬁﬁlpev&:s n:\ﬁ'\g’élc??r So(’%gs“f e ?lég%éo %?31"12)?%04 aBotbn R cells
e ?;/l rﬁn (rjrent al | ymseamestaltosaled cér,ana ifen iltredded thrangh fgrontrogls sithapser604 ar e
ot ems 151 (fr oeFeHr Bverdto Msfgtres Giedn Bebfieyeat i S Rtdope Bbuny .
ngf | egs find t hené Qfe?l@xf’s ﬁd%%ss,%ﬂﬁﬁh&?ﬂgmah@h%yhéﬂahm oiixas thokarre seal ed,
exanpl e, using ue, or heat, to .t straps, 601 a 604, h
in Figure 6g. PUsefachinggenfisgrtionoig Pesyiblss “lgéﬁggé}%at’\%ic‘gﬁ affr%c‘gg stgvvn

straps 604 andyfiQdeaifsbb&y in@Mhg ARABAEAEMogeal ed cover, and then threaded
t hrough gronmets in the outer protective cover 600. l\gl_ on straps 605 can

then be [0&WH to at t Bemhirem ef a1 qx_te@plaahin@w mpchagigm figme (09 isshown pfpgue . of
otherwi se to sequignt l%{s%éht b8 GP4dehrticRlat H&n &hbodfhée butdifeac hi ng

configurations are possible as long as the flotation cells are secured to
the wearer's belpes andalesinsqrapassiblsas loag patiy metiqrop gy samaappgntthef an

has been’ shown PRS0 e Rhy BRI S eIy b B0 i A T and
desi gns are possiniiging thelpositjomef thhEgmé Tcwitlorespent tolilee wears apdwikin theThe

overall flotation device. Although six guide holes 720 at particular locations are

shown in the Figure, any number is possible at any location as long as they function in

the same manner.

[0061] Although the above components may be assembled and configured together in
a variety of ways to ensure that the eventual flotation device has all of the advantages
set forth in this invention, the description set forth below in connection with Figures
8-17 will set forth an exemplary embodiment of an assembly procedure.

[0062] As shown in Figures 8a and 8b, to begin assembly of an embodiment of the
internal components of device 800, multiple cylinders 705 of compressed CO, gas are
housed in frame 700, as shown in Figures 8a and 8b. Figure 8a and 8b are diagrams
of the back and top, respectively of an exemplary inflation activation mechanism.
These cylinders 705 may be, for example, Hawkey-Roberts inflators. Other types of
gas cylinders are possible as long as they are generally safe and easy to use.

Furthermore, the gas cylinders may alternatively be positioned outside of the frame

body 700 and at various location with respect to the user as long as the cylinders are
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frame 700 has threadi ng guide holes 720 and inflation stem holes 730 which
assist in mintaining the position of the frane 700 with respect to the
wear er armowsbsom t he overall flotation device. AlthoughPSTRUSgU2II80 hol es
720 at particular locations are shown in the Figure, any nunber is

possi ble at any location as long as they function in the sane manner.

[ 0061] Al though the above conponents may be assenbl ed and confi gured
together in a variety of ways to ensure that the eventual flotation device
has all of the, advapl AdRScens QIIS]d (]idﬁsttsﬂbétd?m&lw ﬁtei‘f@x‘é%ﬁf B8moldisendES®E | Pti On set
forth bel ow i n connection Figures - set forth an exenpl ary
enbodi nent of awamssenbly procedure [0062] As shomn in Figures 8a and 8b,

to begl embly of, a'e] devi ce
800, rrul Eﬁs‘ﬁe cyli ndlgfr;‘]rsé W%@gﬁ@%&é@p%h%%ag?lgmﬁouge |Ifr)1&1f rame 700,
as shown in Fi gyimdsrs&ﬁc«amdeasbd C6Ej g&sﬁ@salad&ndlr@ldethplél eirdsgi0dnBullagfdst®Re back
and top, respectl vel i an |

These cylinder & efﬁ%“%@ tcb@‘e p?%ﬁtebnrgfar(r%ﬁowm r%%) %%{) ﬁ%ed?ﬂﬁggﬁ or s.t%g her

types of gas aytiviatokeT05. AVienplsséadr@uisor magords thehnﬂratmnactgawesr\ailll y safe and

bosTti oned out Sftrse grmpreed (hed St el Tt tectng e rh R GeRR 0
respect to theatssthchas td ?ﬂgalﬁf(nbtfsﬁoﬁw dnnnkecrysmdaerrm(ﬂﬂ WYRnQBd ﬁlﬂ%@dls are

PCT/ US02/ 23350 accessible to the cells and. d subst erfere
with the novemghtedsmopghdo %aﬂ@rpuﬂrag’ee?s}lwrﬁv g7t0§,agagg§rg g"?enbl y
procedure and pgfighd §MRRP alRehMRRARall R préxiriRder s of corrpressed C2 gas 705
and the threaded pull” cords 801. Pull cords 801 . are connected J;I%

pul | t absl0868 ( shownFigared shawe thsyntlagign W@aalé@dh%mﬂwbés ACVaRe

activators 705, \\hepn \;\H‘Jﬂ%@%ﬁ"t@ﬂot%ﬂ SRIOMN thRr 81, Afich S veHurR! i @Ebd to

activators V\A|| rel ease ressed gas and inflate the first and
second cel | s. TDhaeapihelcylinsietts Oé@&d th&la@t“’atl‘?fa@?@énl’él@ﬁf?ﬁl?“ﬂ%@“(‘ Aerisshown) on

the cylinders Zlg)oi}éurg\rﬁg Nenpuhd, cords are pulled enough to nove the pull
58"

tabs on the cylinde gas 1s released without stop wuntil the
cyl i nder9065le” subst Asshad ip Figug e pettionseldhe flogeacel adithe Btivdtions t he

0012010 TGk 069501 055 MRS el BT GNSPRITLEC M 1 1

protect the cylsealitigr The DY eniotestdf¢hedftntitivacelirararivbied accordidn-siyle end/packedrent

debris, into the “legs” of the exemplary environmentally-sealed cover. The packing and
folding methodology aims to minimize the volume of space required for the entire
flotation collar, thereby making it less cumbersome for the wearer to wear.

[0066] Figures 11a and 11b show the attachment of an exemplary inflation activation
assembly to the environmentally-sealed cover. The cords 801 from the activation
assembly are ti;d to the pull tabs 840 on the reverse side of the exemplary
environmentally-sealed cover. Figure 11a shows a completed step with cords 801
attached to pulltabs 840. Figure 11b shows attachment detail of an exemplary
inflation activation assembly, with a housing area 831 with the compressed CO,
cylinders removed.

[0067] Figure 12 shows an exemplary cover 850 used to house an exemplary inflation
activation assembly. Figure 13 shows an exemplary environmentally-sealed cover
860, with its two tear channels 861. The tear channels ensure a consistent, reliable

channel for breaking the seal and allowing the flotation cells to escape and deploy

upon activation.
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noi sture, and contam nants. [0065] As shown in Figure 10, portions of the
flotation cells and the activation nechanisnms are inserted into an
exenpl ar ywerjooonnent al | y-seal ed cover 830 for sealing. Po#/Uusomesssi obes of
the flotation cells are fol ded accordi on-style and packed into the "legs"
of the exenplary environmentally-seal ed cover. The packing and folding
nmet hodol ogy aims to mnimze the volune of space required for the entire
flotation coI | ar, thereby naking it |ess cunbersonme for the wearer to wear.
[0066] aggyy €S 11 y@rﬂ% 114% afld ?Wowﬂ?et@ﬁ%1%mﬁoﬁfsuﬁnre$é€ﬂmll§a'bi’ad nflation
acti vat| on assenbl e environnental | y-seal ed cover. The cords 801
f rgm tpe act i vexeinphry estwdirhény ofaneenyirenmentllytyealis flatatioatssvigaassembly §éd-r ever se
side of the ex I V. ws a
conpl eted st epﬂ\%\/l&ttﬁlg %‘S@M%‘fj%ﬂ% %achesaatg%%g’g]l- gg%géd %15%)8%%?18%?13% msth@ b shows
attachment detwii. 'I&Ibuamlsetkmalatiytthébﬂtﬂomdfdm“é@gs matthtrtas@féhw Y, W|th a
12 Shovs. an exelar apoosreERYE B wrfore TR e poppeh 7 01T e
activati on asskihyi- coﬁbcgfabﬁc 1Gssdfdw&rmnnmeemptﬂmﬂye mpandthabeﬂttmbdr\yeswal ed
cover 860, wth its two tear, channel The tear ch nel s.ensure a
consi stent, re‘f"fl%wﬂjle PERSR &Y the g?r “51?%‘5}51 1P FnIELE any NP %W%Whlc t he
fP IC% 3ts Io <2) ?23 g|5B&o%lgggg?ﬂééﬁdlﬁmwiﬁ@bl@%umuﬁ@ Pedacd thy aiit’ O feliabliRty\\O 03/ 009901
igures lda 14b sh he, top sj.d d bottom
side, rd¥88ttivel y,Fighe Lrd %@éﬁb?%“ﬁ/%@g‘ﬁ&ﬁ‘%ﬁ siffe, @RRWP@?PHQ%D&\I | y- seal ed
flotation devi gRniphseiitaNatBAQS attabhhéit sidpe SEK e 7ar The Ripk eRental | y- seal ed
cover is closed, air is evacuated fromthe wunit. The unltﬁés t hepn seal ed

at the bot t om ®flor Webbingsjiachmengisteaps which prssewR ontq dhe atachment iBBHPIETFE eal ed

cover. The t oprERAVRS enfBYniiitallyN¥dled V8T €as the bottom may be vinyl-coated
fabric. Use of different matefials for the top and the bottom serves to
ahnpl |hf y [OWi@Lpressur@S showp e Figargs 1@1&%@%16061%31@%‘3 interpalimeshapism efthert chi ng,
 ch voul d ohfgd &fadl BRLEAKA BE Bl SRR AR RIAR L ithe &
reliability. ggtgé(w :ﬁgur 15a 1and 150b eshO\}/{vﬁ)t He f?rc??\t Si Se&?ﬁéﬁ? aeckep5| de,
g (732 pec';] i vely, offoling thxmatotials $8Q intn the pratecdve coverafrema dieegsupsiBlapéill 921 and
The strap E’EER' t are
sewn onto the %{1 cﬂcﬁéea]?q@&gleteg%o 2 gsqga ald PH RGP fron d33RRd Wiek 884
views, respectively, of an exemplary flotation collar with beaded handle area 890, as

completely assembled, ready to use directly by a wearer or to be attached to other
equipment worn by a wearer.

[0071] In describing representative embodiments of the invention, the specification
may have presented the method and/or process of the invention as a particular
sequence of steps. However, to the extent that the method or process does not rely on
the particular order of steps set forth herein, the method or process should not be
limited to the particular sequence of steps described. As one of ordinary skill in the
art would appreciate, other sequences of steps may be possible. Therefore, the
particular order of the steps set forth in the specification should not be construed as
limitations on the claims. In addi‘gion, the claims directed to the method and/or
process of the invention should not be limited to the performance of their steps in the
order written, and one skilled in the art can readily appreciate that the sequences may
be varied and still remain within the spirit and scope of the invention.

[0072] The foregoing disclosure of the embodiments of the invention has been

presented for purposes of illustration and description. It is not intended to be

13



fromthe environnmental |l y-seal ed cover. [0070] As shown in Figures 16a, 16D,
and 16c, the entire internal nechanismof the flotation collar is placed
wi t hi n t womabeoexenpl ary outer protective cover, by thePsTds02/ed356 ol di ng
the materials 880 into the protective cover, fromthe |legs up 881, until
the final package is conpleted at 882. Figures 17a and 17b show front 883
and back 884 views, respectively, of an exenplary flotation collar with
beaded handl e area 890, as conpletely assenbled ready to use directly by
a wearer or to.he, aftacRegh fhe gﬁvlgﬁﬁon t tforﬂﬁrd%cp)%cﬁ MERVakiatidn®071] 1n
descri bing representative enbodi nents o |nvent|on t he speC|f|cat|on
may have preseamEMOmﬁenmmshﬁﬁeamm@mwmﬁﬁmeﬂﬁdb@meEHﬁﬁ@bﬁﬁmﬁﬁ0&%0

parti cul ar nce S ed or
process does n l&lﬁl&l‘f%lnlﬁwf\/ﬁ{%@ggé&e}?ﬂg ﬁg)g%ﬂe?&r %Iﬁé erein,

t he nmethod or mm&ﬁﬁecsdsrﬂwbylthamtauh@appbndeﬂhadtot amdtHyeh@aerqulV@lxhur sequence of
steps described. As one of ordinary skill in the art would appreciate,

ot her sequences of steps nay be possible. Therefore, the particular order
of the steps set forth in the specification should not be construed as
limtations on the clains. In addition, the clains directed to the nethod
and/ or process of the invention should not be limted to the performnce
of their steps in the order witten, and one skilled in the art can
readily appreciate that the sequences nay be varied and still remain
within the spirit and scope of the invention. [0072] The foregoing

di scl osure of the enbodi nents of the invention has been presented for
purposes of illustration and description. It is not intended to be 13 WO
03/009901 PCT/ US02/ 23350 exhaustive or to limt the invention to the
preci se fornms disclosed. Many variations and nodifications of the

enbodi nents descri bed herein will be obvious to one of ordinary skill in
the art in light of the above disclosure. The scope of the inventionis to
be defined only by the clains appended hereto, and by their equivalents. 14
WO 03/ 009901 PCT/ US02/ 23350 WHAT IS CLAIMED IS: 1. Aflotation collar
conprising: an outer protective cover;
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an environnentally sealed cover; nultiple inflatable flotation cells; and
nmeans for inflating the flotation cells, wherein a wearer is maintained in
a subst arwpDaBlogedbrace up position in a body of |iquid wherCrhisottss@ti on
cells are inflated, and wherein the wearer continues to be maintained in a
substantially face up position if one of the flotation cells fails to
inflate or becones deflated. 2. The flotation collar of claim1, further
conprising an auxiliary nmeans for inflating the flotation cells. 3. The
flotation col |l aygalr ¥ @.AIMEDYRer ein the auxiliary nmeans for inflating the
flotation cells conprises at |east one oral inflator connected to the
flotation cells. 4.1The fiflotation epflageAmniisingh cl ai m 3, wherein stens for the
oral inflator are ip, e pRwiRRLARR Wth the flotation cells. 5. The
flotation collar of claim1l, further conprising neans for securely

fasteni ng the fl ot atherviropmenizllnsealedeovgarer. 6. The flotation collar of
claimb5, wherein th : ' . flotation collar to the wearer
conprises at |east %ﬁgﬁg@ﬂ% lﬁglgﬁgﬁ%gf’tag?t achnents attached to the outer
protective cover. 7medtsdofinfatagitonflggionzellnf claim 1, wherein the shape and
design of the infl . £ .on. . I . .CE.: year er .
8. The flotation col grr%mo Q%a?ééilsnlg Tfﬁ{a!ﬂﬁgineﬁssgﬁ%{%@agggaﬁgﬁgh(cgi&\l/oqﬂ%rggdf t he

i nfl ated fl ot atliqoid vdeh tlar flgatonotis ardinflatedraed i nto a face-up position above
the liquid. 9. The_flotation collar i@bcl ai.rp.l dmerﬁirqt'tf}['ff means for
inflating the flotafP8uc8s VergSprTUsel B MaHaPT LI APyl 48t Mat or s.  10.
The flotation gebitiad ifohe 6f tht fivtStionvdells ilntotih@aterecbesothardeflabd.at i ng t he
flotation cells conprise as that is ased when the actuators are
trioger od. 15 v 0% ookt el phelsil. TR Sombti R pt Y R o
claim 10, wher ghiinfliiRigiRaf@atiarcect i vating inflation of the flotation cells
conprises at |east gne activation handl e connected to  .the actuators, which

inflates the flotatpPon c&hg&otglioasollaef daim pavhepp thgavribiany mepnd freg.

inflating the flotation cells comprises at least one oral inflator connected to the

flotation cells.

4. The flotation collar in claim 3, wherein stems for the oral inflator are in
communication with the flotation cells.

5. The flotation collar of claim 1, further comprising means for securely
fastening the flotation collar to the wearer.

6. The flotation collar of claim 5, wherein the means for securing the
flotation collar to the wearer comprises at least one set of mechanical attachments
attached to the outer protective cover.

7. The flotation collar of claim 1, wherein the shape and design of the
inflated flotation collar secure the device to the wearer.

8. The flotation collar of claim 1, wherein the shape and volume of the
inflated flotation collar promote the wearer into a face-up position above the liquid.

9. The flotation collar in claim 1, wherein the means for inflating the
flotation cells comprises pneumatic inflation actuators.

10.  The flotation collar of claim 9, wherein the means for inflating the

flotation cells comprises CO, gas that is released when the actuators are triggered.
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12. The flotation collar of claim9, further conprising at |east one
activation handle, and wherein the flotation cells are inflated by pulling
t he handlwo 03a®90iThe flotation collar of claim9, whereinPCRASO2LIBE0
protective cover is made fromaramde fibers or filnms. 14. A flotation
device conprising: a first inflatable cell; a second inflatable cell

havi ng no fluid conmunication with the first cell; an activation device
for activating one or nore the cells; wherein the cells are partially

constructed of rigig rmtﬁemaiaammmﬁhtlbe\m&ame@aﬁsfo@aétamg to a

certain pressure, a wearer wll be rotated 1n a face-up position while
floating in a nflafich dfdlkpflotation cvl&seqompnsqswblemamwﬂ&@m & cqugedied tai nt ai ned

in a substantigl laé(tu%}fi‘l%ewfﬁ@h mﬁ%%é Ehl?_glgta {)n QI8 wiikn {h@%ctwagfk)@ﬁdnaﬁ iCplled fails to

inflate or becorres | ated otation collar of claim1l4, wherein
the flotation cellsl2are Th@@n@tlommllédof@ﬂam&aﬁlé@elt@mmlég atrledst R nat eri al .

16. The Tlotals o0adRinadic thd Shlell dhé ottt BhilaB d REATT Bk IRAAnAE S

connected to %Y t 0 secure 0 s to an
environnent al | y- seal3ed The\Vietatiord dollafdfldiin®t, avherein tioduterpraséctive edvier 6,
wherein the envi rottgrrent al. seal cover houses the flotation cells to
further secur eMPfRTURGRY l??f "%eal ed cover to the flotation cells.
18. The flotation cpi.l arAﬂétaﬁdlﬁdemcMomMsﬁfgei n straps attached to the
envi r onnent aIIy-seaI ver ar t hreaded through grommets in an outer
protective cover t‘b ﬁ'f‘téb?ﬁeé 'two covers together. 19. The flotation

col lar of claim 18, 5 Wg{dhfatabls &Ml Hatigle 6 ElRRvomMusRaticrewith thi dirst cell;
envi ronnent al | y-seal ed cover inside the outer protective cover. 20. The
flotation col | ar of ac3cHyaHon gevigg ey %‘itlﬁattnrgémBG’E@Preﬁ]i’%‘fe ®tive cover has a

seal i ng net hod t hat wj §eif d% deds 56 patialye@dn¥RRd b Agidlngfté@ialsphdflenshear €
inflated. 16 WD 03/ 009901 PCT/ US02/ 23350 21. The flotation collar of claim

16, wherei n t heellsravd inBaipebiotasiertsin Prostuer] 2 Weaipb Wilhesrotpteddn p facguR BOFIER ¢ o
protect from CWI@‘m)eﬁﬂlBH&a fluid body; and

wherein the wearer continues to be maintained in a substantially face up
position if one of the flotation cells fails to inflate or becomes deflated.

15. The flotation collar of claim 14, wherein the flotation cells are
constructed of coated textile or film material.

16.  The flotation collar of claim 14, wherein attachment straps are
connected to flotation cells to secure the flotation cells to an environmentally-sealed
cover.

17.  The flotation collar of claim 16, wherein the environmentally-sealed
cover houses the flotation cells to further secure the environmentally-sealed cover to
the flotation cells.

18.  The flotation collar of claim 17, wherein straps attached to the
environmentally-sealed cover are threaded through grommets in an outer protective
cover to secure the two covers together.

19.  The flotation collar of claim 18, wherein a sealing mechanism secures
the environmentally-sealed cover inside the outer protective cover.

20.  The flotation collar of claim 19, wherein the outer protective cover has

a sealing method that is easily separated when the flotation cells are inflated.
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22. The flotation collar of claim16, wherein the environnentally-seal ed
cover is further covered by an outer protective cover. 23. The flotation
col | ar ofwoloaiom9gl, wherein the environnmental |l y-seal ed caeoearusane3sshe outer
protective cover will not resist inflation of the cells. 24. A flotation
device conprising: multiple means for nmaintaining a user afloat in a fluid;
means for activating any of the nmultiple nmeans for nmaintaining;, neans for
mai ntai ning a user's body in a substantially upright position in the

fluid; and means foj; NougienBtatibecdiidl b dMif 1B RRSeih e ORI GeiB 2
substantially conpact geonetry. 25. A flotation device conprrising:

mul tiple flotatehhasélseaingdaehe Pipsetent fiom costaminantiependent | y capabl e of
mai ntai ning a wearej SU%E%%H% {o(%illalfo Hai 9.6?@961’@&lt&?r&eigiﬁ&nﬁ‘enftdlf&'—sgﬂe

conpressed gas container; an e activation, ani sms, eac
activati on mecheyer isiudep epvieeed bl an guter praterting cohes. conpr essed gas cylinder to

el ease gas into alds of agioftiah AP Gfil S, wndbin fd dle RO AN ABYLE

conprising: two flofation ce , eac ation c pen y capabl e
of nmai nt ai ni ngcever awddheoutsnposttaive caver will B eesispindlatoradflitisadells.n a fluid; a
common wal | bet wee Afheé}g&g tf.Ino atci on cel.ls, the common wall having a
limted area such that O HOTLIRE R &PTPTREE | nf | ate, then the other cell

mai nt ai ns the wearmualtiple neahafoemamtaitsg 4 uenafldat @ ofbdy;, of fluid; a
conpressed gas contai ner,; and.. | e aclﬁi vat i on. mechani.sns, each

and .mul ti
activation mechani sHFaPSfHBFEaERE arﬁ'c‘&iﬂi‘f’af?‘i‘ Ble ransgnppi 'gas cylinder to
rel ease gas into alhe®b fdrigidthibingbinesd’ sty & a substantially upright position in the

fluid; and

means for housing the multiple means for maintaining in a substantially
compact geometry.

25. A flotation device comprising:

multiple flotation cells, each flotation cell independently capable of
maintaining a wearer substantially face up and afloat in a fluid;

a compressed gas container; and

multiple activation mechanisms, each activation mechanism capable of
activating the compressed gas cylinder to release gas into all of the flotation cells.

26. A flotation device comprising:

two flotation cells, each flotation cell independently capable of maintaining a
wearer substantially face up and afloat in a fluid;

a common wall between the two flotation cells, the common wall having a
limited area such that should one cell not inflate, then the other cell maintains the
wearer in a face-up position in a body of fluid;

a compressed gas container; and

multiple activation mechanisms, each activation mechanism capable of

activating the compressed gas cylinder to release gas into all of the flotation cells.
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