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Field of the lnvmtjon 

The present inventim relates to persmmel flotation devices, i.e., life 

presemn, and, more specifically, to flotatioo collars. 

BudsgrOIDld of the Inventim 

Military md federal fP.g1Jlaticm require the availabili1y of life preservers 

on board ships and aim'aft for use in the event of a water crash, ditching, ejection, or 

other event owr water or in water. Those who depend oo life preservers for survival 

require highly fimctiooal equipment. However, flotation colJars prior to the present 

invmtioo have generally p:ovidml only a limited number of life..saving features. 

Typical pior art flotation collars have serious drawbacks in 1heir 

constmctioo and in their range of available features. For example, U.S. Patmt 

Nos.1,385,581; 2,210,809; and S,421,760 disclose flotatim devices having several 

independmt aup1trrmts, such that if one of the WUIJlBlbmlts fail, the appmatus 

will still support the weight of the wma. However, in those devices, support is 

provided from the neck up cmly. 'Ibis forces the wearer to bob face fmward in the 

~ in an extteme vdcal posi1ion. 

difficult and exbmaing 

Furthmnore, scme pior mt devices provide only uoslable support if one 

of the air conipartnats fail. In this event, it may be difficolt for the wearer to keep 

his head sqiaely above water. AlSQ, with:many of the prior art devices, when water 

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 
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inventions is that they are not compatible wiib typicBl military equip.amt including 

seating restraint harnesses, head gear, survival ~ and auxiliary belts due to weight 

and volume. 

A personal flotation device should be comfcmble to wear on a 

continuous basis, in or out of the water; be compatible with other typical smvival gear; 

be quiddy and easily put on and nmoved; provide iJmuediate support through 

rechmdant inflation components; provide easy-to-use manual inflation annponents; 

provide amtinued and stable support should one of the flotation cells mu to operate; 

and provide a shape and canponent parts that will prevent water from surging at the 

user's nose and mouth. 

SUMMARY OF1HEJNVINOm 

The present invention is a personal fla:ation device fer use by aircraft 

and shipboard personnel in the event of an emergency. It is in an integtated system o( 

components that are cmstructed and acmermled to provide the user with an extremely 
. . 

efficient, complete, and fimctional lifo.saving flotation collar. It includes (1) two 

manually or automatically iilflatabl~ independent, and symmclric flotation cells 

installed within a fiJbric shell; (2) two oral inflators; (3) a face shield housed in the 

&bric shell; and ( 4) an exterior protective cover. The flotation collar may be used 

with a survival vca:, or with an auxiliary belt. 

Because 1he two flotation cells are completely independent, if one cell 

fails, the other can support the user with hi&'her head elevated, with hislheJ: face out of 
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the water. Becausd ·dle. cells arc syunnetri.c, 011ly one:-Cell can suppcxt the user in a 

relatively comfortable attitude, sbruld the other cell fail. 

Putting m and using the tlotatim collar is quiclc and simple, as shown 

by the following instructions: 

I. The user attacltes the collar fimt and rear &steners to the mating front 

and rear fmteners of his smvival vest or auxiliary belt. The user then 

<bis the assembled system 

2. Once the user .has ckmned the system, he fastens die oollar chest strap. 

3. After clearing the sulxnerging vehicle or upon entering the water, the 

user pulls one or both of the beaded activation ban~ located on the 

exterior protective cover to initiate inflation. If one or both inflation 

cells do not jnflatc, the user inflates the cells via the oral inflatoJ(s}. 

4. The user a4justs the :6.mt sttaps to the desired c.omfort level. 

s. The user deploys the face shield by pulling either reiea: tab located 

a4jacent to the user's helmet, · Qice the shield is released ftom its 

stowage pouch, the user pulls it up and over his he1met, and secures it 

to the forward area of the flotation. shell by hook and pile (e.g., 

Velcro'™} fastmers. The user may discard or release the face shield 

respeclively by: 

(a) Orasping the _rear area of the shield and pulling up sbmply with 

either or both hands, then releasing the front attachment to 

completely detach it ftom the shell, or · 
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(b) Releming the front ~ only and pulling the shield back 

over the helmet f(X' retmtion and later •· 

The present invention will continue to function properly and provide 

stable support if one of the flolatim cells fails. 'It orients the tiser's face upward in the 

water, and elevates his head and upper torso out of the water. 1t supports the user's 

upper torso as well as the user's head, thus making swimming easier. 

The pfesent invention is compatible with current militmy helmets, 

restraint harnesses. survival equipnent, and vests. It also provides a place for the user 

to rest bis arms. 

It is coq;act and lightweight and thus can be worn comfortably on a 

continuous basis. 

It can be easily rem>Wd and replaced in-flight· by a &'Cated wearer, 

providing mission/task flexibility. 

It can. be used with an auxiliary belt alone (i.e., wi1hout a survival vest) 

which provides the wearer with additional mobility and cmnfort during shipboard 

opcratioos. 

Accordingly, it is the object of the p:csr:at invmtion to provide a 

superim means fix the user to sorvive a wata ditching or crash anergmcy, falling 

overboard. ejection, or other in-water cm:rgency. 

It is· another object of the p-esmt iuventim·to provide redondancy in 

inflaticm by interconnect:ing the mmual inflation handles so that the user can activate 

both :Ootatim cells by pulling either hancBe. 
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It iS·~ object of the p-esmt invetitlm to puvide a flotation device 

that can be eufly and quicldy put OD and taken off. 

It is anod1er object of the present invention to provide a flotation device 

that is compatible with typical military gear ~uding heJmets, survival vests, and 

auxiliary belts. 

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 fill. 

It is another object of the present invention to provide a device that is 

comfa:table enough to be wmn continuously and remains comfortable when deployed 

in an emergency situation. 

It is another object of the parent invention to puvide a flotation device 

that provides a component for detlecting .water ftom the user's nose and DDlth. 

It is also an oiject of the present invention to provide a flotation device 

that, through its Ol1tC2' shape, allows free rotation of the user's neck and head. 

Dl'S{]UPQm QF1HE DRAWJNQ; · 

Figme la is a schematic diagram of the fabric shell within which the 

symmetric flotation cells of the pesem inveldioo. are installed. 

Figures lb and le areschematicdiagrmm ofthe first and second 

synanettic flotation cells, iespeaively. 

Figure Id is a sdu:matic diagram of a side view of 1he first and second 

flotation cells in the fihic shell. 

Figure le is a schematic diagram ofproteetive collar 21. 

-S-



.: ... , 

:· .. -:-~-;.--

W097/10144 PCT/USH/15665 

Figure 2a is a schematic· diagram of a frontal· view of the flotation collar 

before deployment 

Figure 2b is a schematic diagram pf an auxiliaty belt that can be used 

with the flotation collar. 

F"'tgure 2c is a schematic diagram of a fu:mtaJ view of the undeployed 

flotation collar attached to the auxiliaty bel~ shown as it would be worn by the user. 

Figure 3 is 11, ~c .diagram. of a user in water deploying the 

flotation collar by pulling the beaded ~es. 

Figure 4 is a schematic diagram of a frontal vie\1'/ of a user in water 

after dcploymen~ with the flotation collar fully inflated. 

Figure S is a. side view of a user in water wearing the deployed flotation· 

collar and resting his anm on the front straps. 

Figure 6 is a fi'ontal view of a user wearing an undeployed flotation 

collar over a smvival vest. 

Figure 7 is a side view of a user wearing an undeployed flotation collar 

over a smvival vest 

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

over a survival vest. 

Figure 9 ~s a side view of a user wearing an int1ated flotation collar in 

water. The user is shown reaching back to begin deploying the face shield 

Figure 10 is a side view ofa user wearing an jnflated flotation collar in 

water. The user is shown pulling the tabs on the face shield forward 
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F~0'.il is a side view of a user~·~ intlated flotation collar in 

water, showing the fice shield fully deployed and attached to the front of the collar. 

The usec is shown resting his arms in the :front straps. 

Figure 12 is a side view of a user wearing an· intlated ftotatim collar in 

water. The user is releasing the face shield to gain access tO the survival vest lifting 

ring. 

DETABm DISCJIPll<n OF 1JIEJNVINIJ<ti 

The pdmary components of the flotation collar are an outer protective 

cover, a fabric shell, two inflatable tlo1a1ion cells, two oral inflatcrs, two mechanical 

in:.fiators, a harnea system, an integtated face sbiekl .and, optimally, automatic water­

smsing actuatms. 

As shown in Figures la-Id, the JRSCDt inventicn ~a two 

mechanically, automatically or orally inflated flotation cells 11 and 12, 'Which are 

installed in a fable shell 13. Flotatim cells 11 and 12 are totally independent of each 

othLT, i.e., 1hc:re is no fluid cxmnection betw=l the two cells. If one of 1he cells fails, 

the other cell will continue to mpport the user. Figures la-le also show m:al infJators 

14 in tlmtim cells 11 and 12, valve adaptCI' 15 which amnects 1he ftotatim cells to 

the COi inflation mechanism, access part 16 in filbric: shell 13 fir 1he oral inflators, 

00.Z intlatim mechaDism and cylinders 17, stowage pouch 18 for the face shield, and 

zippered accm to fabric sbell 13.(for installedon.of tlotati(Jll tells U. and 12), rear 

hold-down straps 22, beaded handles 24, fumt hold-down straps 25, and filce shield 

hold down tabs 34. 
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Figure 14 is a side view showing flotation cells 11 and 12 inside fabric 

shell 13. 

As shown in Figure 2a, potective collar 21 is secured to the user by 

rear hold-down acljustable straps 22, chest straps 23, and ftont hold-down adjustable 

straps 25. The sttaps fora= the inflated shell tO confmn clOsely to the user's torso. 

This elevates the user's head further out of the water, reduces the water drag, and 

stabiUzes the user, allowing the user to swim forward more easily. Front hold-down 

a4justable straps 2S extend ova:'c:ach side of the inflated· shell.and also provide a 

means for the user to rest bis mm; while awaiting rescue. 

Front straps 25 secure the inflalion shell. within the extcdm potective 

cover during nmmal use, and ensure that the inflation shell emecges ftcm the cover in 

the proper sequence during inflation. Beaded handles 24 are used to adivate · · · .. 

pneumatic inflation actuators,. which inflate the flotation cells by releasing gas···fian, 

e.g., carbon di.oxide cylinders, momtted on the user's front left and right sides. when . 

beaded hancles 24 8re pulled In· addition, the user can manually activate both 

flotation cells via a single beaded handle. This is an iqxx1ant feature, since the user 

may be incapacitated in either hand or arm. This maunaJly redundant inflation 

activation is achieved by a· ';'Y'' bridle and lanyard ammgcmcnt that interconnects both 

beaded handles and )XHDDltic actuatcn. · 

On the back of the ·winflated collar are· two adjUSlable back straps 22, 

attached to the collar. These.attach to the bid< of the user's smvival vest or belt. Tue 

back straps ab;o help control the shape of the inflated shelJ and elevate the head and 

upper torso further out of the 'Wllter. . . 
. . . , .... 
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Fi_ !lb •aws auxilimy belt 26; whieh j5·;~ when the user is not 

wearing a survival vest c.onnectors 27 and 28 are used to securely connect back 

straps 22 and front straps 25, tespectivcly, to the auxiliary belt. 

F°J.SUl'C 2c shows a user wearing 1he flo1ation collar with an auxilimy 

belt 

Figures 3-5 dmaJslrate the use of the present invention. In Figure 3, 

the user is pilling on the beaded bandies to start inflation. In Flgure 4, the flotation 

collar has bem fully inflatrd Figure S shows the user resting his mms on the front 

straps, with his head elevated out of the water by the flolation collar. 

Figures 6 to 8 show a user wearing the present inven1ion with a survival 

vest 

. The individual tlotation cells se ccmtructed ftom synanctric pattc'm 

that permit ease of repair or intacbangabllity •... 'They are made of polyuretban&CO&ted 

nylon. IDStaJlation into the filkic shell is BCC01q>lisbed via zippered aax:ss for each 

cell. The zippered acce&1 is located on the· top surface of the fabric shell. 

Once the collar is inflated, 1he two carbon dioxide cylinders are exposed 

on the front of die 8otation r.ollar. After rescue CB' after a standard mainteneance test, 

they can be discarded by unscrewing than from the actuatm. Also visible are two 

cnl inflators, me on each side of the front of~ collar near the user's mouth. As can 

be seen ft<m Figure 5, the shape of the intlated shell redua:s the surge of water into 

the user's nose and mouth. 

A preferred embodiment of the present invmtion includes a face shield 

to allow the user to breathe and see in wind-driven water spray conditions. As shown 
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in Figures 9-IZ the user releases the face shield and pulls· it ewer his head for 

protection aftC2' inflation of the flotatim collar. In:Oatioo Qf d,te shell reveals a pocket 

on the top of the back of the collar direct1y behind the user's head This ~ 

which is secured with Velcro® tabs, stores an adjustable; clear~ flexible face shield 31 

attarhed to a stretchable fabric 32. Two release tabs 33 are pwided for access by 

either band to deploy the face shield over the head. Once pulled over the head, the 

face shield is seemed to tabs 34· near each of the fimt straps ·25 on ·the lower portion 

of the inflated shell. The stretchable filbric acconunodates 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 releuing the face shield ft<m behind the user's 

h~ 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 permit the free rotation of the user's head and 

neck. 

Typical dimensions for the flotati.m oollar are a length of 18 inches and 

a maximm width of 15 inches. The exterior protective collar is made ot: e.g., an 

aramide :fiber such as 'Nonled>. A releaable zipper nms the length of the outer edge 

of the collar and secures the &bric shell, made of nylon, within ·the exkricr protective 

covc:r. 

Automatic salt water-smsing actuators may be used with the present 

invention. The water sensing actuators provide 1he advantage of protection for the user 

who is unconscious, wounded, or in other ways incapable of pulling the beaded 

actuator handles or using the oral inflation actuators. Water sensing actuators are 
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small electrmic de\iicis.that are co-located with the OOz infhmm cylinder. When salt 

water mters a chamber, a sensor within the actuator ·causes a circuit to be closed, 

activating the mechanism used to pierce the ~ cylinder. 

The fo:egojng disclosure of 1he pefaml embodimmt of the invention 

has been JX"esented fix' the purposes of illusttaticn and descriptioo. It is not intended 

to be exhaustive or to funit tho invention to the precise form disclosed. Many 

variations and modificatiom of the embodiment described herein will be obvious to 

me of ordinary skill in 1he art in light of the above infmnaticn. The scope of the 

invention is to be defined only by the claims appended hereto . 
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WHAT IS Q 4!MID IS: . 

1. A flotation coDar comprising: 

(a) two symnettic inflatable flotation cells; 

(b) means for inflating the tWo syn:vrrmic inflatable flotation ~s; 

(c) auxiliary means for orally inflating the two synmmc inflatable 

flotation cells; 

(d) an outer shell housing the two symmetric inflatable flotation ~s, said 

outer shell having a back-<>f:.tho-neck porti~ a left fimt pmtlm and a right front 

p<Xtion; and 

(e) means for securely attacfdng the outer shell housing to a user. 

2 . The flotation collar. of claim I, further ccmpising an integrated f8ce shield 

stowed in a pcdet in the back-of-tho-neck portion of the outer shell. 

3. The tlotatim collar of claim 2, where.in the integrated face shield is attached to 

the outer shell by a stretchable fab:ic. 

4. The flotation collar of claim 2, wherein the integtated face shield is detachably 

attached to the outer shell. 

S. The flotation coils of claim 2, further comprising pull tabs for releasing the 

integrated face shield 

6. The tlotatim collar of claim I, wherein the means for inflating the flotaticm 

cells comprises pneumatic inflaticm actuatms. 

7. The flotation. coDar of claim 6, wherein the means for inflating the flotatim 

cells also compise at least me beaded handle which activates inflation of the flotation 

cells when pulled 
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8. The flotatidi COllar of cJaDn 7, comp:ising a Id beaded handle and a right 

beaded handle, and wherem the flotation cells can be inflated by pllling the left 

beaded handle alaie, the right beaded hancDe alme, or both the left and right beaded 

handles. 

9. The 'flotation collar of claim I, wherein the means for secorely attadrlng the 

outer shell housing to the user comp:ises rear adjustable straps, ftont mfiustable straps, 

and a chest strep. 

JO. The flotation collar of claim 9, wherein when the flotatim cells are inflated, the 

rear adjustable straps, the fimt a4justable straps and the chest strap force the inflated 

collar to conform closely to the user. 

11. The flotation collar of claim 9, further comp:ising an auxiliary belt. and means 

for attaching the fimt afiustable ·straps and the rear· adjuslable straps to the auxiliary 

belt 

12. The flotatim collar of c1aim I, wherein the flotation cells are filbricated fr<m 

polymethano-mded nylon. . 

13. The flotation collar of claim I, wherein the auxiliary means for cnlly inflating 

the two symmetric tlotation cells are positioned in close proximity to the user's mouth. 

14. The flotation collar of claim I, wherein the exterior protective cover is 

fabricated :from aramidc filxn. 

IS. The flotation collar of claim I, :fin1her ·comp:ising salt water sensing actuators. 
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16. A flotation safety system comprising: 

(a) a survival vm; 

(b) a flotation collar comprising: 

(i) two symmetric inflatable flotation cells; 

PCl'/US96/15665 

(ii) means for inflating the two symmetric inflatable flotation cells;· 

(iii) auxiliary 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 1iont pmtion and a right 

front portion; and 

(v) a protective cover housing the &bric shell; md 

(c) means fer attaching the flotatim collar to.the smvival vest 

17. The flotation safety system of claim 16, further comprising an inmgrated::face 

shield. stowed in a pocket in the back-of-tho-neck portion of the outer shell. 

18. The .flotation collar of claim 16, wherein the means for inflating die flotation 

cells con.,nses pneumatic inflati.m actuat.ms. 

19. The flotation collar of c1aim 16, wherein the flotaticm cells are fabricated from 

polyurethane>eoate nylon. .· . 

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

filbricated from aramide fibers. 
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21. A flotatim collar ccnqxising: 

(a) a first synnndlic inflatable flotation cell; 

(b) a second symmelric inflatable flotation cell having no fluid mmection 

with the first symmdrie inflatable flotation cell; 

(b) auxilimy means for orally inflating the first and seccmd symmdric 

inflatable flotatim cells; 

( c) an ooter shell housing the first and seccDI syimnctric inflatable flotation 

cellS; said outer shell having a back-of:.the-neck portion, a left ftont portim and a right 

front portion; and 

(d) means fCl' secme1y attaching the outer shell housing to a user, 

wherein the first inflatable symmdric·tlotation mt can support 1he user's 

head above water level, and 

wherem the secood inftatable syametric ftotation cell am support the 

user's head above -water level. 

22. The flotatim collar of claim 21, further ccnqxising an integrated filce shield 

stowed in a pocket in the back-of:.the-neck porticm of die outer shell. 

23. The tlotatim collar of claim 22, wherein the integrated face shield is attacDd. 

to the outec sbell by a stretdutie fimc. 

24. The tlotalim collar of c1ahn 22, wherein the integrated face shield is detachably 

attached to the outer shell, and filrther CCll1jXises pull rings for releasing the integrated 

face shield 

25. The flotaticm collar of claim lit further ccnqxising pneumatic inflatim 

actuators for inflating the :first and secood inflatable ftotation cells. 
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26. The flotatioo ~ of claim 25, further comprising at· least one beaded handle 

which activates pn~c.inflation of 1he ikst and .secmd· symmetric flotation cells 

when pulled 

27. The :flotation collar of claim 26, cunpising a left beaded handle and a right 

beaded handle, and wh~ the first and secxmd flotation '8ls can be ;ntJated by 

pulling the left beaded bindle alone, the right beaded baridle alone, er both the left and 

right beaded bandleS. 

28. The flotation collar of claim 21, wherein the flotation cells are filbricated ftom 

29. 1hc flotation collar of claim 21, "Mletein the exterior p-otective COYa" is 

fabricated m.m aramide fibers. 

30. The flotation collar of claim 21, further COIJJIXising water actuatcn 

31. A :flotation collar Compising: · 
,.;.·_·. 

(a) a first symnelric flotation cell; 

(b) a seamd symmctric flolatim cell fluidly independent of the first 

symrrmic flotation cell; 

(c) a filbric shell housing the first and second sy11metri.c flobdion cells; 

(cl) means for orally and mdJmrically inflating 1he first and secmd 

symrrmic flotation cells; and 

(e) means for seeming the tabric shell to the body of a user, 

wherein, when a user is in the water supported by the first and secmd 

symrrmic shdls 'Which are tblly inflated; the inflated shells are shaped so as to reduce 

any surge of water towards the user's nose and JDJUth. 
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32. The flotatim COllar of claim 31, wherein the shape of the inflated shell 

c:mfonns to the body of the user. 

33. The flota1im collar of claim 31, wherein the means for urdianically inflating 

the first and second synmmc flotation cells comprises at least one gas cylinder, 

'Wherein the carbon dioxide cylinders are mounted such that they can be easily 

discarded after inflation of the first ·anct ·second syam:tric flotation cells. 

34. The flotation collar of claim 31, further comprising a face shield stowed in a 

pouclt in the &bric shell and attached to a stretchable fiJbric. 

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 fame shell fa-

securing the face shield in position over the user's face. 

37. The :ftotatim collar of claim 31, where4i the means for inflating the first and 

second symmetric tlotatim cells is nxlnndant, such that the Usel" can manually activate 

the inflation means using either hand 

38. The flotatim collar of claim 31, wherein the~ for inflating the first and 

second syirm:lric :ftotatim cells comprises a water-sensing actuatm. 
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