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BACKGROUND Field of the Invention The present
Envention relates to personal flotation devices, i.e., life presevers,
and, nore s‘gecifical_l y, to flotation collars. ﬁ&,ﬁé& ?% of the
I nventi on WO97/10144 Molitary and federal regulatio cfa 2 t he
avai lability of life preservers on board ships and aircraft for use in
the event of a water crash, W QOLLARO! her event over
water or in water. Those who epen preservers for survival

BACKGROUND

Fiel ion

The present invention relates to personnel flotation devices, i.e., life

preservers, and, more specifically, to flotation collars.
Background of the Invention

Military and federal regulations require the availability of life preservers
onbomdslﬁpsmdairaaﬁfmuseind:eevaﬁof.awmuash,ditdﬁng,qiecﬁm,or
other event over water or in water. Those who depend on life preservers for survival
require highly functional equipment. However, flotation collars prior to the present
invention have generally provided only a limited mumber of life-saving features.

Typical prior art flotation collars have serious drawbacks in their
construction and in their range of available features. For example, USS. Patent
Nos.1,385,581; 2,210,809, and 5,421,760 discloseﬂotatim devices having several
mdepmchnommt&swhﬂlatlfoneofﬁ:ecanpamnmtsfaﬂ the apparatus
w:llsulls;q)pm'tthewmghtofﬂlewearer Howevermthosedemes,mpporns |
provided from the neck up only. This forces the wearer to bob face forward in the
water in 2n extreme vertical position. - Swinmming, especially for any distance, is

Fmﬁame,smnepﬁormtdevicwprovideonlymstablesuppmifme
ofﬂxea:roomparlnmmﬁ:ﬂ Inﬂnswmt,ltmaybednﬁctﬂtforﬂleweam'tokeep
hlsheadsquarelyabovewater Mso,mmmwofﬂlcmmmdﬁnmwhenwm
surges at the user, it is channeled between the inflated lobes of the flotation device
directly into the wearer’s nose and mouth. Yet another problem with some prior



'require hi ghly functional equipment However, flotation collars prior-to the ..

pr esent i nvention have general |y provi ded only a limted nunber of . -
| i fe-saving features. Typical prior art flotation collars
have serious drawbacks in their construction and in their range of

avail abl e features. For exanple, US. Patent Nos. |, 385,581 2,210, 809;
and 5, 421WQ@8UIMMsc| ose fl otati on devi ces having sever aPCTUS6A$EHendent
conpartnments, such that if one of the conpartnents fail, the appar at us

:s“LJL'poffti s f‘%ﬁ%éﬁaﬁ it %ﬁ%mﬁ%ﬁﬁeﬁ%m Bt BERGEE, o o bob
.S
egg:mg”\?r Lntge wat er |n an extt‘{agﬁﬁ\gart'ca!gé?ltlr@é\ wgﬂ'mng

Furt her nore, pri or art deV| ces provide only unstable support if one
of the alr*’@G nts fail. In this event, it may be difficult for the

wearer to keep hi s head squarely above ter. Also, with many of the
prior art device, Wh@npqmmlﬂ &wceshoulg\ﬁeomnfortabletowearma

oonhnuousbasxs,moroutofthewater beompaublemﬂlothertyplcalsnmvalgear
beqmddymdeamlyputonmdramved,pmwdemmdxatcmpportthmgh
redundant inflation components prowde easy-to-me manual mﬂauon compmmts,
prowdecmﬂnuedmdstableampmtshmﬂdmeofﬂ:eﬂotahmoeﬂsfmltooperate
mdpmwdeashapemdcmnpmmtpartsﬂ\atwﬂlprwanwmrﬁmnsmgmgatﬂne
user’s nose and mouth. o | -

memmht:mvmﬁmﬁap&sonalﬂemﬁmdeﬁééfausebyairmaﬂ
andslnpboardpermwlmﬂleevmtofmmmgmcy Itlsmmﬂ@gratedsystemof
conpmmtsﬁﬂmomsuuctedmdassaﬂ:ledwprowdeﬂleusawnﬂlmemanely
eﬁclent, oomplete, and finctional life-saving ﬂotauoncollar Itmcludes(l)two
nmmaﬂyormemﬁcaHyinﬂatable,indepmdaﬂ,andsynmicﬂotaﬁmceﬂs
insalled within a fibric shell (2) two oral inflatrs; (3) a face hield housed i the
fubric shell; and (4) an exterior protective cover. The flotation collar may be used
mthammvalvest,ormﬂlanalmharybelt
| Beemsedwhvoﬂotmaxcellsareconpletelymdepmdmt,lfmecd]
faﬂsmemhacanmppmttheusermﬂllns/hahqaddevawdmﬂlm#hu‘ﬁoeomd




.surges at the user, it is channeled between the inflated |obes of the

flotati.on device directly jpnto.the weaer's nose and nouth Yet another

probl emw th some prior WO 97/10144

PCT/ US96/ 15665 i nventions is that they are not conpatible wth typical

mlitary equi pnent including™ seating restraint harnes gear,

survival ve¥PIMUMY auxiliary belts due to weight andigiﬁvagfz].%%s

A personal flotation device should be confortable to wear on a

cont | nUous bagk Srare ' Bkaulls e Eld g ic, Bty GREBAL bl pi¥iet the @2 af YPI CA
b %'e qwc"fh;and easSi |y Sty i

survival gear; put ©on and renoVed; provide
| medi ate sURgRibell Maidiible aiiflt SN el cliPRilCOMPONeNt s, provi de
easy-to-use nanual”inflation conponents

Putting on and using the flotation collar is quick and simple, as shown

by the following instructions:

1. The user attaches the collar front and rear fasteners to the mating front
andnurﬁuunusofhhsunﬁwﬂv&ﬁcxamﬁﬂnybd& The user then
dons the assembled system.

2. Once the user has donned the system, he fastens the collar chest strap.

3. After clearing the submerging vehicle or upon entering the water, the
user pulls one or both of the beaded activation handles located on the
exterior protective cover to initiate inflation. If one or both inflation
cells do not inflate, the user inflates the cells via the oral inflator(s).

4 Theuﬂ:éﬁuﬂsﬂwihxusmqstoﬂwthﬁmdcmmﬁxtkmd.

5.  The user deploys the face shield by pulling either release tab located
adjacent to the user’s helmet. Once the shield is released from its
stowage pouch, the user pulls it up and over his helmet, and secures it

 to the forward area of the flotation shell by hook and pile (e.g.,
Velcro™) fasteners. The user may discard or release the face shield
respectively by
(@  Grasping the rear area of the shicld and pulling up sharply with

- either or both hands, then releasing the front attachment to
completely detach it from the shell, or



provi de continued and stabl e support should one of the flotation celts fail

to operate; and provide a shape and conponent parts that will prevent

wat er from surging at the user's nose and nout h. SUMVARY OF THE

| NVENTI ON The present invention is a personal flotation
device for use by aircraft and shi pboard personnel in the event of an

emer gencyWOI9/19144 | n an integrated system of conponenPETAIHAE(15665 c
constructed and assenbl ed to provide the user with an extrenely

efficient, conplete, ,and ctiopa fe-savi flof atj.on. co

i ncl udes (1) two @n M%%@%&#P‘ﬁ&ﬁ% ﬁt‘@@e‘??ﬂtnt and
symmetric flotation cells aJlé#IVMthln abric shell; (2) two ora
inflators; (3) a face shi 8§ é%ﬁﬁ?ﬁ?shell and (4) an

exterior protective cover. The rotal on collq may ' be used wth a
survival vest, or witlRe3 ioft properly and provide

mﬂﬂeﬂmputﬂkmcof&eﬂomnataﬂsﬁﬂs Ronamnhsu&rsﬁmeupwmﬂinﬁm
water, and elevates his head and upper torso out of the water. ‘It supports the user’s
upper torso as well as the user's head, thus making swimming casier.

The present invention is compatible with current military helmets,
restraint hamnesses, survival equipment, and vests. It also provides a place for the user
to rest his arms.

It is compact and lightweight and thus can be worn comfortably on a
continuous basis. |

It can be easily removed and replaced in-flight by a seated wearer,
providing mission/task flexibility.

It can be used with an ainxiliary belt alone i.e., without a survival vest)
which provides the wearer with additional mobility and comfort during shipboard
operations.

Auwnﬁuhﬁhisﬁwdwanofﬂwpnsauhwumkmtopuwkba
superior means for the user to survive a water ditching or crash emergency, falling
overboard, ejection, or other in-water emergency.

It is another object of the present invention to provide redundancy in
inflation by interconnecting the manual inflation handles so that the user can activate
both flotation cells by pulling either handle. |



Because t‘he two flotation cells are corrpl etely independent; if one cell
fails, sthe other can su h th. d el

hi s/-her face out of - 2-
WO 97/ 10144 L g

RCT/ US96/ 15665 the water. Because the cells are symetric, one
cel | can suM¥RY1%4e user ina relatively confortable Wm shoul d
the other cell fail. . Putting on and using the flotation

collar is quick and si rrﬂllg

SR bf the plitent et 18 Pt SAMGHS! A0S

that can be easily and quickly put on and taken off.

It is another object of the present invention to provide a flotation device
that is compatible with typical military gear including helmets, survival vests, and
il bels e .

It is another object of the present invention to provide the user with
stable support in the water in the event that one of the flotation cells fail.

Itismothaobjectofﬂieprmhwenﬁmbpmvideadevioeﬂmis
comfortable enough to be worn continuously and remainis comfortable when deployed
in an emergency situation,

It is another object of the present invention to provide a flotation device
that provides a component for deflecting water from the user’s nose and mouth.

It is also an object of the present invention to provide a flotation device
that, through its outer shape, allows free rotation of the user’s neck and head.

DESCRIPTION OF THE DRAWINGS

Figure 1a is a schematic diagram of the fabric shell within which the
symmetric flotation cells of the present invention are installed.

Figures 1b and 1c are schematic diagrams of the first and second
synmetricﬂoiaﬁoncells, respectively.

Figure 1d is a schematic diagram of a side view of the first and second
flotation cells in the fabric shell. -

Figure le is a schematic diagram of protective collar 21.



1. The user attaches the collar front and rear fasteners to the mating
front _ and rear fasteners of his survival vest or ,
anxiliary belt. The user then dons the assenbl ed system’
2. Once the user has donned the system he fastens the collar chest
strap. 3. After clearing the subnerging vehicle or upon
entering tWeMM¥  the user pulls onBCRAUSHYHIGHS of t he
beaded activation handl es | ocated on the exterior

protective cover to igjtiade i O | f ec.or. bath inflation
cells do not inflat e,-p@%%%‘éﬁ%ﬁ@?@i%%%ﬁﬂ“ﬁ?&%ﬁf@%ﬁwwm or(s).
4. The umgﬁists he front straps to the desired confort |evel.

5. The u he face shield by pulling either rel ease tab
| ocat ed adj acent .to,the user's . .hel Once the_shield

is rel eased fromits Figure2bisaschematic diagram, ﬂb%ﬁ%ﬁ@%#“ﬁeﬂls it up
of the 1 ot N DA S9look and pile (e.g, o oo AeR

ﬁgngcisasdlmaﬁcdia_grmanaﬁ‘mm}viewofthemdq)loyed

flotation collar attached to the awliary belt, shown s it would be worn by the user.
Figme3i$asdlermﬁo:diég:mnofausa'h1w:mdeployingﬁze'

flotation collar by pulling the beaded handles. |
Figme4isaschanaﬁcdiagrmn§faﬁmnalviewofauserinwater

after deployment, with the flotation collar fully inflated.
Figme5'isa.sideviev§ofausamwa:erwemingmedeployedﬂotaﬁm-

collar and resting his arms on the front straps. -
Figm'e6isaﬁ'mtalvi_ewofa-userwemingm|mdeployedﬂotatim

collar over a survival vest.
Figure 7 is a side view of a user wearing an undeployed flotation collar

overamrvivalvst.
 Figure 8 is a back view of a user wearing an undeployed flotation collar

over a survival vest.
Figwe9isasideviewofausawem~inganinﬂétedﬂotaﬁoncoﬂarin

water. The user is shown reaching back to begin deploying the face shield.
- Figure 10 is a side view of a user wearing an inflated flotation collar in

water. The user is shown pulling the tabs on the face shield forward.



Vel cro[err]) fasteners. The user - may d| scard or release the face shield

respectively by: (a\ e asping the rear area of the
shiel d and pulling up sharply wi th o ei ther or
bot h hands, then rel easing the front attachrrent to

conpletely detach. it fromthe shell, or
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PCT/ US96/ 15665 _ ' (b) - Releasing the front attachments only

water, showing the face shield fully deployed and attached to the front of the collar.
The user is shown resting his arms in the front straps.

Figure 12 is a side view of a user wearing an inflated flotation collar in
water. The user is releasing the face shield to gain access to the survival vest lifting

The primary components of the flotation collar are an outer protective
cover, a fabric shell, two inflatable flotation cells, two oral inflators, two mechanical
inflators, a hamess system, an integrated fce shicld, and, optionally, automatic water-
sensing actuators. |

Asshowanigm'es la-1d, the present invention comprises two
mechanically, automatically or orally inflated flotation cells 11 and 12, which are
installed in a fabric shell 13, Flotation cells 11 and 12 are totally independent of each
other, i.e, there is no fluid connection between the two cells. If one of the cells fails,
the other cell will continue to support the uses. Figures 1a-1c also show oral inflators
14 in flotation cells 11 and 12, valve adaptor 15 which connects the flotation cells to
the CO, inflation mechanism, access port 16 in fabric shell 13 for the oral inflators,

. Q0, inflation mechanism and cylinders 17, -stowage pouch 18 for the face shield, and

- Zippered access to fabric shell 13 (for installation of flotation cells 11 and 12), rear
hold-down straps 22, beaded handles 24, front hold-down straps 25, and face shield
hold down tabs 34.



over the helnet for retention and Iater )
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The present
y and provide  stable support
orllents the users face upward in
Hpher torso out of the water. It

supports the user's urpe 56 as wel | as the user's head,: t hus nmaking -
sW mmi ng cWOi9EM0144 . ~ The present invention F'E’“ﬁWl ble with
current mlitary hel nets, restrai nt harnesses, survival equipnent and
vests. It also provid Rlsace f.or.the user . 1k e j r. .

It is conpact and Ii Jﬁ%@’?@ﬂﬂsiﬁggwﬁ‘ﬁ&%ﬁ“?ﬁ?ﬂ@ﬁ?@@?

conti nuous b&éhzlé _ - It can be easily renoved and repl aced
in-flight by ated wearer prOV|d|ng m ssion/task flexibility.

5P L Ao e 2 AR R
shipboard  hold-down adjustable straps 22, chest straps 23, and front hold-down adjustable

- straps 25. mesuapsﬁxceﬂlemﬂatedshelltoconfamcloselytotheuserstorso
This elevates the user’s head further out of the water, reduocsthcwata'dmg,md
stabilizes the user, allowing the user to swim forward more easily. Front hold-down
aqluswblesuapsﬁwnmdwaeachmdeofthemﬂawdsheﬂmdalsopmwdea
memsfm'meusettoresthlsmwhxleavmungmcue

Fromt straps 25 secure the inflation shell within the exterior protective
~ cover during normal use, and ensure that the inflation shell emerges from the cover in
the proper sequence during inflation. Beaded handles 24 are used to activate
pneumatic inflation actuators, which inflate the flotation cells by releasing gas from,
e.g., carbon dioxide cylinders, mounted on the user’s front left and right sides, when
beaded handles 24 are pulled. In addition, the user can manually activate both
flotation cells via a single beaded handle. This is an important feature, since the user
may be incapacitated in either hand or arm. This manually redundant inflation
activation is achieved by a*°Y” bridle and lanyard arrangement that interconnects both
beaded handles and pneumatic actuators. - - |

On the back of the uninflaed collar are two adjustable back siraps 22,
attached to the collar. Thwe.mchmthebackéf_me.us«’s'wvival vest or belt. The
backslrapsalmhélpcmtroltheshmeofthginﬂ_a_tedshel}mdelevatetheheadmd
apper torso furtber ot of vk,

/
heet Has Been Reraced
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falling overboard, ejection, or othér in-water energency.

it is the object of t H-.g.' present invention to provide a

1t is another object of the present invention to provide redudancy in

inflation ?fb*ml% connecting the manual inflation handl EW%"} he
e.

can activa
-4 -

e both flotation cells by pulling either han

: Figme?.bshows auxiliary belt 26, whi¢h 1susedwhen the user is not
wearing a survival vest. Connectors 27 and 28 are used to securely connect back
straps 22 and front straps 25, respectively, to the anxiliary belt.

| Figure 2c shows a user wearing the flotation collar with an auxiliary
belt.

- Figures 3-5 demonstrate the use of the present invention. In Figure 3,
the user is pulling on the beaded handles to start inflation. In Figure 4, the flotation
collar has been fiily inflated. Figure 5 shows the user resting his arms on the front
straps, with his head elevated out of the water by the flotation collar.

Figures 6 to 8 show a user wearing the present invention with a survival

‘The individual flotation cells are constructed from symmetric patterns
that permit ease of repair or interchangability. They are made of polyurethane-coated
nylon. Installation into the fabric shell is accomplished via zippered access for each
cell. The zippered access is located on the top surface of the fabric shell.

Ongce the collar is inflated, the two carbon dioxide cylinders are exposed
on the front of the flotation collar. After rescue or after a standard mainteneance test,
they can be discarded by unscrewing them from the actuators.  Also visible are two
oral inflators, one on each side of the front of the collar near the user’s mouth. As can
be seen from Figure 5, the shape of the inflated sheil reduces the surge of water into
the user’s nose and mouth.

- A prefesred embodiment of the present invention includes a face shield
to allow the user to breathe and see in wind-driven water spray conditions. As shown

.9.

gency,

user
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attached to a stretchable fabric 32. Two release tabs 33 are provided for access by
cither hand to deploy the face shield over the head. Once pulled over the head, the

face shicld is secured to tabs 34 near each of the front straps 25 on the lower portion
of the inflated shell. The stretchable fabric accommodates large and small helmets.

Theusercmdetachmddiseardme-shieldatlanyﬁme,asshownin
Figure 12. InFigure.lz,theuserisrcleasingﬂnefaoeshieldﬁ‘&nbelﬁndﬂwusa"s
helmet, so that he or she can gain access to the survival vest's lifting ring (not shown).

If the user is wearing a head protection device, the shape of the inflated
shell provides a contoured cradle to penmit the fiee rotation of the user’s head and
neck.

Typical dimensions for the flotation collar are a length of 18 inches and
a maximum width of 15 inches. The exterior protective collar is made of, e.g, an
aramide fiber such as Nomex®. A releasable zipper nuns the length of the outer edge
of the collar and secures the fabric shell, made of nylon, within the exterior protective
COover.

Automatic salt water-sensing actuators may be used with the present
invention. The water sensing actuators provide the advantage of protection for the user
who is unconscious, wounded, or in other ways incapable of pulling the beaded
acmatorha_ndlesorqsingtheoralinﬂaﬁonactuat_ors. Water sensing actuators are

-
Has Been Rep‘laced
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that through its outer shape, allows free rotatlon of the user's neck and

head DESCRI PTI ON OF THE DRAW NGS. - Eigure lais a
schemati c di agram of the fabric shell mnthln ‘which the symetric

flotation cells of the present invention are install ed.

Figures |Ib re schematic diagrans of the first andpéﬁﬁ
symmetric ﬂ?@gyﬁﬁﬂﬁ cells, respectively. ure id s a
schemati c diagram of a S|de view of the first and second rotatlon cells

:OPOE ggt T Sgr Lgslnliugféléqumuc deiicés that are co-locatBd Vithaheé €O fnfitias Byliiidés. Wﬁlﬁm of
water enters a chamber, asamorvwﬂnntheadMqucmmusacmmntu>beckma1
activating the mechanism used to pierce the CO, cylinder.
The foregoing disclosure of the preferred embodiment of the invention
has been presented for the purposes of illustration and description. It is not intended
o be exhaustive or to limit the invention to the precise form disclosed. Many
variations and modifications of the embodiment described herein will be obvious to
one of ordinary skill in the art in light of the above information. The scope of the
invention is to be defined only by the claims appended hereto.

C-11-



WO 97/10144 '-
PCT/ US96/ 15665 ) ._“_’eefr/g’/e,za’r§’§/échenat|c di agram of a .
frontal view of the flotation be eploynent

Figure 2b is a schematic diagra ‘\“ \R\“\%\ belt that can be used
with the flotation collar. X\‘J\ m *gure 2c is a schematic .
di agr am of W@AUM ol vi ew of t hd"indepFoyed f1 ot at i onPEHUSISEFt ached to
the auxiliary beIt shown as it would be worn by the user.

Figure 3 is g i AR am of a user in water deploying the _
flotation co he beaded handl es Figure 4

deproyment i th ‘?ﬂgéﬁ" polfir sheffile: ' 1Ty Pofiated o 2
(@) two symmetric inflatable flotation cells; -
(b)  means for inflating the two symmetric inflatable flotation cells;
(9  axliary means for orally inflating the two symmetric inflatable
flotation cells; -

(d  an outer shell housing the two symmetric inflatable flotation cells, said
outer shell having a back-of-the-neck portion, a left front portion and a right front
portion; and

(&) means for securely attaching the outer shell housing to a user.

2. The flotation collar of claim 1, further comprising an integrated face shield
stowed in a pocket in the back-of-the-neck portion of the outer shell.

3. The flotation collar of claim 2, wherein the integrated face shield is attached to
the outer shell by a stretchable fabric. |
4. meﬂmﬁmconarofclz,wh&anﬁneimegmdfaeesmddisdmhably
attached to the outer shell.

5.  The flotation collar of claim 2, firrther comprising pull tabs for releasing the

integrated face shield
6.  The flotation collar of claim 1, wherein the means for inflating the flotation

cells comprises pneumatic inflation actuators.

7.  The flotation collar of claim 6, wherein the means for inflating the flotation
cells also comprise at least one beaded handle which activates inflation of the flotation
cells when pulled.

e2-



Figure 5is a S|de view of a user in water wear i ng the deﬁl ored flotation

is a frontal view of a user wear i g‘HagnH gen =’n ot a“" IJ I""lu"l,["m[/

a survival vest. Fi. gw@tcta 3 -‘ajde view‘of "a Wset

wearing an %’9" yed flotation 'W vi val :
Figure 8 |SW§Sj ((:'g view of. a user wearing an undepl oyed fl%‘?@{’%%l | ar
over a survival vest. Figure 9 is a side view of a user

wearing an i ng| at eTthd flotatiéd é&lla?éf&liin?rbmn;ﬁéﬁg%rleﬁmﬁﬂidlé ﬁuﬁﬁ‘ﬂm
reachi ng back to begin deploying the face ‘shi el d Fi gure

10 is a side vefisd Rhndle, 4he whaRal the Hobik fi#ﬂ&éf #ﬂ{i}? Blieft N
wat er. The user is shown pulling the tgitl)ﬁ)sﬁ&tﬁhe ace 1?9 #‘or?/\ﬁ;ad
beaded handle alone, the right beaded handle alone, or both the left and right beaded

handles.

9, The flotation collar of claim 1, wherein the means for securely attaching the
outer shell housing to the user comprises rear adjustable straps, front adjustable straps,
and a chest strap.

10.  The flotation collar of claim 9, wherein when the flotation cells are inflated, the
rear adjustable straps, the front adjustable straps and the chest strap force the inflated
collar to conform closely to the user.

11.  The flotation collar of claim 9, further comprising an auxiliary belt, and means
for attaching the front adjustable straps and the rear adjustable straps to the axiliary
- belt.

12.  The flotation collar of claim 1, wherein the flotation cells are fabricated from
polyurethane-coated nylon.

13.  The flotation collar of claim 1, wherein the amxiliary means for orally inflating
&netwosymnehicﬂotaﬁmceﬂsgreposiﬁmedhdosepmdnﬁtymﬁeusa‘snmh
14.  The flotation collar of claim 1, wherein the exterior protective cover is
fabricated from aramide fibers, -

15.  The flotation collar of claim 1, further comprising salt water sensing actuators.

This Sheet Has Been Rerlaced
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PCT/ US96/ 15665 . Fig _ m\\\‘mw user .
wearing an inflated flgﬂrw =Tl |, . ace shield

The user is

shown restin 8 hi—g '. Figure 12 is
a side vi ¥ “'&“u learmGan i nflated flotation col | BETNSENSEES wat er .
The user is rel easing the face shield to gain access to the survival vest

lifting 16. A flotation safety system comprising:
(@)  asurvival vest;

(b)  aflotation collar comprising:
(i  two symmetric inflatable flotation cells;
(i) means for inflating the two symmetric inflatable flotation cells;
(i) awdliary means for orally inflating the two symmetric inflatable
flotation cells;

- (iv) - an outer shell housing the two symmetric inflatable flotation
cells, said outer shell having a back-of-the-neck portion, a left front portion and a right
front portion; and

(v)  a protective cover housing the fabric shell; and

()  means for attaching the flotation collar to the survival vest. -
17.  The flotation safety system of claim 16, further comprising an integrated:face
shield stowed in a pocket in the back-of-the-neck portion of the outer shell.
18.  The flotation collar of claim 16, wherein the means for inflating the flotation
cells comprises pneumatic inflation actuators.
19. - The flotation collar of claim 16, wherein the flotation cells are fabricated from
polyurethane-coated nylon. .
20.  The flotation collar of claim 16, wherein the exterior protective cover is
fabricated from aramide fibers. .

eet Has Been Repl aced
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.DETAI LED DESCRI PTION OF THE | NVE The primary
conponents of the flotation caoll JI ”ﬁm” oLective cover - a
fabric shell, two inflatable flot [oral inflators, two
‘mechani cal inflators, a ‘harness systerrf' ah in egrat ed face Shl el d, and
optional | Y wi tic water- sensi ng -actuat ors: As
shown in Fi gff#’g‘g a-1d, the present invention conprises t%”"s"’"‘“

mechani cal |y, aut omat i cal | y or orally inflated flotation cells 11 and 12,
which are 211 nsiaafiieaifon ébligr heI | 13. Flotation cells 11 and 12 are
totally i ndependent of each ' I.e, there is no fluid connection-

ggﬁl}[lvieﬁﬂet?ot\gﬁpggg the USMW&{’?&?SO sho;[/vhgrgf hﬂlf FZ![ l)r\ém ' 14
::(rall r!soz gt o tcﬁlal 1ér?%‘? | on rrec anl srn acceggw;ﬁ)% ?W%r?éat o
Syl inders 179 %s&%ﬁ Tubate @R i 6 ang
: mnnhmynmsfmoraﬂymﬂahngﬂneﬁrstandseemdsynmehc
mﬂatableﬂotanonoells

(c)  an outer shell housing the first and second symmetric inflatable flotation
cells, said outer shell having a back-of-the-neck portion, a left front portion and a right
front portion; and

d nmfm;semrelyattadﬁngthemd\ellhuusingtoam,

wherein the first inflatable symmetric flotation cell can support the user's

head above water level, and
wherein the second inflatable symmetric fiotation cell can support the
user’s head above water level.

22.  The flotation collar of claim 21, further comprising an integrated face shield
stowed in a pocket in the back-of-the-neck portion of the outer shell.

23.  The flotation collar of claim 22, wherein the integrated face shield is attached
to the outer shell by a stretchable fabric.

24.  'The flotation collar of claim 22, wherein the integrated face shield is detachably
attached to the outer shell, and further comprises pull rings for releasing the integrated
face shield.

25.  The flotation collar of claim 21, further comprising pneumatic inflation
actuators for inflating the first and second inflatable flotation cells.

—_—
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- . / i
zi ppered access to fabric shell 13 (for installation of rotatton cells 11

et e T et e AR e

-7- 'g si de v1evfrst‘row|ngflotat|on ceIIs
11 and [err] shell 1§. - shown in Figure 2a, protective
cover 21 iWO8UWIMed t G\ Lhe—o" rear hol d- down adj usRGHVSEAHS s 22
chest staps 23, and front hol d-down adjustable straps 25. The straps force

the inflat G%Sheld-nehotaﬁ&ncocﬁar bf HRRT2Y, fiuthek Wimpiisilg & 15 S5 beaded handle

which activates pneumatl,c.x_nﬂaﬁon of the first and second symmetric flotation cells
when pulled.

27.  The flotation collar of claim 26, comprising a left beaded handle and a right
beaded handle, and wherein the first and second flotation cells can be inflated by
palling the left beaded handle alone, the right beaded handle alane, or both the left and

right beaded handles.
28.  The flotation collar of claim 21, wherein the flotation cells are fabricated from
polyurethane-coated nylon.

29.  The flotation collar of claim 21, wherein the exterior protective cover is
fabricated from aramide fibers. -
30,  The flotation collar of claim 21, further comprising water actuators.
31. A flotation collar comprising: -

(@ a first symmetric flotation cell;

()] asecmdsynmetlicﬂduimcellﬂlﬂdlyir_ld@mdmtoftheﬁrst
symmetric flotation cell;

(©)  afabric shell housing the first and second symmetric flotation cells;

(@  means for orally and mechanically inflating the first and second
symmetric flotation cells; and

(¢ means for securing the fabric shell to the body of a user,

wherein, when a user is in the water supported by the first and second
symmetric shells which are fully inflated; the inflated shells are shaped so as to reduce
any surge of water towards the user’s nose and mouth.
-

\\\\\\\\\\\\\\f\ii\‘iﬂ\ii“



-This el-evates the user's head further out of the wat er, reduces the water
drag, .and stabilizes the user._allowipng the user to swimforward-nore
‘easily. Front hol d-down adj ustabl e straps 25 extend over each side of the

S enee® 0 AN 5 S i o

shell with xterior- prot ecti've® Eover sdurt ng nor ensure
that the inflation shell energes fromthe cover in the proper sequence

during inflagpon. nigeAcathn G Sclafh 31, Whdkftithe Ahdheldf R Mflated 35! | C
inflation actuators which inflate thé flotation cells by releasing gas

Fant si dec, W%beMd SN aF‘é“BLF?eST‘ In addi tion, the user can
Irrgngﬁln/mgft ant mre %{ e usé may be mca%&“&%t -rll-glrs
S o e e T R i e o B! B S o OV
' wherein the carbon dioxide cylinders are mounted such that they can be easily
discarded afier inflation of the first and second symmetric flotation cells.

34 TheﬂotaﬁmooﬂarofdaimBl,ﬁxrﬂmoomprisingafaoeshieldstowedina
pouch in the fabric shell and attached to a stretchable fabric.

35.  The flotation collar of claim 34, wherein the face shield is detachable and

discardable.

36.  The flotation collar of claim 34, further comprising tabs on the fabric shell for
securing the face shield in position over the user'’s face.

37.  The flotation collar of claim 31, wherein the means for inflating the first and
second symmetric flotation cells is redundant, such that the user can manually activate
the inflation means using either hand.

38.  The flotation collar of claim 31, wherein the means for inflating the first and
second symmetric flotation cells comprises a water-sensing actuator.

-17-



beaded handl es and pneumati c actuators. On the back of
the uninflated collar are two adjustabl e back straps 22, attached to the
collar. These attach to the back of the user's survival vest or belt. The
back straps also help control -the shape of the inflated shell and el evate

t he head and upper torso turther out of the water.
-8 - WO 97/ 10144
PCT/ US96/ 15665 Figure 2b shows auxiliary belt. 26, which
is used whNP¥¥W144ser i s not wearing a survival vest. PCONSOWLS66S 27 and
28 are used to securely connect back straps 22 and front straps 25,
respectively, to the auxiliary belt.
1/10
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Figure 2c shows a user wearing the flotation collar with an auxiliary

belt . Figures 3-5 denpnstrate the use of the present
i'nvention. In Figure 3, ° the user is pulling on the beaded handles teo
start inflation. In Figure 4, the flotation collar has been fully

inflated Fiqure 5 shows the user resting his arns on the front straps,
with his he 9éfgféted out of the water by the flotation 6/15665

Figures 6 to 8 show a user weari-ng the present invention with a surviva

vest . The individual flotation cells are constructed from
symetric patterns that pernmit ea@ef §fQrepair or interchangability.

They are made of pol yurethane-coated nylon. Installation into the
fabric shell is acconplished via zippered access for each 11cel | . T?é

zi ppered access is located on the top surface of the farbic s .
Once the coll.ar is inflated, the two carbon dioxide cylinderg Nysed

g 17 14

21
FlG. 1e



on the front of the flotation collar. After rescue or after a standard
mai nt enance test, they can be discarded by unscrewing themfromthe -

, ' f the -

front of the collar near the user's nouth. As can be seen from Fi gure
5, the shape of the inflated shell reduces the surge of water into t he
user's nosfo outh. A preferred e \SOE f the
present invention includes a face shield to allow the user to breathe
and see in w nd-driven water spray conditions. As shown

- 9- in Figures 9-12, the user releases the face shield and pulls it

over head for 3/10
| 2I\ |

24




protecti on after |nflat|on of the rotatlon coIIar Inflation of the shel
reveaLs e ba of Lh ar directly behind the
user's head ThIS pocket mhlch i's’ Secured mnth Vblcro tabs, stores an

adj ustable, clear, flexible face shield 31 attached to.a stretchable
fabric 32. 9"ﬁL Kase tabs 33 are provided for access by _either hand to
depl oy the face shi-eld over the head. Once pulled over thé‘ﬁ@ﬁa 1662  face
shield is secured to tabs 34 near each of the front. straps 25 on the | ower
portion of the inflated sheli The stretchabl e fabric acconmodat es | ar ge
and smal | hel nets. T4def q@r can detach and discard the
shield at any tinme, as shown in Figure 12 In Figure 12, the user is

rel easing the face shield frombehind the user's helnet, so that he or she
can gain access to the survival vest's_t+ft ing (not shown).

If the user is wearing a head protecyfon device, t shape of the inflated
shell provides a contoured cradle tg permit the free\rotation of the user's

head and

23

24
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Typi cal dinensions for the flotation collar are a | ength of 18 inches and
a maxi mum wi dth of 15 inches. The exterior protective cover is nade of e.g.
& A-ai-che ~re S &S—™NO o . rSapPT€ Hppe gth
of the outer edge of the collar and secures the fabric shell, nade of '
nylon, within the exterior protective cover. Aut omati c
salt waterweanacag actuators nmay be used with the presenperussyiggsi on. The
wat er sensing actuators provide the advantage of protection for the user
who i s unconsci ous, wounded, or in other ways incapable of pulling the
beaded actuat or handl es or using ths pr-m I nflation actuators. Water
sensing actuators are ' - 10 -




WD 97/ 10144

CJerr] inflation cylinder. Wen salt" ‘water enters a chanber, a sensor
Wi thin the actuator causes a circuit to be cl osed, activating the
mechani smu  erce the err] cylinder. The

f or egoi ng d?@gfggﬂgé of the p$£¥err£d gnbodinent of the i nUEHPSWAS66S s
been presented for the purposes of illustration and description. It is not

I nt ended to be exhaustive or to lint the invention to the precise form
di scl osed. Many variations and ndBi ﬁ&ltions-of_the enbodi nment

descri bed herein wll be obvious to one of ordinary skill in the art in
| i ght of the above information. The scope of the i nvention is to be
defined only by the clains appended hereto.
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WO 97/ 10144
PCT/ US96/ 15665 WHAT | S CLAIMED | S: 1. A flotation collar
conprising: (=) ey t-e—tmf-t-at-abte—ftotatTom Tetr T,

1 =7 o
(b) means for inflating the two symmetric inflatable flotation cells;
(c) auxiliary means for orally inflating the two symetric inflatable

4

flotati onpwefdhviss (d) an outer shell housi ngctriussdnsesssynmetric
inflatable flotation cells, said outer shell having a back-of-the-neck
portion, a left front portion and a right front portion; and

(e) means for securely attiaching t7‘7 90 shel | housing to a user.

7
S \Z /2
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2. The flotation collar of clalnil further conpr|5|ng an integrated

face 'shield stowed in a pocket .i.n the back-of -the-neck portion of the.
out er—sherT. 3. The flotation collar of claim2, wherein the:
i-nt egr at ed face shield is attaced to t he outer sheII by a stretchabl e

fabric. The flotation collar of claim2, wherein | at ed
face shi el d‘?’ggﬂg't'%habl y attached to the outer shell. FE‘F/gkﬂlgé}.‘r
flotation collar of claim2, further conprising pull tabs for releasing the
integrated face shield 6.~ The flotati col-lar of claim1, wherein
the means for inflating the flotation Je conprises pneunmatic

i nflation actuators. 7. The rotatlon collar of claim®6, wherein the
means for inflating the flotation cells also conprise at | east one
beaded handl e which activates inflation of the flotation cel I s when
pul | ed




WD 97/ 10144 8. The flotation collar of claim7 conmprising a |eft
beaded handl e and a right ~beaded handle. and wherein the flotation -

----- a ala a alala’ e

ri ght beaded handl e alone, or both the left and right beaded handl es.
9. The flotation collar of claim1, wherein the neans for securely _
attachi ng outer shell housing to the user conpripggH ?skssadj ustable °
straps, fr‘?)d’;lt@”g,(ljrustabl e straps, and a chest strap. s%ﬁ The
flotation collar of claim9, wherein when the flotation cells are inflated
t he rear adjustable straps, the fragnt adjustable straps and the chest
strap force the inflated col | ar I_Q)/C"l)@form closely to the user.




11. The flotation collar of claim9, further conprising an auxiliary belt,
and neans for attaching the front._adiustable straps and the rear

adj ustable straps to the auxiliary = belt. 12. The flotation collar
of claim1, wherein the flotation cells are fabricated from

wher oi n t no WORHORH IV 22 (o oralty inflating | the « SETESHIBE .

flotation cells are positioned in close proxinity to the user's nouth.

14. The flotation coll ar'-,g;._i;)'_f."cl aim1, wherein an exterior protective cover
IS fabricated fromaramde fibers. 19 fg . The flotation collar of
claim1, further conprising salt water "'sehsing actuators.

REPLACEMENT SHEET y-)




m 13 - 16. A flotation saf ety system conpr jsing: (a) a
survival vest: INTERNATIb) AL SEARGH:t REPORD| | ar conpr | Bemgonal application No.

€i) two synmetric inflatabkte flotation cells: PCT/US96/15666i i ) neans
for inflatingthe two symetric inflatable flotationlcells:

(111) | s rr@ﬁomasmﬁﬁmqﬂé&dummfdfm gk che Yost il SYMTELT i C inflatabl e
fl ot at ier—celL O—an—out-e+—shellhousing—the-two

symmetiic i | atec?hmcal fe3hibd mentloned in the abstract do not include a reference sign

between parentheses (PCT Rule 8.1(d)).
ABSTRACT OF THE DISCLOSURE

A safety and life-preserving flotation collar intended for use by aircraft and
shipboard personnel in an emergency that leaves the personnel in the water. The
flotation collar has a fabric shell (13) housing two automatically inflatable,
independent, symmetric flotation cells (11, 12); two oral inflators (14) and
mechanical inflators (17) mounted on the fabric shell (13); and a face shield (31)
stowed in the fabric shell (13). The flotation collar may be worn with an auxiliary
belt (26) or with a survival vest .

REPLACEMENT SHEET

12 NOV 1996

Form PCT/ISA/210 (continuation of first sheet(2))(July 1992)»



cel LE said outer shell having a back of -t he-neck portion. a left front

23;;:02032%939gh@«wtg:Ogaerf”' IR IIIIIIIIHIIIHJ IIll mn;fVL‘?EE%ES%ﬁ#“F@@ﬁE

flotation collar to the survival vest. The flotation safety system

f cl 16, f t

O b 1018 E;C*Eﬁ%@%%ﬁ%:%‘é%g%f‘@@#ﬁe%%%? il Shdag g °

fl ot at I 6, wh th fl.at t at
et | o compr 1 bered Ramdie, fd Mk the H00h <655 & Ee‘)%éia? A biiflog 5 BR7Lat | o
of claim 16, wherein the flotation ceIIs are fabricated from

pol yur et hanebeasled dandig|abone. theoright beatied Handlealens, ot boththe iagft endarightitgaded

wherein the exterior protective cover is fabricated from aram de fibers.
handles.

9.  The flotation collar of claim 1, Wherein the means for securely artaching the

outer shell housing to the user comprises rear adjustable straps, front adjustable straps,

and a chest strap.

10. The ﬂotéﬁon collar of claim 9, wherein when the flotation cells are inflated the -
- rear adjustable straps, the front adjustable straps and the chest strap force the inflated

collar to conform closely to the user.

11.  The flotation collar of claim 9, further comprising an auxiliary belt, and means

for attaching the front adjustable straps and thé rear adjustable straps to the auxiliary

belt.

12. The flotation collaf of claim 1, wherein the flotation cells are fabricated from

polyurethane-coated nylon.

13.  The flotation collar of claim 1, wherein the amxiliary means for orally inflating

the two symmetric flotation cells are positioned in close proximity to the user's mouth,

14.  The flotation collar of claim 1, wherein an exterior protective cover is

fabricated from aramide fibers.

15.  The flotation collar of claim 1, further comprising salt water sensing actuators.

|REPLACEMENT SHEET
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T i AR el weesé‘ o

symetric inflatable flotati on el ' havihg with the

first symmeggic iyn I ) _ ®uxi | i ary means
for orallyflﬁfla héé{:ﬁl? |rs§' %ﬁ%ﬁg

(@  asurvival vest:

® a flotation collar comprising: -

(i)  two svmmermic inflatable flotation cells;

(i) means fof inflating the two svmmetric inflatable flotation cells;

(i) auxiliary means for o:aﬂy inflating the two symmetric inflatable
flotation cells;

(iv)  an outer shell housing the two symmetric inflatable flotation
cells, said outer shell having a back-of-the-neck portion, a left front portion and a right
front portion; and

4% a protective cover housing a fabric shell; and |

(c)  means for attaching the flotation collar to the survival vest.
17.  The flotation safety system of claim 16, further comprising an integrated face
shield stowed in a pocket in the back-of-the-neck portion of the outer shell.
18.  The flotation collar of claim 16, wherein the means for inflating the flotation
cells comprises pneumatic inflation actuators.

19.  The flotation collar of claim 16, wherein the flotation cells are fabricated from

polyurethane-coated nylon.
20.  The flotation collar of claim 16, wherein the exterior protective cover is
fabricated from aramide fibers.
\\ REPLACEMENT SHEET
This Sheet Has B
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inflatable flotation cells;
first 'a Symmetric i ng
havi ng ggk% Eﬁ[&? t he- neck por I ler
front portion; and ( s—tar=gecurel y attaching the outer
shel | housigng tTheafieteRén collar of STz 33 er coffiRisi gnmtl%tuh Bladed hiniiiab! e

symretric flotation cell can support 't user S head ove vvater | evel ,

22FI can supporafEYOﬁES mémﬁhgﬁﬁg%a%eéﬁgt?% %&t%&ﬁﬁ' tﬂ%oﬁ'c@f}%t lon

flotation collar. of claim21l, further conprising an |ntegrated face shield
stowed in %’OWI n the back-of-the-neck portion of the outer shell.

23. The flotation collar of claim?22, wherein th integrated face shield
is attached. Taoietsooncobar eﬁdinlm B6. @m;msma:mﬁﬂ bedded hamdle and a right

p-out er shell housij h
cel l sydﬂgg fé%g@h gﬂftﬁ“l
ortion and a ri @

beaded handle. mdwneremtheﬂrstandsecondﬂomnoncellscanbemﬂamﬁby

pulling the left beaded handle alone, the right beaded handle alone, or both the left and
right beaded handles.

28.  The flotation collar of claim 21, wherein the flotation cells are fabricated from
polyurethane-coated nylon.

29.  The flotation collar of claim 21, wherein the exterior protective cover is

fabricated from araxmde fibers.

30.  The flotation collar of claim 21, further comprising water actuators.

31. A ﬂotatibn collar comprising: This Sheet Has Been Replaced

]

(b)  a second symmetric flotation cell fluidly independent of the first
symmetric flotation cell; |

(@  a first symmetric flotation cell; | l ||||I

(9 afabric shell housing the first and second symmetric flotation cells;
- (d  means for orally and mechanically inflating the first and second
symmetric flotation cells; and
(e) mmnsforsecxmngthefabncshelltothebodyofauscr :
wherem,whenausensmﬁlewatermppm'tedbytheﬁxstandsecond

sysmetric cells which are fully, the inflated cells are shaped so as to reduce

any surge of water towards the user's nose and mouth. REPLACEMENT SHEET

06 JUN 1998
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24. The flotation collar of claim22, wherein the int e?&?k&\@EMEJWe‘BHEET
I s det achably attached to:the: outer shell, and furmu\wﬁh

rings for "releasing the |ntegrated face shield
ti act uat ¢r

col | arof claim 21, further conprising pneumatic infl
for inflating the lengm'edﬂdsaesndu'rviewrﬂlbwﬁng)ﬂetaﬁbmbdls @&&i‘d&m
t |l east one_beade

The flotaticn collar of claim?25, further conprising |
handl e wghglhl3ichi vates pneumatic [err] of the first gnd second synmetrijc
rof claim26,

flotation cells when pulled. 27. The floration c

conprising a left beqdghelphFigufdth, JrétéiVe cover 21 is secured to the user by

- rear hold-down adjustable straps 22, chest straps 23, and front hold-down adjustable

iton

straps 25. The straps force the inflated sheil to conform closely to the user’s torso.
This elevates the user’s head further out of the water, reduces the water drag, and
stabilizes the user, allowing the user to swim forward more easily. Front hold-down
adjustable straps 25 extend over each side of the inflated shell and also provide a
means for the user to rest his arms while awaiting rescue.

Front straps 25 secure the inflation shell within the exterior protective
cover during normal use, mdensﬁethatdleinﬂaﬁon shell emerges from the cover in
the proper sequence during inflation. Beaded handles 24 are used to activate
preumatic inflation actuators, which inflate the flotation cells by releasing gas from,
e.g., carbon dioxide cylinders, mounted on the user's front left and right sides, when
b&ddhmdsZ4&epﬂed lnaddiﬁon,ﬂ:eusermnmanuaﬂyacﬁvaﬁéboth
flotation cells via a single beaded handle. This is an important feature, since the user
may be incapacitated in either hand or arm. This manually redundant inflation
activation is achieved by a “Y” bridle and lanyard arrangement that mtercormects both
beaded handles and pneumatic actuators. _

On the back of the uninflated collar are two adjustable back straps 22,
attached to the collar. These attach to the back of the user’s survival vest or belt. The

back straps also help control the shape of the inflated shell and elevate the head and

upper torso further out of the water.



beaded handl e and wherein the first and MMENT&H

1@9{2\4 _
inlated by pulling the |left headed han{ll Ealone the ri Pbea e Ea*rﬂ-l. eSHEET
al one .gr . Both the left and ri ght bea eE hapdiepi998 The flotation
collar of claim 21, wherein the flotatignicell's are fabfifated from

pol yur et hane- coat ed nyl on. 29. The |f lket-at+ormTcoiTar pf claim 21,

wher ei n t hén Figuees 812pthetiser rel€asepthefacedshield fapl p ¢udafor de fibers.

30. The flotation collar of claim?21, er conprising water actuators.

31. A Tl estbitRih l5 CRTHF e fiflat ; j ric
flotation %gl (E e 1l ”a?’é a Sogc%oggr.smppéﬁft??gﬁegfegﬁélgélfl Hui dly

" Fabri e sivtipe Gt s Ve of the BTy hefibB rhE e S Hepd, Fhismockeh s |
which is secured with Velcro® tabs, stores an adjustable, clear, flexible face shield 31
attached 10 a stretchable fabric 32. Two release tabs 33 are provided for access by
either hand to deploy the face shield over the head. Once pulled over the head, the
face shield is secured to tabs 34 near each of the front straps 25 on the lower portion
of the inflated shell. The stretchable fabric accormnodates large and small helmets.

The user can detach and discard the shield at any time, as shown in
— Figure 12. In Figure 12, the user is releasing the face shield from behind the user's
| helmet, so that he or she can gain access to the survival vest's lifting ring (not shown).
| Iftheus_eiiswemingahwdproﬁcﬁondevice,theshapeoftheinﬂ_ated
shell provides a contoured cradle to permit the free rotation of the user’s head and

“Typical dimensions for the flotation collar are a length of 18 inches and

a maximmum width of 15 inches. The exteribr protective cover is made of, e.g, an
aramide fiber such as Nomex®. A releasable zipper runs the length of the outer edge
— thhe collar and semn'es the fabric shell, made of nylon, within the exterior protective
Automatic salt water-sensing actuators may be used with the present
invention. The water sensing actuators provide the advantage of protection for the user
who is unconscious, wounded, o in other ways incapable of pulling the beaded

actuator handles or using the oral inflation actuators. Water sensing actuators are

-10 -



.(d)  neans imMani

{EET
| - REPLACEMENG SHEEThe REREAGEMENT SH
fsz‘gme ;r Is-ﬁe.r. : Ot\wg\\ﬂamm\‘“m\lser

) eans for securing the

t : -~ wherein, when a user is
in tfie water s y £he*firdt |and G@eHAFS " symmetric cells which
are fully inflated, the inflated delil s are hfped so as to reduce any
sur ge2®f wahe flotaivaradtiat BE cldig 75 i8S wmmg%ﬂww}mﬁ.

- 16 - 32.  The fl ot at ilep—eer+ar—ef—cta

handle
_ | e+t-af—oft—ctari 31, erel n the shape
of t N@nidy dckafbs thglnaric inflarion of the first and second symmetic fictticn calls

when puiled,

27, The flctefion coilar of claim 26, comprising a lett beaded handle and a tight

teaded handle. and wherein the first and second flomtion cells con be inflared by

puﬂing the left teaded handle alone. the right beaded handle alore, or toth the left and

right beaced handles.

23.  The tlotricn collar of claim 21, whersin the flotaton cells are fanncated from
polvurethane-ccated nyion. |
N 29.  Toe tlcution collar of cimm 21, wherein the exaerior protective cover is
fabricated from aramide fibers.
30.  The flotation collar of claim 21, further comprising water actuatars.
31, A flotation collar comprising:
(@  a first symmetric flotation cell; |
(®) 2 second symmetric flotation cell fiuidly independent of the first
symmetric flotation cell;

()  a fabric shell housing the first and second symmetric flotation cells;

(d  means for orally and mechanically inflating the first and second
symmetric flotation cells; and

(&)  meaps for securing the fabric shell to me.bodyofauser,

wherein, when a user is in the water supported by the first and second
symmetric cells which are fully inflated, the inflated cells are

shaped so as to reduce any surge of water towards the user’s nose
and mouth.
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conforms-to the body o The flotation collar of cI ai m 31 :
wherein the nmeans for rHﬂ‘iG “ﬂi"ﬂ &Ellatl ng the firs Eﬁﬂ_eAefo T oH EET

symmetric flotation cel | east one gas cﬁ
carbon di oxi de cylinders are nDunted such that they can be eaS|Iy

di scar ded g\fter ﬁnflatl ~of the first and second sy (" o1y
cells. 3k SYSET SARASIRG: aj m 31, furt -g'rﬂl‘sbface
shield stowed in a pouch in the fabric shell and atfached to a stahl d
fabric. 35. (@he mlyravalorstol | ar of clai m 34, whefe n{he @{; Hidldis
det achabl e and di scardabl e. .36. The flotation col of cFal m

further conprigbng taaﬂ)@ammﬁrfcgﬁbhgnj}el | for secpr shilel d
in position over the user's face. = The flotatipn collar of clair 31,

wher ein the neans chul nfMth dﬂa&zﬁ:tl ﬁ'&&noﬁ ﬁgd symmetric flotation

cell's is redundant, ch that user can nmenual 'y~ activate the |nflat|on
means using either d
9 rt?i? means for inflating the two svmmetric inflatable flotaton cells:

(i) auliary means for orally inflating the two symmetric inflatable
flotation cells;

(iv)  an outer shell housing the two symmetric inflatable flotation
cells, said outer shell having a back-of-the-neck portion, a left front portion and a right
front portion: and

(v)  aprotective cover housing the outer shell; and

()  means for attaching the flotation collar to the survival vest.
17.  The flotation safety system of claim 16, further comprising an integrated face
shield stowed in a pocket in the back-of-the-neck portion of the outer shell.
8. The floration collar of claim 16, wherein the means for inflating the Sotation
cells comprises pneumatic inflation actuators.
19.  The flotation collar of claim 16, wherein the flotation cells are fabricated from
pol'ymuh_ane-coated nylon. |

20.  The flotation collar of claim 16, wherein the exterior protective cover is

fabricated from aramide fibers.
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act‘uat or.

".‘-.Th"é flogation collar of claim31, wherein the nmeans for inflating the
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