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Thisinventionrelatestoanimprovedlifevest,andin 
Particulartolifevestswhichareconstructedsothatthey 
maybequicklydonnedbythewearerandyetwilnotbe 
come detachedfromthe bodywhenthewearerjumpsinto 
Waterfromanelevatedposition? 

??eretofore,it hasnotbeen possibleto constructalife 
Vest withawaistbandasthe sole bodyattaching means 
withoutalso providing means foradjustingthe neck Or 
headopeningastheforce ofimpactwith thewaterwhen 
jumpingfroman elevated position would elongate and 
enlarge the head openingand cause the life Vest to pass 
overthe head of the wearer?The Vest would thus be 
come uselessiftheconditionofthewearerwereSuchthat 
he orshe wouldnot beableto putthelifevestonagain? 
Accordingy,itis an object of thisinvention to pro 

videsuchalifevestwhichwinotbecomedetachedfrom 
thewearerundersuchconditions. 
Itisa further objectofthisinventionto providealife 

vestwhichiscompleteyreversibleandwhich hasamini 
mum of body attaching means sothatthe vest can be 
quickydonnedinanemergency. 
Another object of thisinvention isto provide a life 

Vestwhich hasanextremelysimplifiedconstruction? 
Accordingtothepresentinvention,thelifevestismade 

up ofatleasttwolaminatedlayersof ceHularelastomeric 
materialhayinga head openinganda wastbandforat 
tachingthe vesttothe body ofthewearer?Atleastone 
strip of relativelyinextensible materialis positioned be 
tweenthe celularlayersoneachside oftheheadopening 
so thatthe stripsextend overthe shoulders?The strips 
areadhered to the celülarmateriaisoasto restrict the 
elongation oftheheadopeninginthedirection oftheforce 
whichresultsfromimpactwiththewater, 

Theinvention,itsobjectsandadvantagesarefurtherde 
scribedinreferencetotheaccompanyingdrawings,Where 
I?? 

FIG.1isa planview ofalife vestconstructedaccord 
ingtotheinstantinvention;and 
FIG?2isa sectional viewtaken on theline2?2 of 

FIG?1? 
Asshown in FIG,1,the life vest10 hasageneraly 

rectangular shape with a head or neck opening11 posi 
tionedinapproximatelythe center ofthe uppermost half 
thereof,The head opening1?separatesfront portion12 
and back portion13whichextendoverthechestandback 
ofthe head respectively ofthe wearer?The opening?? 
has the configuration ofan elipse andis of suchasize 
inarelaxedstateastoaccommodatetheneckofthewear 
er while being Smalerthan the head of thewearer,A 
typicallife vest wilmeasureabout26inchesin1ength 
andabout14inchesin width with the majoraxisofthe 
headopening measuring8inchesandtheminoraxismeas 
uring6inches?In ordertoplace the headthroughthe 
opening11,the wearerwilexertaforceprimariyalong 
the minoraxis ofthe head Openingtoelongate the open 
ingmainlyinthat direction?Theelongationismadepos 
sible byemployingan elastomeric materialforthe body 
ofthelifeVest. - 

Asshownin FIG.2,thevestismadefrom alaminate 
oftwo layers14,15 ofceHularelastomeric material,A 
typicallife VestWilemployatwo-layerlaminatemeasur 
ing about2% inchesin total thickness,Any celular 
elastomeric material can be employedin the practice of 
thisinvention,suchas celular naturairubber,synthetic 
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2 
rubbersor extensible plastics,However,itis preferred 
toemployalight-weightclosedcel,celularmaterialcom 
posed essentialy of a Vulcanized,gas-expanded homo 
geneousblendofathermoplasticvinylTesin,ahighboing 
organicliquidPlasticizerforthevinylTesin,andarubbery 
butadiene-acryionitriecopolymer?ThismaterialisSub 
stantialyentirey ofthe closed-celtype,asshownbythe 
verylowabsoption ofwaterwhensubmergedthereinfor 
prolonged periods oftime,Suchamaterialis disclosed 
in U.S.Patent2.570,182,issuedCctober9,1951,to Daly 
etal?This material also contains a chemical blowing 
agentandvulcanizingingredientswhichareconsumedin 
the processof makingthe product?The preferred meth 
od of manufacturingthis materialis disclosed in U.S. 
PatentNo.2.901774,issuedSeptember1,1959,to Pooley? 
Atypicalformulationisasfolows,Whereinthe propor 
tionsare by Weight: 
Compound: PartS 

“Vinylite VYNW”(copolymer of 95% vinyl 
chlorideand5% vinylacetate)????????????140? 

Dioctyl phthalate(plasticizer)?????????????? 40 
Antimonyoxide--????????????????????????? 20 
“Unicel ND”(dinitrosopenta-methylene-tetra 
mne)?????????????????????????? 36 

Coumarone-indeneresin???????????????????? 10 
2.5-di-tertiarybutylmeta-cresol--???????????? 10 
Titaniumdoxide?????????????????????????? 20 
Calciumsicate?????????????????????????? 10 
Znc 9xide???-?????????????????????????? 6 
Calcum stearate????????????????????????? ,6 
Barium-cadmium laurate?????????????????? 12 
Steancacd----???????????????????????? ?2 
Salcylcacd----------------------------- ·2 
Benzothiazy dsufde------------------???? 1 
Sufur????????????????????????????? 4 
“ParacriC”(rubberybutadiene-acrylonitrileco 
?Olymer,about35% acrylonitrile)?????????? 100 

“ButylEight”(dibutylammoniumdbutyldithio-? 
carbamate)????????????????????????? 2 

421 
Asthe materialemployedforthe1ayers?4,15isfexi 

bleas welas beingextensible,thelaminateformingthe 
body ofthelife vestismadefatwithoutcuryaturesothat 
the Vestiscompletelyreversible??tshould beclearthat 
norethantwofatsheetscan beemployedin makingthe 
1aminated body ofthelifevestifdesired? - 
Astrip of relatively inextensible,fexible material?is 

?rovided oneachside ofthe headopening1?torestrict 
theelongation oftheopeninginthe direction ofits major 
axis,The pair of strips16,17are positioned paralelto 
the majoraxis of the head openingand extend from the 
backportion?3tothefrontportion12overtheshoulder 
area ofthe ifevest,Morethan onerestrictingstrpmay 
be used oneachside ofthe headopeningifdesired,espe 
ciallyifthe body of the Vestis made of morethan two 
1ayersorsheets ofcelularmaterial?Therestrictingstrips 
naybeformed ofanyinextensible,fexiblematerialsuch 
asfabricormetalwires?Howeyer,itis preferredtoem 
?joyanylon fabric ofthetypedisclosedin U.S. Patent 
2,619.705,issued December2,1952,to Foster,Itisalso 
?referredtocoatthenylonfabric withavinylresinsoas 
toimprove theadhesion ofthe stripstothe fatsheets of 
thelaminatedbody ofthevest,Asshowninthedrawings, 
thestrips16??7are positionedbetweenthelayersofcelu 
1ar materialandadhered theretowith asuitablecement, 
whichispreferablywaterproof,Thesame cementcan be 
usedtoadherethe layers?4,15together wherethereis 
nointerveningfabric. Inatypicallifevest,thestrips16, 
17wilbeabout17incheslongandabout234inchesin 
width andwilcomewithin % ofaninchfrom the head 
opening11?Ithasbeenfoundthatifthelifevestiscon 
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strücied wihoutsuch elongation restrictingstrips,the 
vestwibeforcedoverthe headofawearerjumpingfrom ??eevatongftegfeetduetotheforceof?pactW?hthe wa?r?O?thegferhand,theaddition oftherestricting äpsto?esaäeifeyestalowedtheweaertojump ?sofatleast20feetwithouthavingthevest 

?e?eadbytheforceofimpact? 
Thewaistband_8,whiehispreferaby 

? sattached_tothebody of the 
?estbye?yi · ,? tachiggstp19éxtendsacrossthefontportion12ofthe 

?isatachedtothe Bodyofthe wearerbya 
10 

?oyügaäešbleattachingstrp 19,Theat-? 
?est?0?araleltothemioraxisoftheópening11,Ina ?ypic??fevest,theattachingbandorstip19wi1have -ayertical?idthofabout6inchesandwilextendabout .oneinc?one?ersideoftheyestbodytoformtabs29, .2Lhayiqgboundedges?Theatachingstrp19isposi 
-ionedandadheredbetweenthesheets ofcelularmaterial inihesamemannerasrestrictingstrips16and17and,for 
?thesake ofconvenience,maybeformedofthesamema terial,Itjspreferredtohayetheattachingstrip19at 
.tached totherestrictingstrips16,17,as bythe overlap jontshowninFIG.2at22?Ifdesired,theelongationre 
?Strictingstrips?6,?7and theattachingstrip 19maybe 
formedfromasingepiece offabric?Apairof Drings 23,24aresewnwithnylonthreadtothetabs29,2??Of 
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?course,the Drings23,24could beattached by other means,suchasriveting,Thewaistband18hasasnap25 
?withadjustable Drings26ateachendthereof(only one 
endbeingshowninthedrawings)toenablethe userto 
?adjustthevestbypulingoneitherendofthe band,The singlewaistbandalowstheifevesttobeputonfrom eitherside?Ifdesired.aprotectivecoating27maybe 
appiedtotheoutersurface ofthecelularlaminatedvest ?body,Preferaby,this coatingiscomposed ofa plas ticizedvinylresinapphedtotheassembledcelular1ami ??atebyadpgingoperation Asuitablecqor,suchas ?tegationalOrange,isimpartedtothecoating27byem ,ployinganappropriatepgmentintheresin.? Whlethepreferred?ormof?isinvention hasbeende .scribed herein,itwi1beunderstoodthatchangesinthe 
detaisthereofmaybemade withoutdepartingfrom the spiritofthisinvention,anditisintendedtocoveralthose 

?cha?ges which come withinthescope ofthe appended 
claims? ?-, --- ?Havingthus described pnyinvention,whatIclaimand 
desiretoprotectby.LettersPatentis: · ?1?Alfevestcomprisingatleasttwolayersofcelular 
elastomeric matedal havinga head openingextendhg therethrough?atleastonestrip ofrelativelyinextensible, fexiblematerialoneachsideofsaidheadopeningextend 
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ingoverthe shoulders,saidstrips beingpositioned be tweensaidlayersofcelularmaterialandadheredthereto 
soastorestrict the elongation of the headopening,and 
a waist band forattachingthe vest to the body of the 
Wearer? ’,_?? … 2.Alifevest comprisingat1east twogeneralyrec tangularfatsheetsofcelularelastomericmaterialhaving 
anopeningthereinthroughwhichthe headofthewearer 
is adapted to extend-forming_frontand back portions 
adapted to extend overthe chestandback ofthe head respectyey9??eweare?,atleastopest?pofrelatyey inextensiblefabriconeachsideofsaidopeningextending 
?om said back portion tosaid,front?portion overthe 
shoulderarea,said strips bengpositioned between said 
ceIularsheetsandadheredtheretosoastorestrictthe elongationofsaidopening,andawaistbandasthe sole 
bodyattachingmeans? - 3,Alfevestcomprisingtwogeneralyrectangular 
fat1aminatedsheetsofcelüarelasomericmateriafhav ingan elpticalheadopeningextendngtherethrough, 
Said_headopeningina relaxed state beingof,a,size 
SmaHerthanthewearers head,astrip.ofrelativelyinex 
tensiblefabric oneachside ofsaid openingextendng overtheshouldersandparaleltothemajor?xisofsaiá 
opening,said strps being positioned between Said cel Iglar.sheetsand_bengadheredtheretosoastorestrict theeongationofsaidopeningalongthemajoraxis,and 
a waist bandas the solebodyattachingmeans? ?4?Alfeyestas defgedinclaim3whereinthewast bandsattachedtothelaminatedsheetsbymeansofan 
attaching stripextending paraleltotheminoraxis of 
?he headogen?g,saidattachingstripbeingpositioned 
betweenandadheredtosaidceluarsheetswiththeend ?ortionsthereofextegdnghsyogdthe1aminatedsheets 
forattachmenttosaidwaistband, ,5?Alifevestasdefinedinclaim 4 wheen saidelon gation restricting strips and said attaching strip are formed?omasingepeceoffabric?? 
,6·Alfevestas defnedinclaim4whereintheelon gatio?restrictingstripsarejoinedtosaidattachingstrip 
by_msagsofan ovedap jont, · - -,· 

7.AJifevestas defnediná laim3wherenaprotec tivecoatingisappledtothe outersurfaceofthelami 
?natedsheets? 8.Alfevestasdefnedindaim3 wherendece 1Jarelastomericmaterialiscomposedofathemoplasöc Winy_resin,a high-boingorganiciquidasaplasticizer there?r,andarubberybutadeheacrylonitriecopolymer 
and the strips are composed ofanyionfabric, 
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