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[ 0001] This application clainms the henefit of US. Pr mbr%ff%%%i-o -

No. 60/307,392, filed July 25, 2001, and U S. Applicatio ' y 23,
2002  whi cHWENE0Mor por at ed / herein in theirq’eér?‘t’ﬂu’sr%g’%%?d
BACKGROUND Field of the Invemmmmmmr The present invention relates to
a device for maintaining a user gflQat ina fluid. Mre particularly, the
present invention relates to nulti-chanbered flotation devices that
maintain a user floating in j 0y vidie | nvention

[ 0003] Flotation devices ha\l}@fbﬁéhﬁ(}sv %@?g?gﬁ";ﬁ ?/“géassengers on sea
vessel s and |ifeguards. Such devices pronote flotation of the user
typically by containipg. a .pocket.of.ajr . : ser at

wat er | evell&'“}l\] t houghqgﬁéwl{é@WfLa A3 snfﬁtg?bués]g#&%}l&l?rla@ﬁ? g%hr??ﬁg afl oat in
wat er, the gener ao/%N3pE fsiduly2sKkio0bssed UfS. Applivatin,i ces 1 dfled Tuly 352008
unconfortable to the user tha he . t to wear such a

devi ce. [0004] m‘@m‘?yﬁguﬁ?rpgmﬁeflgi{g{#%ﬁégée@‘?‘cmgﬂgg&gr ‘otation collar, which
keeps users afl oaBACKGBR@ENDPeases chances of drowning. Such collars are
nore specifically mr%‘ﬁ&%@?&véﬂﬁn neck area and attenpt to maintain the
user's upper torso at r level. However, even such flotation
col lars ar qoén2j ky and Thegpteséncinvention fefates tovedavise foyampintaining s pser plat B3 | ar
around his or her_nec t he. e FE Y eremfibiagsh and
defined by the shﬁ‘Bg- &W&F%ﬁi"\éiﬁﬁ%&"%?Sg?hﬁeigﬁbgt%%{?iés?ﬁ col |ma‘ﬂr'f“.b [ 0005]

Fl ot ati on devi cesdevivasthatasaiutain b oseafloging drod fluid bodyhat have a single air
chanber will fail to sup Q{ntdo?th\é%rﬁﬂfonif t he chanber is punctured. Thus,
if the unitary air char%eﬁ——r"rnvn—fe—- unctional, the user will not be

assi sted by[00d%} fl| ot atFloatichaleviees hayechesn wsed eapemlly PRasscpEs e sep Xes5gl

e o e v | ' A6iRGH Jf Bdtuser ARARY bf-tavtadtingm col | ars
that have redundahfeg‘é%%r}" (:SI§|(<:§1n%':)“cgéyprlz’rﬁmg ser [tipally ;

ers may not support t arer. in a.stable,
face-up position péckeirns aigthat halpsde Hedsapeer piavates Vel e‘gt?‘mg‘rf‘g&odfev‘tc?feagsé’ﬁa
devi ces, for exanpley, Al halhh6a R e GELHBiapibap dd bilkinesopsush dyvicf ¢

Thus, if only N
tend to be so uncomfortable to the user that the user may choose not to wear such a

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

I
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one of the chanbers is inflated, it is unlikely that the collar can support
an unconsci ous or exhausted wearer in a face-up position because the soft
material will *ACTI ON* WO 03/009901 PCT/ US02/ 23350 crunmble HRgesssdehe

wei ght of tw@oseagoer which may result in the unconscious wearer's face
remai ni ng under water. [00071 Furthernore, sonme flotation collars require
the user to disassenble the unit into its separate conponents for cleaning
and drying any tinme the collars get wet. This added burden of collar

mai nt enance may not be followed by the wearer, and. .t Gertls 1N
degr adati on of tbtamblampdmdmvglgﬂO%thfew‘??fﬂfW%g%éﬁ%él&tﬁﬁnggﬁﬁgﬁ are not

mai nt ai ned propetl . feencti onal when the need arises to keep a
wearer afl oat, Wﬁeﬁ} na%q{rng%u a

t in drowning..1000 i1SOomme
wear ers nmajosged an Memrmm%&!ﬁ%ﬁ&‘ﬁ&sﬁﬁwggﬁglug{ré{ #iégsh&%(?% it s a
very |l ow profil e.sch%ps @gg&}nﬂ&@d’tgfoﬁclbﬂﬁngﬂanﬁﬁmemn@MFW%ﬁp may
have a lot of addf'?ton equipnent to carry. Thu llo%vetilb%lﬁt\%gﬁrq-ﬁd“ ce that
requires too mudhisraddadburdemo llﬁiwt?%d‘g}yﬁg{}wgtr’event the sol’dier from
transporting ot hiﬁmf&gggﬁﬁ{im%g&ia@ﬁeﬂbfmammhmf theteollaxr AVOROQUHEHEL ] t he
ccordingly,

soldier. [00091 | a need exists for Q0 0RED BWedrdtat | S
confortable to mtmam@awp@ﬁfWﬂﬂﬂaﬁ?,ﬁi@gﬂ%&vP%%él\?mée?%h%tpther IJsurt\a‘/i val

gear, provides inppdi giieh MbPRAI{n diesining. redundant inflation conponents,

provi des stabl e support if one of the flotati iehl SsurAté fhat s7Mvthtioni Nt ai ns
t he wear er '[800Bpad aboVertheapes: sPRe ¥e¥gRfBY I Iagg%dggt?lt ion.  SUMMARY, OF THE

| NVENTI ON [ 00101 %;t),%e RASGSRRATlow BioER sheye. [Sechaveasmineladarailiizal Reouih Mg

flotation device housing nult)ple inde 13 ote®i0n 8&MideShat Helqeires
flotation cells mwmePMP%%dé’dmﬁngﬁb?m#gﬁ%%a%?’e nmechani cal | y.acti vat ed

conpressed 02 033y, nftBfron JRasBldieE’ 8 bodymiayaptayens thegoldier fram|waRsporiiag KR reans
for activating inflation of the devigce ] Pk sqdier.not limted to,
automatic inflati n@dmgnﬁﬁ‘gth“’gﬁtﬁ?/%#e%%g%%ﬁgensisng m)iq%_% {gdwg essur e
or altitudggggpenot e CAxbidalglyglensed esistafos o fiawtorrolierdhal s omf a§§ T activation

of the flotation cells. 100111 The thQvalifW, pRvidesininedinteenpiorit
chanbers, provi di ﬁﬁﬂ‘b‘aﬁfﬂ%‘a?pg%%mv{cﬁ'g%%e of "the gel | S if &L br b Rraioranm! e,

due to a rupture, ykig@leduridentiisflation eompbnenksePIPYifesStaplg §upp o
cells fails, and maintains the wearer’s head above water in a comfortable position.
SUMMARY OF THE INVENTION
[0010] The present invention is an environmentally-

multiple independent flotation cells. The flotation cells may be inflated
one or more oral inflators, or

sealed flotation device housing

using, for

example, mechanically activated compressed COz gas,

the like. Other means for activating inflation of the device include, but are not limited

g devices that activate upon sensing moisture, pressure or

to, automatic inflatin
f the

altitude. Remote control devices also may be used to trigger activation o
flotation cells.

[0011] The flotation device has ind
one of the cells fail, for example, due to a rupture,
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

will maintain the wearer’s head above water and orient the
injured, or

ependent chambers, providing redundancy should
leak, or failure of the inflation

an inherent design that

wearer face-up in the water. This positioning allows even an unconscious,
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mechani sm Additionally, because of the positioning and design of the

| ndependent chanbers, even if only one cell is inflated, support is
provided on nultiple sides of the wearer's body. Thus, if e cells
fails or isWoUM®Ped, the flotation collar has an inheréﬁﬁﬁﬁ%géﬁ%pthat
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 2 WO
03/ 009901 PCT/ US02/ 23350 exhausted wearer to breathe properly when such a

person may have lost the ability to maintain his or head.above,. r.
[00121 An exenpl mummmreqMW&WWH&aﬁm“@E may g‘?"eé*}sgnﬁg%mggl ef t
handle and a ri %thﬁgﬂghpngaagooqggmi cally activate the inflation

mechani sms of two I ndependent flotation cells. Roth cel 1
aut onat i cafooy2)i nflateanvxmwlaaomoéwwna tgpan Se?“@f‘ 2?’%(‘)%eh38‘?1°both

handl es are pull %gda}%@ﬁﬂ A sBech@Scall Gotivkte the inflation mechbnisras &f tweul t i pl e cel |
chanbers. Thus, it one o j

the user's hands is inured and. - ctional,
the user may use isdependertfotationnells. @%qulsflﬁéutﬂﬂ?%‘%a@y ’t“ﬂ%tf &g}tﬁg%@rr ésswtahe
act | vation mechanie hhl ndftindht bt Hafdibsare lod. Fack handindaf e algifity to
vacuum and-pressuré extraction of air _frog

th envi . - | ed
cover is descri begtivate roatiple pelrbrmbers Juy “EPgtaeFth%ng%?ﬁ%%nd%??gur es
and drawi ngs. Vacyim,Seahd wer hileus et iand mafull dre hendle fheuszereht al
benefits. One benefit of vacuum se%l%gcﬁs to protect the flotation cells
and activation restyesion sechepisgigthp o &% and ot her debris. Another
benefit is dI,({a%Leduce tHE m¥Mbd Sy acin-inderdshoe ettiactionobbir fpmighen def | at ed) ,

t hus makin collar nore confortable to. X whtheftacheand
| ess conspi cuous.BWOW@W‘B‘?EF“H@Y%W‘iﬁ?f&g?dnm;&ﬁgﬁ b%é{gé\lnﬁ n‘%g{,eﬁgorre exenpl ary

enbodi ments of t hg, pi:GaE Mawingy EVidcuara seating the etatiansolisr pravidep severgkbenehits, c hnent

mechani sns for the environnentall y- seal ed Vil aioh 081k 4dd Aodtagr exenpl ary
enbodi ment of theoflq‘!waﬁti°8ﬁa°8\‘}¥1ls?¥m$ﬁg?‘tfatggt%%ttfogacglﬁ%gnt mechani sns, t hat

integrate the fl ofaiHamiem &k dit, wiitdr Andothandsiirisi Angthesdenefipifdo SAPcERFOMALEst

parachut e harness assenbly, or ofher [ : flardSdé comtyrtabieas. [ 00151
An exenpl ary enboﬂf%ﬂ?m&%"Wﬁ”é(%ﬁe@?(g%%g#’nvent | o%mifbtscoa flotation col lar. The
flotation collar iag Meemansuverableandiesstconspicwansc Ay descrief EIRYaRb Rt al | y

seal ed cover, nultiple inflatable flafati & Stekent invétfion Gt isedialof straps at i ng
the flotation cel ﬂ?W“\ﬁﬁéP’é‘Fﬁxeglp?%%Jrﬂlé)r | s{s(rzrsgfhn?aei ned in a substantially

face up position ipgatAckifhymedhahismsiodtheevironmentally- scaled 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 haress assembly, or other equipment that a user may wear.
An exemplary embodiment of the present invention is a flotation collar. The

[0015]
an environmentally sealed cover,

flotation collar includes an outer protective 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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flotation cells are inflated, and wherein the wearer continues to be
mai ntained in a substantially face up position if one of the flotation
cells fails to inflate or becones deflated. [00161 Another_exenplary
enbodi nent Vo0 03/408904r esent invention is a flotation device?CTﬁﬁ@ﬂgé ice
includes a first inflatable cell, a second inflatable cell having no fluid
comuni cation with the first cell, an activation device for activating one
or nore the cells, wherein the cells are partially constructed of rigid
materials, and when the cells 3 WO 03/009901 PCT/ US02/ 23350 ar.e in{lated to
a certain pressuarme inflatedéns eartainiprdssusg aweerat will be potateq B adacg P peRtqn e wh; | e

floating in a 1 dhgd Bl anid sl biriioRisl hewd@loaiinians bokatmised i mai nt a ned
in a substantially FTace up p(¥5|t|on If one of the flotation cells fails to

inflate or becomssstantislly face tp Pesision onyef thefAosatina cells failzdp Igte RREAPRFent  of
the present invepid.qa is a flotation device. The device includes nmultiple
means for maintaining a user afloat in a flgtjtg’ means for, a ttitvati ng any
of the nul 0PBlle meansY¢tenothesiexamplagy pgbodifaesh Wes%?‘fﬁ‘%ﬁ‘ﬁfﬁgogl%ser' s body
in a substantial ly;prihgBlviRGsdidedRukiple fbensibr theintaiaing a wBmafoat or fluiyusi ng
geonetry.

the nultiple nmeans tor maintaining in a substgntially conpa

[0018] In anot he@@@éﬂWG&YWEWCRﬂ%WéFH“}Pl?ﬂéa”ﬁ?%wm’%i%gﬁ of s a

HOE ation de}/: C?mgjnmggﬁ%(%ef)@bquﬂé?m&m?ﬁmyh;n{gm;fdsmbmmtmmﬂmé,lamme@acht_ .
otation cell independéntly capable of naintain a,wear ntially

face up and af | oder Hopsing the mhltiplemeans fi magiaiying ;mn.a s@%uﬁl%%oﬁp%éﬁ%éﬁty?i pl e

activati oglmﬁhani SBIy MhEr cRErhpl¥P emBodimes thepresentdnyeatioreis o flotationtdeviat-i ng t he

conpressed gas cylinder to release gas into all. of. t he. . ' | s.

[0019] Anot her eXagpevgejindydesmu thﬁ]’f?fml?? 5, Spefigmgtop e@‘e%#?%’?ldreﬂhg&g&ﬁeot ation

de\éi ce. . ThF devioqgllainmém@ﬁg&mtfstaﬁﬁﬂyifaaup&d afloatdme Auid) moalpglqmdaeﬂ I .

i ndependent|y capable o i.ntaining a wearer_ su ' . Rean

afloat in a flui GP“@“%H%‘QMF pOVENAN pechaniSHS, etag\nba{%? f'agltg gkn? %)ﬂr?}{l (S:eI%Fp;ath he

conmon wal | havi ngtivatihg e taaprassebgas uglinderhateleassigasiintd adlres thedlofatipmeellsnf | at e,

t hen the other cell I ntains the wearer | = U0 ifotaf@bh device. body
of fluid, &™8hpr essgz‘“g'é? °58‘H?l&rp’ﬁ§$?({'§ﬁ%°%??{ep gmg%? ?]\ggt% iﬂgna nechani sms,
each activation muglievitsintiadsake Botaionaclisi sagh flotationtvell indepspéently eppghle of

gél iracée E)R:[A\?\V rNg!Se ansm:elemtg.lﬁrlusngianwge%:ei;jl L'ulbstgr];tia}lp Ficd &poinﬁtah% iEfdi S 2 G whIESCRI PTI ON

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 la 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.



[0020] FIGURE la and Ib are schematic diagrans of a rear view and front
view, respectively, of an assenbly having nmultiple flotation cells
according to an exenplary enbodi ment of the present invention. [00211

FI GURES 2a WQ@3019%%r e di agrans of perspective views, fromPHESPEEPMand the
front, respectively, of an exenplary enbodi nent of the present invention.
[0022] FIGURE 3 is a schematic diagramillustrating an exenplary attachnent
strap connected to a flotation cell. [0023] FIGURE 4 is a schematic

di agram of the cross-section of a cel| wall of an exenplary enbodinent. 4
WO 03100990024PCT| USOFIGURE§ qmm“Fm@af??ws@%ﬁ%P%i agram of a top

view of an exenplafymanyisanaRaiabdsymagal ed cover assenbly. [00251 FI GURES
6a and 6b are schematic diagrans_ of rear and fro Vi e respectively, of
an exenpl 40825but er ¢ SVEYRES 61 ad 6 aresehpmatic,Giagrems, _rea,gptg%vggt},e are

schematic di agr%e&iveﬁ)f@fmleﬁélﬂplﬁBﬁﬁﬁzoﬂiﬁfﬂﬁﬁﬁﬁﬂnﬁihyenﬁbﬁr dware used to
attach the straps to the flotation ceI_Is,.axéI(l)O%Gl FIGURE 6f 1S alschematic
di agram of exenpl ar y HGUBES) 6¢-p atesehepaticdipgrams of £ BETARS A CRGTRIAY o
schemati ¢ di agr apy @faréke8 X SaRARY stapyb iR TIoREbRLIY.- seal ed cover. [00281

FI GURE 6h is a schematic diagram of exenpl ary straps, .coanec to an outer
cover and [0926hist r at e FIHHREGRE asthemytic %i?%l‘}? ﬂf%‘&'&glaryﬁﬁlld%cgg?‘&é’h%g&sénpl ary

envi r onmenjglA y- seal qiGuRE®g s ditic Hafiltiof In tremplaguinenincotally-sggledm of t he
base of an exenplary inflator nechani sm housing. [00301 FI GURES 8a and 8b
are schematic di &fans of the back and top side, respectively, of an

exenpl ary [’fﬂi ati on NEIGURMEIGMEA a Rhérhatic diagmm cfaxtmplary steips epnodoted oS sed CO2
gas. 100311 FIGURE 9 i s, a sche i ¢_di agram,of n exenpl ary
inflation rrechaﬁ?@h‘?"‘ﬁldmas%r ?(éWB? aé?gm?%%[tgl%ﬁ%n&%gfrg@ﬁ[ 00321 FI GURE 10
is a schematic dieagromeillyassledpiorery Rotation cells and inflation mechanism
nserted | [r‘]ﬁ)%]a barr] E?IrGLH&% i];ggchser?la lcI di}ram 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 assembiy.
[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.



100331 FIGURES | | a and | |Ib are schematic diagrans of an exenplary
activation assenbly attached to an environnentally-seal ed cover. Figure |
| a shows the conpleted stop with exenplary cords attach pul |
tabs and FiVW@PHE00P91H shows the attachnent detail with thgg%(’%{}?londers
renoved. 100341 FIGURE 12 is a schematic di agram of an exenplary cover used
to house the activation assenbly. 100351 FIGURE 13 is a schematic diagram
of an exenplary environnental |l y-sealed bag and its tear channels. (00361
FI GURES 14a and | 4b are schematic di agramns, of the éﬁg 6‘6‘&? tto
respecti vge07] of an m&t%aﬂedlﬁbﬂéﬁﬁ?bm@md?g@@ép it ‘Sle‘WD 03/ 009901

PCT/ US02/ 23350 [ Q030 vefy! (ARG kD Budfiflert HbbpdshmRaBitinancibmgrairmiog f ront
and back vi ews, espectively, of exenplary attachment straps sewn onto

attachment tabs MM@@M@IYWWWE&%F‘&?‘S?’ envi ronnment al | y- seal ed cover.

[0038] FI Giges 16a, floal Péb, a{demsadaeéminwc dligpgnestewing amexeqplery
exenpl ary " envi r onnent a l'y-seal ed cover | %dgnst I | e%ﬁ nsi de an outer
protective cover¢nvn{>10m9’}1Y-I5¢9@QRE‘3'rfl!?&g‘&ﬁH‘°f AR OWEL PIRIREHVE CF i gr ans of t he

front and b @ﬁsf vi SVS F é@ﬁﬁ@@’?d 28117b ueéchanmrmugﬁmlovthammwkwmml ary
flotation c A LED DESCRI PTI O\I OF ODI MENTS [ 0040]

D E
Fl otation coll arssmp@'lebégﬁarmlft@éﬁ W@gm @nt" No: 5,692,933 to
Bradl ey, which iﬁ @ﬁ%ﬁcﬁ@%ﬂ@ﬂmﬂmm@nmmsmurety Rel at ed

art patents |sc ose flotatiqn collars. ha ndent
corrpartrrer{ﬂg‘mlsuch trﬂ@mwomcomafsg eserihed SEAFF: %E%aﬁ%\éﬁé t6od2 |§: t he

remai ni ng conpar biﬁ@j}k&w}ﬁbﬁm iﬂ&ﬁﬂpaﬁ&dbym&r{de heremlﬂltsempng'r Related apipale®P i n t he
wat er. However, in those device ort is ﬂ!’“ﬂﬁ %ﬁthﬁ neck
up, such that t hé‘a)f\é'é‘?@ﬁeﬂ%&f"&i”il@‘ S‘B‘E&ﬁeﬁﬁaéldn énﬁe % s/ he wat er.
Al so, sone rel at ggh gfike déﬁfph:ﬁﬁ@ats&ﬁ@wodal drelrgmaining mmmaﬁi)@f@ﬂart?d)d‘ﬁéldof t he
air chanbers were to fail, maki.n Meaier to keep
his or her head S@bW@W\’&P@’F“PW&”fW&Cm%(EW pglfétn[tﬁ&khe\i%g’ls fbgona | y;? sone of
these devices, f Qpvidabnlie nedk €p, S itimbthel wearerawandd betrositioned Sage farward i
vari abl e center of buoyancy w thin a rt ildBe 6@hd S
fails. This i ncorﬁkﬁ‘%"tt‘é’nt“sﬂaq%ﬁégatﬁq‘q%@‘%nﬁlr&é%gdnkydnfmﬂggu@g reduces t he
ability of the cQlrlcBimbBets weat mtfeil, arakmgttm&:dlﬁiﬂltfﬂft@m!;@é@e%%ﬁ@“ to a
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

sinéle 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 la 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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face-up position. Additionally, prior art flotation collars require the
user to disassenble the unit when it needs to be either cleaned and dri ed.
[ 0041] The present invention is a multi-chanbered flotati The
shape and ‘g‘é@?"l"?%i ng of the inflatable cells and the rra?g?‘ﬂlgﬁlz(égsgd to
construct the device, anong other features, ensure that the wearer's head
I S supported above vvater in a face-up position. The redundant chanbers
ensure that the wearer's head will still be supported if one of the
chanmbers is punctured, fails to inflate or is otherw se. _not Jbt?y

P51 s shown

inflated. [0042]exanplesyembbdimgnts fseke eEsmpkitypere fap b ells ?fSB?PP

in Figure la as ;[ La%ﬂfe'r& fG dreaf vallQ célﬁe{'éﬁhﬁorfeloghhb&,cend’mﬁlmﬂw ce 100 is
shown from a rear View, Patlve he position of a user wearing such a

device. Miltipl efun@lomgawefbnom WI t h each cell capable of maintaining a
user af'Ogg gg F1 Ui d.g At BRYesehs S6th bitorses] 1shmnmersea1ms 5 send&11009901
PCT/ US02/ 034 exenpl ary enbodi nents for lﬁ o{_%efsi Ii mg{g& gL han two
cells are possi bl@eﬁ@ndﬁffﬂ‘}?@&%fé”tlllﬂez?é"fn%sﬁa ty cell’s even if
one or nmore cell gaapR, ﬁl&{aasﬁmﬁafa«aﬁbmteammdrynoriﬂmwmnfyl Taflationl | 110

extends fr omouter seal 111 to .inner_seal 0 ext ends
from outer seal Yalvesten lﬂr@?l%é@""fﬂlﬁg‘ﬁﬁg‘a’c@ Ibg % ﬂgﬁe&br %uét ed, for

Ie>r<];31|rmlte fromI a ﬁ,\%yohgaifggmmgz {&p&ﬁ@elrl]ﬁdrtﬁlvalwaemrlsrmddsgc%msctmsth wt nél t
ation valve stem an sho : BRiafied a
stem flat guide cyl@éﬁﬁ’lv&‘f%'@zi’i’ea‘ﬁﬂe l\é\ﬁ;@sclggxéc% vely °‘i‘¥1\% vagP\glee stem 151
?ndf 152t conlnfactllgﬁﬁmd hwlnyierlfé,sedbhd cf;lolaa;sﬂmntetﬂbehMQ%LS@ell@@ﬂlsgﬁaT\Ferlgo
o first ce and s qangudke

i s nounted behi néhetSFF@n‘FPercnsﬁgB Pﬁyl"fﬁe%%@?ﬁ%tcub ggﬁlaswencoﬁ&‘cﬁelI 120
partially covers Bﬁtﬁ)ﬂdgrnﬁntﬁﬁddbrdalﬁ:ﬂmgmmaneﬁrgmeé la. Such
positionin nalnP

ai ns broad r float fpoomeda [0044] In
this exenplV84 enbodlwexefqp bé’?‘]merilggps%%nggé% S‘onﬁ‘éléll 120 h a;/e a
conmon wal | 115, chii@bn @xll €15) thaf extamisfeath seatsionter sealdd  tojinper el { B dhiSseq) 113,
This  common wal | 115 f8]5?&ﬁmgorto'rﬁq'nﬁo?{he%l?off’tﬁ@ﬁ:sfgelltltl?mfd'tﬁﬁorﬁ@fthe 110 and

the front of the SOSReHY: area conmon wal ullmted
t hus ensuring tha&coﬁdn@dli 120. Thearedficopmonpwelt t 1frie Hnitedy thus gnsuging

ot herw se not ful I ct| éfmh@?ﬂ&ﬂgﬂﬁm&rmtfuﬁwmm@f Hﬁh&ﬁ))thée| I
retains its Overaﬂ mal ntai ning the wearer in.a
(fully-mﬂatcd) cell reta.ms its overall shape and rigidity, maintaining the wearer n 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

m

100 shown in Figure la. 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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face-up position above the water. Figure la also shows retention strap
attachnment points 131 and attachnent straps 132. The attachnent straps 132
are used to keep the device 100 connected together and secu t he
wearer, as VQBUMWMor exanple, in Figure 6h, 15a and 15bFC éﬁa@qs ¥ gure Ib
Is a front view of an exenplary enbodi nent of the flotation device 100
shown in Figure la. Because Figure Ib 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 |b shows the or i nf | ator
gui des 171 for tdeHs e ot functioningrareidamageds Abevears may geqess thegralintlatgrang ; o

cell +10 and Seqaud st khe%gemﬁgﬂg%atﬁlghﬁe QNI Tvhd Grhlaafbhérs {7 re¥howhaCkup

systens in the exenp in the fjgures, However, such
oral inflators 1tﬁe)ﬁzm98 Sbéhat 1 engofi theawsprer's Aangds piprms jsamaged, fhe WeALCT (ay) <

Fur t her mor e, - al £ QAo Phor 1 phisd @6 Gral i 16 00K niont i@ initweerpl ar y
I Cl

enbodi nents, only one Is su

ent, or nore sed. The
oral inflators lmeuekiyflasieny Eurthermasy epchduflgtos IZ%/’F PW@Fé;bgy ?qlfépe‘gﬁ‘ﬁb?mt ically
inflate the 7 MQMQ&%QJ}:J?QH&&QB&%QV ?thk@ , tidbk Profiotes hiriflow ioeng or  ar e

damaged. The wearer nmmy access the oral and bl 0 i.t. _thereby
manual | y i nfl at i diggctiopconbiegnd preverty, 36]F§PW Pfﬁq aﬁ’&fr‘?llfﬁmﬁta’éa?ﬁg&kw?ﬁmot he :
figures so that jf. af {.Ai;ﬁl wearer's hands or arns is darraged t he wearer
th Groftf es
may use the other hand or armto de t‘{}ﬁ& Hf at 8§ qthlniﬂ her
mout h and A i ate ﬁﬁhﬂ‘rﬂ‘ 4‘?#11‘59“ (r)f{?g“ln@n TAEHOD YL i s
preferably equi ppeds ﬁaedmmmﬁms ﬁu\eﬁlmaﬁgurésdlaamd@brﬂrhesefmumnMy
val ve, that pronofes al flow_in one i rection on séec%ogl %fﬁ%{]?%ﬁaéﬁa(:k fl ow
of air. This wil Perpneesivediageams Sopueariand Foms RRSReRyYSs: FPRENERY1 % "7 oM escapi ng.
[0047} t V\heln i nfl G&a?%lls%b?rdﬁ?ﬁtﬁhﬂbﬁr@&kyl embbﬂuﬁehmfftﬂeqiraentmvgma S@Iﬁ;@@l rgsglbt
in multi- layers o e an
These figures shawg 1 e?'g &%&m‘"ﬁﬁrﬁ%@a ﬁSﬁ‘Fﬁftgg?& ddprlo?f?& é?ec?igp{je]lctlves
r reﬁs3 pgct | vtel y],c ?L c&iﬁb&t!hek{'éell@toafd{npﬁmﬂ COgtylindeas (nov shipwyint this i FHEInr_pl ary t
enbodi nent o epresen i nventl o : L9 ou
fromthe first céyiachmegtsiap 133 °6lﬁﬁ{hgg?sl]sjag%cﬁé%ts ectlls\i/)gﬁ?lg connect
these cells to Ceamfs wmmemyﬁtcmmm Alt@mﬂtvelymnwmayrtet“mdsﬁnﬁﬁt@m wpy be

G\tslt ﬁghnl?gﬁ Ztnr ap}éﬁ‘é‘%gsmg i@%&?& t"" £ &ﬁkﬁ%‘i‘g@ @&R}' ternati vel ‘y’?‘“?f"??s may
be used and str apsmpaignts evithout having to be sewn to intermediate components.

[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 la. 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
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| ed through the slits so that the straps connect outside conponents
directly to interior conponents wthout having to be sewn to internediate
conponent s. 00484 Oral inflators 170, which are used in the exenplary
enmbodi ment WO W00PRYundant method of inflating the cells, %?BU%%§¥¥?oned
generally below the wearer's nouth so that they are ea5|ly accessi bl e by
the wearer if such occasion arises. However, other positions for the
inflators 170 is possible, such as higher on the device 100 and ri ght next
to the wearer's nmouth to ease access. .é0049 Figure 3 shows the
cross-section A- ANfandi20:i Therfent sésie‘tﬁﬁef seahp Ishgwn astonsheappposite 8ide oftle 132 are

affixed to a flo A@lis%@@mrltzo% BBS Sheldseal a¥dat £30 may be
constructed from eé\?/ﬂ éc:fglitalml\rélglgdn orceg Vi ny are agtet achgd to di sks 325

and 320 at, for enzﬂpb@ntaftstltﬁblns,rsblea‘f’@@}é&@&’ﬁﬁ%ﬂa@%°r ectively. The
attachi ng \ggifgas may Mﬁnﬁemats%lsnﬁac G%rhkﬁofﬂoamce&fameledipm@ or the like, to

attach the conponents et her. The exenpl.ary stem.151 # shown in
Figure 4 froma smm?mpeﬁe\ éé%l‘l"d\ﬁ‘@"@fw@ e prgsept ed £RYFh

enbodi ment . Val vg &F&m dmlor dre B31 186nd mo%l@?ro&ﬁ@ﬁt frdﬁﬁédwrélriﬁbn&i eifdats first
and second cell s, ose to the common wal l

03/ 009901 PCT/ USti2t megndrmpen the ipteptitpand fomqtionality of mﬁ%@%@w@fﬁeﬁﬁh@% %Pﬁ\’ﬁ) is

shown as on the 8@&‘?&1‘&%r§§&%vﬁ@uuﬁﬂﬁckeaﬁ&éﬂb&5lugh$@éﬂlwﬁh&ﬁ$n¢lﬁﬁdmure t he
cells 110 and 12

toget her. Such seal_ areas 4 nct titching,
gl ue, wel ding, bm%@cegww%gmﬁp WFE‘@IQFE‘GE%I?H“Q‘W% llr:~gr’il’sat L emne

schemati ¢ di agr anfg,@5aPank p tidr Gé $40. sﬁchax@m@mﬁymsmwdhmnmbfguuwm ed
cover 500 of the present  inventi,o The seal ed cqver g?)?ﬁﬁtﬁletkl‘ﬁ one or
more cells 110 arfd0 atageasipitiatiop peint 360 wher the Weqler pu %?ﬁr%%ut hat may

danpen the int egrsbéleao%v&sbola&mmadl lihe/530fthatmiiniap the ntegtity ofi theseadedovesi n.
Such a seal ed cover al so va ked to e | wth the
encl osed cells. W&Mﬁh&twﬂ% % g%f Q,g]gpg§° é(g:saliﬂri]?:' @?éﬂ)sg&]heﬁggal ed cover
500 i s designed tipadiddp at tear I|ne 520 and top tear |ine 540. Such
tearing notion is ini iated Pl I {
initiation(@§tht 560 °i‘ ‘?’dug‘a[??fhg&glh&l% pu ?né?%r%ga@% andl e. The
seal ed cover 500 g@viich §tﬁng‘s€tﬁtbd)thmlsﬁﬁ@lpplhgbpenmhmdmolvﬁéw AtTePedtivy of t he

ceal ed cover “s00-uhen (ST cor L IGS S e Gl ARAFGH

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

..D

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.



[ 00521 In one exenpl ary enbodi mrent shown, the initiation trigger is a
pulling of activation strings that both assist in ripping open the seal ed
cover 500 at respective tear lines and at the sane tine t 3336
conpressed WMt ers to release their gas into the ce f¢ ?%6 and 120

t hrough gas connectors that conmunicate with the cells through 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 big enough to

maintain nultiple inflated cells within it, but, t expanded
due to |anat|oﬂ'hoﬁtrﬂphéoméhﬂl@US‘F@Sfﬂféf%ﬁha@é??%’é‘rsegég&a%exaga&eg%ed to not

open at all during fsetmnéémvf mqét&eﬁee&stigﬁremosheametdabmmmﬂs%d
integrity of the ehCl osed ce

|
the ocean, and nw}zeSDbuCkIeB U&FnaFeértOF&thPfo‘}‘F&“ V\‘g?af(rﬂse%?mflg ﬁ\? °°‘f)er f d())drké) t%aQthexanp >

arrives. Qher @gis%@reﬁ%uﬁ&twﬁ&?bbéo&aﬁ&ﬁmpmma tThe beaded handle process
of the seal ed cover

i f needed al | omth L& t he
conpressed gas cm@p@ﬂ%snaqs&é%ﬂefeﬁ hﬁﬂ‘g C@gﬁhgﬁg)gge\féetghgﬁg@a%\lhl ch house
the cells 110 andpg3fith thodledfd fo@amshdmeammhecs&nnmmasnaph@o@@quwsout er

cover 600 shown in Fi gures f 6a an Th BfVant el ude a
top zipper seal 62pherGenseed @" °t°§wpperé ﬁﬁo & &%rl ooapr)l type

f ast eners, such agcuVﬁlemegiscyhﬁle}sukd):scn@d(hﬂMS 630, beaded handle

attachment snaps 650, nmal e chest GG hashdeddre 670. 9
WO 03/ 00997005 ET/ USOZ/@SSB‘B”‘PH%@&%F&“W%MS e ce S T anst er E&i(héough an

opening in seal 6&fied Qﬁthmldgtsrbeﬂ)rd such matevieleare tededinto theequesrcovgr €09 ABier ence

to Figures 6c¢-6h. The gtﬁ quﬁﬂegtyﬁg{pg\?w%g%“qg@éﬁgﬂdﬁmw‘ﬁtﬁt ed

t oget her when t heenyutgs thy device is
secured around t hgndiees pfp a@ctkatmdlafer gamedbhesoaﬁage’éthe% veoRsEgteandl e

attachment snaps 650 re bl tac R, dehtell ariiteuond ogefufiomite | n such
0 manner that wi PRIV "‘aﬁ@ﬁ%’r esgtﬁgle,ﬂfgﬂ e s det ached ﬁmthe naps

650. The handl e Ifocatéuﬁddaeesmmmdswhou@wegmtgﬁe&hcmféﬁﬂo PP WL i ng of

t he outer cover 600 a d t he | V. ﬁm gerisl i nders, as descri bed
bel ow. [0054] TheS® ét}a?%% aﬂ“‘%"%’a |y glgnstrugl ed of .a .materi al

that has begpssr e- co%msmbbrdﬂgmtlﬁwntwf@roén%%ﬁh% atation collEr R Me 4o i nt o

the outer cover 600, This, \SASYERSd:Ralicd imMoRemiRy eiibotiabnt oaictnt eri al s

an inherent propert¥<of eria not a | at er
gai ned by a coati mgndMs (naehmn)mmquqm@wapf 601 as 'shdwn q"llg“f%

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¢c-6h. Figure 6¢c 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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product. The NI R properties enable, for exanpl e, search and rescue
operations to |locate and save stranded wearer's who are wearing such
covers 600 through use of special caneras that take advantage of such NIR
properties. OB r aps pass through the grommets 630 anﬁcﬂpﬁ"&@ #50 he
flotation collar to the wearer's vest, harness or other device. In this
exenpl ary enbodi nent, beaded handl es (not shown) snap into beaded handl e
snaps 650, as shown in Figure 6a. Wen the wearer w shes to deploy this

exenpl ary enbodi nent of the present i nvention, he or SheHPU||S on either
the |eft oi90581ght beaEhecelisameithen fokled,dor exgmple.3pcordion stylepiafliehandl es, whi ch

in turn pull pul kﬁ&%ﬁméﬁaly(seaemfvar m@mm@meo&ampamuamm@ force
created by pulling on t ull'tabs 550 rom)tes t he tea“i%(g’ﬂ’@ e out er

cover 600 at teapxqmn*w@wonaq%ﬁlmhe}ﬂg ﬁ]@ﬂ |oatrthesblagderat pemgs 1899 v at i on

levers on the OQP 6y in 68 bxam lﬁegﬁmtwﬂotkmmmwe@awth%oanﬁ i nflating
the first and second cells. (5,

056] The re gif rced % Eg ﬁS tl, are
attached and route@df%@e@ﬂbiﬁ‘?alP%cqurgq.?Pé’ses ox péh}’ “e$ REZ5 Y ap 601
bei ng placed on %{bsﬁ'ﬁﬁsmhmmdds%ifovﬁﬂﬁhg&d@p 601 is attached to
attachnment di sk 602 by sew ng, ui ng, I, or th V\hen
strap 601 [“§55?;1ttachedl¥ © Qi Lo ?S%P§£@6‘g‘§fr’]’gdttﬁ%°“@8 aﬁ%{ oaﬁhlgs? eh is
seal ed,GSSinﬁ, fgﬁwﬁﬁﬁgﬁﬁtl semeove{]memmemamwghlgmﬁmsmhmm in
Fi gure . The ase disk 6 s then sin , at or
RF, to the cell \Béqt?%"%we'cﬁ%g '|°P §'Iafi 2 eusfg W%@%? ool
PCT/ US02/ 23350 [ Q98 wedrées k‘@ﬁdsﬁ oﬁdtﬁerirhetb sbmirmdﬂot&mnn oellﬂm@the,wea'mor di on
style, into the e vViro nent -.seal ed v e ' top
straps 604 are atq ﬁ@*ﬁ’ g o ?Dzitﬂffpfofsg)tf Slne ﬂfe YX@ E%E%%&fted ont o
t he bl adder at sttﬁdmcaﬂdiibbédymmsﬂyndeecumfashmal ng in this exanple a cap nut
(not shoun)gygfe. | 205 RGB! SRy i GRUERATER 3D ¥ 57| FGRVET 500

i or hea

are sealed ‘exanp e straps 1 and
604, as shown |n ﬁegme76@mmeﬁaadwfm@ucwe¢ulumlmw¢@odmmamoe% whi ch

are sewn to straps 604 601 on.t.h | I LiagheeOMRr . and
t hen t hr eaded thr%ﬂﬁﬁ“"ﬁf elfoﬁmﬁlﬁgsloﬁ%tﬁ&%%@e{tnlt%l/eesg@gver %600, Nyl on
straps 605 can tMetmommﬂreadmgagtﬁdxdhlesmdnﬂmibtwwll@:bﬂlﬁa?ﬁo whishessist iflear er '

har ness, or otherw.se to.se t I JeRiethe O her
attaching confi gLfP%H'tim&‘?gthe %yﬁgns&sﬂ% edrﬁa%s% wﬂr&gé&ﬁthé@eoa%é;ta? on cel Ies are

secured to overall flotation devme 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 altematively be positioned outside of the frame

body 700 and at various location with respect to the user as long as the cylinders are

11



the wearer's body in a snug and secure fashion. [00601 The front of an
exenpl ary inflator nmechanismfrane 700 is showmn in Figure 7. The frame 700
has been shown in one particul ar exenplary enbodi ment but other shapes and
desi gns ar e WRHBDMOL as | ong as they function in the sane RaHHEH/233fe
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
wearer and within the overall flotation device. Al though six guide holes
720 at particular locations are shown in the Figure, any nunber is

possi bl e at any lacesdiblote thecellpang dan’t substgntially intarfsre with the mavesieneof fienner .

[ 00611 Al t hough t\@gm?bove conponents may be assenbl ed and confi gured
together in a variety of ways to ensure that the eventual flotation device
has al| of [4063] advant Biguess 8as8h shown the assemblyyiprocedwpeand relstonshipbeggse thept i on set

forth below in C%gﬂﬁﬁfsio@eorﬁﬁraéaed%@gﬁﬁos 8d 16 tMbdded Fiat cofdaiBon PMcentesql ary
enbodi nent of an assenbly procedure. {00621 As shov:@%l n E#Pegﬁrg%% .and 8b,

to begin assenbl yaredonpgsted i ie prHishs 569 (shoyen in Figuee3) apd e ps5 R ce
800, nultiple cyljfpdhers7050 Wikh tearare il dn Bokods shedfifatioh ativadrsiwill f r ame 700,

as shown in Figures 8a and 8b. Figure 8a and 8b .are diagrans .of .t back
and top, respect ifkersp comprasied@iaes H?d}“&*}‘ﬁ tﬁ%gﬁsbﬂ‘dé@@‘g%@?’oﬂheﬁé@ ferd? gkﬁ]

These cylinders 705aaBhed aSpullltals (£6t SKEWnG on fha KidMeriRpI5e (Wikenitlnf putitcords are Ot her
types of gas cylinders are possi bn':.li ﬁsﬂl{}gn&,a t&?y are ]genfr %lﬂ?l Ystgafe and
easy to use. FurRubedenopgh tomoxe the pull tabg ondhg 'ﬂ‘i?? 1 F BACTRPES Y1yt stop

posi tioned outsi %ﬁpﬁxe'&*lﬂdérﬁ a@Bubshansly d0Pressitized! vari ous | ocation with
respect to the user as

.long.as the cylinders are .11 WD 03/0099
PCT/ US02/ 238864] accessFigwe %‘0?’?1&“’ E@#%“ Iﬁ‘?‘fﬁ“ﬂf&h gt “é%‘ﬁiﬁ BRPCNPHD AP or o
with the novementm@intddiath redpadt & flotdtion6als. Al aguer830,Seichimaytbe fbrit,isusad enbl y
procedure and rel ati onshi etyween. the . cyl i nder gas 705
and the threaded Bﬂﬁtrﬁ?d’ry@é °§(?@.§ %‘#’? &y ngﬁghamgrrn?ogﬁ%%éﬁ%?%g ’he
pul I tabs 550 (showmbistufe, fidgontemmpntand are used to trigger inflation
activators (05 Wen the wear ey I , lnf L @dakign
activators [&?q%l rel eﬁéh%wgé%'geﬁc? ’ ﬁﬁ&atgi;&eaﬁgé%ﬁeg{%d?% e ﬁar st and
second cel|ls. Thempdhbdisfiodrems@Rd intaunsexamplaxyteedranmensally-sealabeoveni30 fahown) on
the cylinders 705. \Wen. the | r I e SPRNEh-{te IRV Sickeae Pul |
tabs on the cyli ntfaimg: %% P°W§E§LTSS°%&5?@%@%’5"6\5&??% gog%dst og(g e . pac
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:ad 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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until the cylinders are substantially de-pressurized. [0064] Figure 9 shows
the inflation mechanismthat includes the activation frane 700 nounted
with respect to flotation cells. A cover 820, which may be fabric, is used
to protect WAEMPnders 705 and the activation mechani smPCIBISPHRSY onnent
debris, noisture, and contam nants. [0065] As shown in Figure 10, portions
of the flotation cells and the activation nechanisns are inserted into an
exenpl ary environnmental | y-seal ed cover 830 for sealing. The | ower | obes of
the flotation cells are fol ded accordion-style and packed into the "|egs"
of the exedf®68ky envi meaanﬂ%ls@aw@wtmw and poftonpside, resppctively, of 81 di ng

met hodol ogy ai ns &'D[Pler b Bﬁl%fﬁpé Yitdin Cung?&ﬁdhﬁﬂﬁérf&QwE:%scﬁlﬂ?BWt' re

flotation coll ar, maki ng ersone he wearer to wear.
[0066] Figures 1 A@ersmxepnlm smnnmﬁéaﬂe(tssaiﬂﬂmxtls dosedygirdsviapnetgd fromidhe at i on

activation asSefmityﬁ%mtheﬁweare@wma%ﬂmf&eaie af@M%SKe tog BAnEOr ds 801

fromthe activation assenbly are tied to the pull tabs 840 on the reverse
si de of the exenmﬂalrgﬂmeéﬁf’rl}ﬁ"?“éhﬁﬁ?ﬁcalW-t@‘é’&l"@d“aé’@?éinyl PhepeasdhebPORmMNs a

conpl eted step WyehifyRbdatedSiblic. Btd GTaifReent Matlild forlhs 1dpad theibotidre sdrves b Shows

attachnment detail of “an exenpl ary |nflat|B€a activation assenbl with a

housi ng area 831 amPlify theeressis;3t e tearrhenmpls, qugd fq mympirpize ay SERIERINE, B?] Fi gure
12 shows an exenplcldoth@wRe dﬁﬁ&t&ﬁ@ﬁds&emﬁ&u&&c%ﬁﬁﬁﬂﬁbﬂity nf I ation

activation asserrbly Figure 13 shows an_exe |ron -seal ed
cover 860,100t h its ﬂ%’etlééfmdcwaﬁwg gﬂswﬁ%{%élé?‘ Fﬁi’i’ﬁr{"gYé h re a
]g:f)nsi stent, ”al | adbBp 1a@medaongaatlt&hﬁaksms 87teund 87d. mdmislam/m/ga:a he
otation cells to, escape an 0 on activat 03/ 00 901
PCT/ US02/ 23350 [db’é@]wqgﬁlgéﬁ %ﬂwﬁ%“ﬁﬁﬁw ‘t"lﬁ‘th“‘E 6‘}?"&%&%&%
si de, respect:velﬁ/or?mﬁem@@mnmsgﬂydwvaodl ment of an f ] I
envi r onnent -seal e ot at on 7 te the enpl ary
envi ronnent[@mi//- seal e%‘ C?;b gg"eg& dfl%@yevgﬁeuﬁ?@ romst%()ﬁéeunl t.
The unit is then ﬁcmaioﬁdol&t1stpﬂmd)®iﬂhmﬂneoﬁtextdxmnﬁlhnggpstbrpmt§ctate coves, tydhe stfp t he
environment al | y-seal.ed cover W}@r e
bottom nmay be vi%3?18'85%"@63‘?13]8??%1“9%%‘3prgtgcud'lefc v@?grn%gtﬂé({egs sl’e@gl#hp he top
and the bottom sefinsbpackage isovpipleted at $82. [igers UTandd 7k showifoat 3&3hadbask 884 and to
mnimze any str e&lecvw, negpec&@e'lﬁ r(1)f 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 addiﬁon, 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
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woul d ot herwi se dissipate the pressure and reduce the unit's reliability.
[ 00691 Figure 15a and 15b show the front side and back side, respectively,
of an exenplary installation of attachnment straps 871 and 872. The straps
are st andaM® 93§0998h webbi ng attachnent straps which are sBGHURPPhe
attachnent tabs protruding fromthe environnmental |l y-seal ed cover. [00701
As shown in Figures 16a, 16b, and 16c¢c, the entire internal nechani sm of the
flotation collar is placed within the outer exenplary outer protective
cover, by the step of folding the materials 880 into the protective cover,
fromthe | egs upxigdstiveontoilimit theinvéntinmio thepraisgdonms disglepade Magy ¥4a888  Fi gur es
17a and 17b sho : I bWls Yo orefof @n

Wnd 618&}11:1%?% &m'ﬁ% Q@géﬂ%g\é ﬁes}!ﬁlf%\ﬂ’ﬁereﬁl%ﬂ 86 bbw

exenplary flotatron co andl e area_ 890, as_  conpletely
assenbl ed, readyrdimryiskill i theast injight\of theweeye disclayure. oThs scope LA BYERHGR &t her

equi pment worn 1ol Y] GRhledts.ve enbodi nents
of the inventi og%lbﬂe\emg{)(g{y#@gg%ﬁ aﬂphgggeﬁﬁlgf\?gi, g?leusyﬁe t he nmet hod and/ or
process of the invention as a particular sequence of steps. However, to
the extent that the nethod or process does not rely on the particular
order of steps set forth herein, the nethod or process should not be
limted to the particular sequence of steps described. As one of ordinary

skill in the art would appreciate, other sequences of steps may be
possi bl e. Therefore, the particular order of the steps set forth in the
specification should not be construed as Ilimtations on the clains. In

addition, the clains directed to the nethod and/or process of the
i nvention should not be Iimted to the performance of their steps in the
order witten, 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. [00721 The foregoi ng disclosure of the enbodi nents of the
i nvention has been presented for purposes of illustration and description.

It is not intended to be 13 WD 03/009901 PCT/ US02/ 23350 exhaustive or to
limt the invention to the precise forns disclosed. Many variations and
nodi fi cations 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 invention is to be defined only by the clainms appended hereto, and by
their equivalents. 14
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WO 03/ 009901 PCT/ US02/ 23350 WHAT IS CLAIMED IS: 1. A flotation collar
conprising: an outer protective cover; an environnentally seal ed cover;
multiple inflatable flotation cells; and neans for inflating the flotation
cell's, whe¥@M09%arer is maintained in a substantially FSEFSIEPRIsition
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. 2. The
flotation collar of claim1l, further conprising an auxiliary neans for
inflating the f| SWHAT IS CLMIMED I8: The flotation collar of claim2, wherein
the auxiliary means fior iAdtaifoh Ballaf éenphikiag:at i on cel I's conprises at | east
one oral inflator connected to.the flotation cells. 4. The flotation
collar in claim3, WABPBCHPEENSCPYSEH: the oral inflator are in

comuni cation with thg ehitinalehtdly @akd Soverp). The flotation collar of claiml,
further conprising neans for. securel astening the flotation collar to
the wearer. 6. The fI‘B?IHPIFHWa@@FIIﬂa?n%’f“E?;&?‘ﬁ] 5, wherein the means for
securing the fl ot atiféns ok inflatiigahd fiativrael;y conpri ses at | east one set of

nmechani cal attachnments, attached to fhe,oute . i he

flotation collar of cVIEFFR% WeaERs rénm{a{nﬁ%msaﬁg%séﬁ éﬁ%’%&ksgﬁ&g%q%ﬁg&yi 0-rgf | at ed

flotation coll ar Jigeewhen the€otdon cells droinflited, wshr er. 8. The flotation col | ar

of claim1, wherein the shape and vol u of th Iy . | on col |l ar
et R et P o malsinsa i Bl gy

pronote the wearer S ove 9." The
flotation collar pbgitichl ifbr®of the\llortiean cellé fads wemfinge drdecomes feflatedg t he flotation

cells conprises pneungtic inflation.ac Of $ : 1;-'3%&94 | ar of
claim9, wherein the an 8?ta ?{‘r‘i°5%’i°%§‘%§"hfé %gﬁogigp%ﬁéég%ﬁ onprises CO2
gas that is reledsdaflatihgtheflomtiarcdellat ors are triggered. 15

3. The flotation collar of claim 2, wherein the auxiliary means for

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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WO 03/ 009901 PCT/ US02/ 23350 11. The flotation collar of claim 10, wherein
the nmeans for activating inflation of the flotation cells conprises at

| east one activation handl e connected to the act uators V\/% é,g %at es the
flotation EPRHOAPMEN t he activation handle is pulled. i f”}t‘}t3 tion
collar of claim9, further conprising at |east one act [ vat i on handl e, and
wherein the flotation cells are inflated by pulling the handle. 13 The
flotation collar of claim9, wherein the outer protective cover made

fromaramde fibers or filnms. 14. A rotatl(gn deyi ce co : a first
inflatable cell: a sadtondTheflotatiomenllar ofelaim |0 yyhsrem e mpags r&‘é%@%‘ cation

with the first At no ¢ AGtationAdelI O ﬁ.%b Qﬁezfs%ne&eﬁdaﬁﬁihaﬁ@e oomaeated toor e t he
cells; vvherelnt e cells are parti_al con é{}ﬁ gf rlg?ng}msva\ﬁichals and
when the cells taeecmam,ath@amibteatbeélp “'B GAcyatpp

rotated in a face-up 1@05'ttleoﬂbtau*éﬂbélm$ﬂotmn9nﬂrtheicanlﬁﬁsingdtwwe and wherein

the wearer continues to be maintained_.in,a s bsta p05|t|on
i f one of the fl estivatiophandds, pnd whereinsthe fotatipn cgl Se“’%‘f‘ né%lm%q%tﬂ?ed 15. The

flotation collar of ghai mrﬂé‘ﬂot&‘t{%%&laﬂoﬂ&tﬁmmlwhmmtheoutet;brstcetrvecomtsst ructed
of coated textile or film materl al, 16. The flotation collar of claim 14,
wher ei n att achnepmg %ffqnaﬁé“"%QP eréﬁrrm’é‘ét ed to flotation cells to secure the

flotation cells to anmgenviarmii®nteideyompdsirgd cover. 17. The flotation
collar of claim 16, wherein the environnental |l y-seal ed cover houses the
flotation cells to furfmsdptl %"é’&ﬁe@ the environnental |l y-seal ed cover to the
flotation cells. 18. jigonfllisHagibie@sll Ravirgaw floid comsiunication wishdheetirpt cgllir aps

attached to the environnentall eal ed.cover ded through gromets
in an outer protecti & ackypiignd "éi 8mvgq%ogeg%ﬂ5r§6§/%s@t ogether. 19. The
flotation collar of C%Eéréﬁlm%celww;ﬁnmmccmsmictadgfngdmmglﬁméw%@e t he

environnent al | y-seal ed cover | de the 1 66k Yifa 28 posiibn The
flotation collar cétsaéqléﬂﬁ?dlt@ac %‘Fsﬁwfhae Ewaf%rrgtﬁectﬁﬁ/e c‘g/per has a

seal i ng net hod t Radle fSatig s 4 fluid balyr atdd when the flotation cells are
' nflated. 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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16 WO 03/009901 PCT/ US02/ 23350 21. The flotation collar of claim 16,
wherein the environnental | y-sealed cover has a sealing device to protect
from cont an'g,ﬁ n}s. 22. The flotation collar of claim16, wherein the

envi r onment %9-0393% ed cover is further covered by an out®T¥02288¢ i ve
cover. 23. The flotation collar of claim22, wherein the

environnental | y-seal ed cover and the outer protective cover wll not
resist inflation of the cells. 24. A flotation device conprising: nultiple
means for maintaining_a uger_afloat_in_a fluid;, nmeans for activating any of

the multiple neans f ot mailAt 29tHoRgollarabsiaim: 1§y whessm thsiepyirogmentellyssealed hody i n
a substantial |y tgverlghh sqaling ddvize td protedt Eronf dobiiaflina@gd neans for housing the

mul ti pl e means for I.ntajni i n supst.antial ly conmpact geonetry. 25. A
flot a{)i on devi ce conpfi si WB? H‘ﬁfﬂ“ﬁ‘i°§ﬂ%°$‘ﬁ%a‘?i'§#’%%%§$@a’é‘ﬁ“ lyoieélf‘?lon cel l
i ndependent | y capaet ie further doméred By daioi@r protbetecbvesubst antial |y face up and
afloat in a fluid; a.go S . gas, coptai ner:. and nul tiple tivation.
mechani sms, each acti a{r}oéﬁe ﬁ@%}?gﬁamgéﬁﬂ[}?ew °mﬁ‘Et"FW§F’ﬁ@ﬁfyﬁs§alﬁ%npressed
gas cylinder to cekesmdehegmter protedtivdlcbved fwill ikt rdslsOinfltionns tekdls, 26. A
flotation device co 4i Si %%? two .flotation cells, each flotation cell

i ndependent |y capabl €"of OFHIAN AgViRg COmPYNE o1 substantial |y face up and
afloat in a fluid;, amdtiptomeaa fdr nindritalisinga tideeafloaninfalflaidat i on cell s, the
common wall having a_limte rea s t hat, shoul.d one .cell not inflate,
then the ot her celgl r’?ﬁﬁ'aﬁgf?@vﬁﬁ an’(/\%ﬁ?eerpgﬁ%legm?’g(g%r-%" 8¢ i on in a body
of fluid; a conpresseneagafor maintahﬁnzaruserésrhdfiydmapshhdtzmﬁwlbtdpvightipositic&minlﬂmni sns,
each activation A& hgr[y sm capabl e of activating the conpressed gas

cylinder to release’ gas into all of the flotation cells. 17
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 celis, 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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