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OBJECTS - ~ Field of the Inventlon - " This invention relates to
a self-sealing valve and, nore partlcul ar | y, to any Iow pressure 5
i nfl at abl e device that i ncI udg ., D 1S ) ‘ Backgr ound
of the I nvention S, Pat NOS. D, 20/, 303 (nhereinafter the

' 363 patent) and 5,367, 726 (here| nafter the _ " 726 patent") disclose a
val ve and a notor for |anat| ng and deflating inflatable objects. Fig. 62

10 ill UStrMMM&Bﬂmnd Fig: 63 illustrates a cross-sectional view of
an.enbodi nent of val ve a eggg glg/Sd sed in the '363 and '726 -
patents. The val ¥ 1slxﬁgqr{gx@g§el§tepp%a,6e§fsg ng Kaive aag more pagieulgsly,taany; lgwaprgastire
of an 'HE ?a%leb Gﬁ% tﬂaﬁnklﬁﬁ@stthé’?elpg% higel 0 @.port_through which air ...
is- rans

_ erre en an interior and an exterior of the inflatable
body. The flange 152 has a throat 1521 through which.all air passes
that is being transferred between the interior and the exterior of 15 the
inflatablehm&l;ﬂhmmm__nﬁm is defined by a C|rcular rimi522, In -~ .

Temovabl y cover Dis Reterianonasie 6 (herguneherida ™36 e 5@11?%33?76@648%@@&”%
around an exy% g&%@? dfs@ﬁsé;h WML 3hd nﬂ.‘{& gg?lnmﬁnémdétﬁtﬁgﬁﬁfgfﬁgﬁhgjeh Fig. 62

base ns o I nge asse e cap my
cl osed posi ﬂllu@tﬁ‘atbs/a top viewhindFig. 63 1]lﬁﬂmg&1ﬂmtsecﬁmiahdleﬂg)fanlm'itﬂidnﬁén'tjdfdhhign
1535 on the cap and |atch receptacle 1536 on the base. When the cap

closed,” a gedvesssembly disclosedda thegdfhard {726 patspts: Sthe va%vetlﬁ@U¢¢sm flape 193 tbﬁanay

;Qgem y. 9% Ghundat &9@@ ogdsag gﬁ:ﬂ?hgﬁ Oﬂﬁg$t&9§£%8' mgg @ﬂ%@« ?{@@@Swgch air is
val ve assenpintrelndi bemeenvai Merior and ﬁﬁé&é’ﬁﬂ%f'ﬂ%‘nﬂgﬁﬁleaodéyamﬂé fanpd Wha%oat

val ve stem 1547. The val ve stemand t di aphragm _ afr.e supported by a

val ve stem himghrdughmamhl el passeathtaaxs rbsmgttransﬁ:aed aptviess e intesiotand theadxtezior of

25 assenbl I.n des, a,str re I ng. an infl o] ut 1542 and
a val vel3e bl? ﬁaﬁy t ’Eﬁe throattfg#i; hjreg@ﬁ‘# B%gggc'aﬁra’i‘?fsﬁt#n T‘%@‘PB%& cover
position t Oasfséhiﬂ rszﬂﬁ&ﬁgﬁ;g%%h 1983 }sRed tffemtAbbly caﬁéqﬂbwoaz 1521. A% fig-shaped
di aphragm can be“accessed By anh individual at thée inflation input an _
be pushed abdsallbyl is dispostd htound e exterior ofahc/elraﬂa'a'nbl The na;aliﬂilvms\aaadled to the base
direction into an open position by pressing on button, 1546. The
di aphr agm i &y megepfiahipge Pfée’@t’b’s]esé 2, dbe capivalive #Ptﬁhf‘éi 1 E’s"rFIBiP@tRS’ﬁ“E% by latchmg
rel eased by r| n |

agai ns { a pﬁ% Sien n%ﬁlé%g a l'a?éFﬁ)ﬁggcstwéx 1@39 oylﬁ? cYa% AR 15Lh %cebﬁ% 1348 %Eﬁlw g%sg

and ' 7260 pawgeh SheldapGh eRRed a\pakhet 15pis m:-gdai égamssexd o 1528 dtahen&nnbnes‘ol thitahe
an

gasket is submitted to compressmn to seal the dual-valve assembly
Disposed within the dual-valve assembly 153 is a valve assembly. 154. The valve
assembly includes a diaphragm 1544 and valve stem 1547 Thé valve stem and the diaphragm
are supported by a valve stem sﬁpport 1549 which is attached to the cap 1533. The dual-valve
25 assembly also includes a structure defining an inflation input 1542andavalve seat 1543, that the
diaphragm rests against in a closed position to further form a seal of the dual-valve assembly.
- The diaphragm can be accessed by an individual at the inflation input and can be pushed axially

within the dual-valve assembly ina downward direction-into an open position by pressingona -

push button 1546 The dlaphragm is urged into the closed position when the push buttonis =~

30 released by a spnng 1548 dxsposcd within the valve stem, that pushes against a portion of the.
. valve stem support.

Thus, the ‘363 and ‘726 patents disclose a valve that can be used to inflate and deflate an



-2- . i nfl at abl e devi ce wherein the di aphragm noves downward in an

axi al direglh9p0dsqyar ds an interior of the inflatabl gcggbgzsmay
fromthe valvé seat during inflation and that noves upward in an.
axial direction towards the valve seat to Seal the valve. However, the :

dual - val ve enmb) y. . .di scl dint ' 363, .and ' 726. patents i
appr ox| maBHgRRe deVics hers i PR MOV dauER g el diklog foreds gp
cannot * nishoP ofthe RN Aol PYEFkonl METURE sed Rilfing i8R e HAPLERLSupward

there is apnaestii directichBivaels theavalee seat to seal the ¥alvb) Howbwasr, the dudlevaivelassembly
wthin smaller inflatable objects.. In addition, nmany I nfl at abl e

devi ces halisclaseddn thaB63 asd i 128atesiis @ppioximagtely 48P candstherefuse tequires substaniial
that can be nounted on ... . tqured,surface are Fyrt her, the

dual - vaf veopars i grovsie arithin 35BSt HieE ey et SRBE AR par s
to be MaNUAGHNth-A kA SRERbEGIA] slab 8 HRIFoleIheRH 4 NecdH: Hihiblicralvel O
manuf acture, assenbl e ‘and mainfain. Therefore, there 1s a need tor a valve

t hat requidseémblgshat can be mounsadisithih smalieripfiatable objoets dnbdditionamsmilatable,

and. is easy to maintain. Mregver, the dual-val ve di sclosed in the
'363 and ' 3/32@309 savee sonfavred surlarg snd thraciorsthereds a aged for g valys that|cen bemagkted on

contribute to.the,excessive g re ¢ (e | : f or
oL o bl GRS e JRBS el OBl IR B 54 B GaRaTeRu R O
r edundagt s%gaﬂéfetﬁﬁ'r@ th Be AnBfRhiréard Vis@fbikd af@therefbrelib cdsullalg ifficult to

since the valve is to be inserted within an inflatable device, there is a

need for tinemvfatture, hsseimble and maintagm shhereforss thennis aoeed fore vl eathatmegiioes less
repair. ] . Accordingly, - it .i.s an.object of the present

i nvent i on Ratspisehrarsr {0 BEPRACUIR S FSERRIE and is e%SY ' ZeERy MYPOYRiethp fual-valve
nfl at abl eqdauiis the +363 Und A hashEdAMRIHEVRAS for sealing the valve whEGP! A1 NY
to one enbodi nent of the present 1nvention, a self-sealing valve includes. a.
val ve housidigribieto theexeeskivaipdrts midedost, THieerefake; ¢heroiss negd for acvabve thar prdviles a
that all fluid bei ntg transferred between an interior anos g - _
exteri df ofuitehle spali that daseaPtEANETSEUNdant Sure e aqoomplish teaelf-seal. il fppfer,
sel f-seal | i YEnRief B kel Sithial #h YASACBice, 1R isAeBA Fortht ValGOUPLS
the fluid Tnretto provi de a selt-sealing pneumatic seal. The fluid

inlet is deisinedsdnhdadasy tééanvddior@épdihe val ve housi ng and t he
val ve housing also includes a val ve sedt substantially faci n& the interior
of .the hacardinghy 4t ingn olieet afhe present dmysniion r-provids agehizpaging valys

attached at_a first end.of the . hanger ~armto the inner wall of the
val ve hous?ﬁﬁﬁmb‘yafsoﬁu?ﬁWd@%@g%ﬁ?&di sposed between the first end of 30
the hagger armand the inner wall. The hanger arm has a second end that nay

be noved about the hinge point of the hinge assenbly in a first
direction froma closed position tSwamaty ofthe Invention interior of the val ve

h [ t It d,th | .b d . the hi.
g e Rroriiith o0 o sitiet of e ot iRt f i renle AR Lties
fromthe OPaVe RO®idd @3t iR anThi@ i A he valve housing is configured so that all fluid being

transferred between an interior and an exterior of the valve housing passes through the fluid inlet.

25 The self-sealing valve also i_nchides a valve assembly that selectively covers the fluid inlét_to I_ '
provide a self-sealing pneumatic seal. The fluid inlet is defined by an inner wall of the valve
housing and the valve housing also includes a valve seat substantially facing the interior of the

‘valve housing. The valve assembly includes a hanger arm attached at a first end of the hanger -
* arm to the inner wall of the valve housing via a hinge assembly disposed between the first end of :
30 .- the hanger arm and.th'e inner wail. Tﬁe hanger arm has a second end that may be mﬁv;& about .

the hinge point of the hinge assembly in a first direction from a closed position towards the

. interior of the valve housing to an open position and that may also be moved about the hinge
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position. The valve assenbly further includes a flexible diaphragm having
an area | ar ggb ofibseio an area. of .the fluid inlet, having apgmsssrssiace
facing the interior of the valve housing anq _having a second surface
facing the exterior of the valve housing. The flexible diaphragmis nounted
to s the hanger armto..al|.ow 1t . tea .perinhery o
the flexi b|Pé’“gi‘86ﬁP%°d‘r‘%\o ‘1‘5“{‘8“’ © ﬁﬁgﬁqﬁ%ﬁoﬁ’é@‘éﬁﬁg’hﬁ?’&ﬁ% 588{ P ‘é’ﬁF%F%S?J
the valve NauRioRY TNRMIVE REHIP fitfHeY SrchRRS alfRx{HIe dABRAgm havifks irk® rgdddhan an
al so to al l'ow novenent of at |east that part of the periphery of the -
flexible area of the fluiimlat having ssosfade faiig the isterioha the alvp dousihg and hdving a
the fl exi bl e di aphragm engages agai V. In the_ closed

t t he | ve seat .
posi t.icon. Hgcond Surfacﬁ'fﬁ@ﬁe‘hﬁéﬁpﬂ%frﬁp t@ff velnehe'éﬁmg-s'ﬁm ﬁﬁa I¢sliaphragm ismpyntedjo

. be renmovably. attached,t ' J . .
ot for ¢ i Brielf A 4 Rl iRy of aflealh bl 0P AR RCA PO NP Bl i

i nf [-at abl e (R@eYst ARebiitit toarisdhdRitetbr bf Gies/abre’ }ﬁﬂsﬁ%wfﬁﬁrﬁ] ¢he VHI Y dcat toahél open

the exterior of the i nfl at abl e body passes through the flui'd inlet o

t he sel f - sqmisitiog andlalse. to Allow nidriemeat ofithg ehleast thapart of the pexiphery iofi tHeAlaxthie of
the inflatahle body wll C%;J‘ﬁe at | east one,&?rt f éﬂ&_@erip ery of the |
flexibl e 15liaRhragmingimsserndidiecuatihliatha PeTiPhess ohthediexibie diaphragny engages against
first diregfi | . s position to permt an influx of fluid
into the iﬁt%g@é’%Péeaqb%@%c(?c%%@g?fd??ﬂl'on, ‘fluid pressure created = within

t he infh@t abl e brily embbdinteat sfthe self-eciling ¥abeussentily nestie refavatifattacied th @ wall
peri phery of the fl exi bl e di aphragm and _the hanger armto npve in the_
second di r eftandrflatable hedy. proxirgatp s a perd for transfepyieg,il ¢ef anrintesios padap exterior

he infl f.ofluid,,| ddi ti i.th. thi . .h f- [i
50° vl ve. adnintatbin Bl ulttid e e B Rl PR B o tift ol e eXigor Otthe
i nf | at abl & iauhee body passBYiAETRb BELIN iAleR8Pe OEI AR VAN With it birifls@ent, an

t he infl atabl evi ce, and maintains a pneunatic seal at |ow preSsures -
wi t hi n t he achéf iaflatibreofithe iinflatatifeibodyewill ¢ause stdkdst opabf thg av leastehapat obthe i s

easy “to use and mgintain and t floatin I .aphragm can be easj| _
mani pul & ed’efleh?féffﬂlif‘aﬂ%"lﬂ?é‘?ﬁ‘mﬁ? é’l'_fr &‘e Se°°nd&aﬁégfl?e Eg“o%‘rtP TRpee 1n e first

sel f-seal i L: : : . ' o
Rt at abl o istb iud i tEeh bolifloR e ¥ s of Al kel RE el faitdiBody. 33 addition
Still furt iRiid pkd3surs etdatedasittin ¢the inflatablelbody ikl bt euffietent So caude tHeus l€asnthb art of
manuf act ur ed i nexpensi ve Thi s enbodi nent of the self-seali n%h
e

ly.
val ve may d&hsperipheny @f/ﬁhéé'éxibh diaphregm e thedrangerogemnlg move inthesesand diregtiom to

open <" SlasBy BRtiof wrsh inehe R Whishe? or bnist o fld. LAY ik AL Sfent,
struct use Yhatelf-daBRg alve faesehwglsga&ox%gﬁcammpeﬁﬁt@md“eﬁéasuﬁaaﬁomthg afflatdie

periphery of the flexXible diaphragmfromthe | ocked open . position to
al | ow t he Hiznigesavomaticadlyfclasgs tolretath prpssusigatiaroofithe inflatabidhdevicep andimauains an.

Thi s enbodi ment of the self-sealing.val ve | so b rovi ded w th
structure fRgFumatc seal at low PresSHEg e %ﬁ?ﬂgt&éi %ﬁ‘é‘cﬁf EP‘E%erf'Ilhéfglﬁ‘!sﬁalmgéﬁh‘feagm '
except for jalenlfigsd eés?% u%azfnﬁ riinthfiEanAqht BB&INE BhplirAsm can ibe Ehg xﬁ&ﬁpulategfto_

di aphragm that noves to the open position. s enbodi nent.
t he sel f - seleflateghe hiflatablssijed] Woregven|thosdl sqaliog ivdbve assentbly isr smealliansd thus can be

for preventing, novepent t he hanger arm and, the flexi Ql e di aphragm.in the
second & r &8¢ Bysmall saaar@si%%r@gorm%%ﬁe% ca%eﬁpﬁ?ta@f 1ces- Sl Rther,

the fluid ipl gélf-sealing valve has few parts and thus can be manufactured inexpensively. -

This embodiment of the self-sealing valve may also be provided with a device for locking
the hanger arm and the at least the part of the periphery of the ﬂekible diaphragm in a locked
_openposmon In addition, this embodiment may be pfovided with structure that releases the
30 "hzingex-'“a-z;_a:lﬂud the at least the part of the periphery of the flexible diaphragm from.the .locked
| open position to allow the hanger arm and flexible diaphragm to move to the closed position.

This embodiment of the self-sealing valve may also be provided with structure for
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Thi s enbodi nent of the self-sealing valve may al so be provi ded with
structure renovably connecting the valve to any inf AUSe 2

8/03810 ; 112231
def | ati on Eéek?/?ce. ' Thi s enbodi r’rﬁnt .of the self- segﬁng&va ve ‘may
al so be provided with a cover that is “*retainably secured to the
sel f-sealing valve, fqr selectively protecting and _exposing the fluid inlet
10 of t he FE@ANGAH ﬂfﬁ@n&af the flex ble diaphragm expers ferihe at leest thegpart ofithe periphery of

sel f - seal imﬂéﬁh%ediéﬁ%ﬁg%tlﬁ%&g ’th%g?%é%ﬁ-r ucture for easily

installing and/or r he  hanger he flexible di aphragm
conbi nati on fr orhi§ Babs@inient of the sSIERkAING vaile\sdnbl§ Img a¥d eSprovided Vithstrhbohre
and/or maintain the self-sealing val ve. not her enbodi nent of a
sel f - seal ifomprewtntingavovemiént 9f the hahgerarmsandtthe fierdbleidiaphragnt indthe secohd dirgetiore
housi ng havi n a1 f I&n d.i.nl et .defjned by an inner _y%l__Jl___and.._..a__ val.ve assenbly
that sel ePpftHle glosed positigresuchiagfor e eraub el the fudiplele a pneummatic
self-seal. The ' ' 3s : ls .nterior
M ¥1§b8&19c?e![nﬂgf ih@%le]‘fg_g%m .\}éﬂJeXﬁaysﬁgti be rovﬁe?%xﬁlgsu%gtdégﬁrui d

of . the val ve housi ng ana e val ve ‘houSi'ng i's “contr gure o requir

bei ng reoealy ecedtifig theewaivel tbany ivflition lor deflativn dexicer i or of the val ve
housing to pass_through the fluid ~~ ~inlet. The valve assenbly includes a
suppor t - member THaembodimant of the selénealing valvenayaase bepravidied Withoneduegthat is

oS! on bty gt B BB B T Bk 55 BTG

val ve fealfife @IF-QARAg PRSI ion and to al l ow novenent of at |east that
part of the periphery of the flexible diaphragmin a second di rection,
opposi te of 't héHis embodinrent of the selfcedlingtvaivieengyealspbeprpvided with dhiverirdfoe easily
di aphragm.en es agai nst .the val ve seaf i, .cl osed paosition, The
flexible ér?%%ﬁg&@’ﬂ/ﬂé?@q’é%ﬁ the hanger é&“la&w&ﬁré%‘gﬁ%@k%sﬂhmlwmﬁom Ithg self-
inlet, ‘hag.a;did f ' | [: 0« 3 senbly, and
s o Sedise Vabbe BB L35 LRy Paldty e %@%ﬁ%@g@éem y. The
second surface Adothédrenbodimbitof a self-sdaliphvab@actsrdingds $hd presda€ fivehesy inefudbd®
fl exi bl e di aphragm t hat engﬂages agai_nst the valve seat to i)b;ovi_de the -
pneunalsi c vaethoyaiag havigg apdlw indetciefined by an inner walh and g ¥alve essamblir &iaf splectively

ranual  novRien e o ieCtedr bl AR AR el PR o B e B Al B

+

di aphr agmfading &eirtéricriofdhe e4lvé Rousini adithe valoé HEushpUS icbafieifedfo re?%ire feidbeinge
e .

the sel f-seallng valve. o . i Thi s enbodi nent of

sel f - seal tmaysfenpd betiesn ithy iptamigy apdan exterengfthewval ve haing to pass through the fluid

- 5- . o a;wall of an jinflatable body proximte t rt.for .
transt er rimgh (T Tt eseeRhARc it Spos mrtiber Ba? Sispends 4 el Alaptagiin o

i nf | atgbl ; : fhive fohgi ' i |

and £ r oA pa b e o BB R ST P o
inl et of theeflogble-Gaphiragny ivalfivs dirgdtide avwrysfrom the valve sat taragepem position amd toof
inflation Qf the inflatable body will cause.at |east_that part of, the

bor | phier y allow mavesgen 4k e o jcagk the Brek 0 R TP aFrGS B iosiile dBPRsE MR aseeansh
nto the h o DL A i of | . L

1 | at abl SREaiES SppOAR I AfTiedin, & kit periphery of e HEHYIE qiiBalf Engages
‘body againstvthé valve seatfifi a closed pésiticraURe fidxible driphiagat hasarsurfade drbflarger than
peri phery of the flexible diaphragmto--no ' ‘he second

di r ect35on ap greaf the Bukddnksdias pdustpeace ﬁ#@i\#/lg ﬂlv%ninéﬁﬁidaé&@ﬁatélvsfaswly,rﬁml[hﬁs af
fluid. | it [ S.q th ' . _
assenl y 365034 sprtasd ot BB exibe badl Suiok LBRBHT Al oA RuiSERY R eBle®

i nfl at abl giaphrige® inchudes s peiiphbry ofitesRexible digphrigh hat&fpdfésZahintthefvalvd@eat to-

provide the pneumatic self-seal. The valve assembly further includes structure for mounting the

" ‘flexible diaphragm to the support member and for allowing manual movementof the at least the

30 part of the -;_Séi'iphéry-;vf the flexible diaphragm in-the first direction into the valve housing so as
_ to purge the self-sealing valve. .. '

This embodiment of the self-sealing valve assembly may be removably attached

L [
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i nflatabl e device, and nmaintains a pneunatic seal at |ow pressures within
t he infl at ablygp dgwisge. Further, the self-sealing val ve assenbl ycirasssasz3t o
use and maintain and the floating di aphragm_ s _ can be easily

mani pul ated to deflate the inflatable object. Mreover, the self-sealing

fovi cos ana/®R Al CORBPRRETReY aRimet 1S a3, OF i Fftniok ek s e

further, the,sekdict oRtie AN @bIEDORRSo HRANAD T SbRS trhikfSr&PBetREen the interior and the
manuf act ur ed i nexpensi vely. ' Thi s” enbodi nent of the

sel f-s §a| } ng:xt:aioy of tm:yinﬂ?tﬁb?(teda phésngél(mgﬁlhb ﬂyit?nhgggéﬁ sexf-sg_aﬁngt vham Wéth this
one en ol a hanger arm uspenadgs .tpe X1 e I a a I n e
I Ihoa':1 i ng posaﬁapéﬁnem;] anacto mf@ﬂpﬁe?ﬂwr*eﬁ%}fa?ﬁ’oeﬁ up“ga%s%t{)%%%% thepagipfithe

e hanger arm and: . . r Al ; ) : : LV .
directton i mepeney e RekbES s APhioBPR B sy ircEhloroF 1 bkl pB BN Y Prtic an

devi ce. influx of fluid into tHé SnfRIFEVEIbAE n QHditioR, Sl présedrei cidhtedplviRin TRY inflat®le
i nclude a hanger arm attached to the . .Inner_wall of the valve

housi ng, t hebodgvelibeanffidientito gause Sect léastthe garigf theqesipbeny afitberBexible diaphragm to.
openi ngs at each end of e s|lot that allowa c ressi bl e handl e of. the .
Fex bl i dpmeiguine srogad directing to 8 Clo e PORNLOR PR IGoTF I LSRR bR of
openi ngs or X.qqahﬁ'titogewﬁh‘i’ﬁ% He‘ﬁﬁtt!é %lf’—‘l‘é%ﬁg% Ve assembly autéﬁngﬁcallgmgén to
Soinchu e of g‘ n o?

version may a & a spring-hount I nge spose et'ween. one
the 10 alld@ngressuazaficnnsl thd inflatibty devidel awtbmiatieallyadloses botesdin grazndizatibabfthe
assenbl y di sposed between a second end of the hanger arm and the

i nner- wal | offlathble davice, andusaintgins\wrnisumgtie seal atlodenressurestwithin the inflatablgadeyise.

and th | exi bl ' / he. hi. ' of th
o and e e kAR RS, OGBS RI5 T BBl g
val ve asse"fekﬁ peRga xﬂ%ﬁghﬁ&ma%ﬂm the inflataBRYHRt."Bor&Ren thoxtdsealide vays
within the slot to one of the increased diameter openings to-

conpress a Spsdmigy i sthaibarsbthius gamioawsed dn binaly énflatableidéacesiantioe oh zbutioured surfaces
assenbly. ) . . . - 6 -
This enbbdi éinflaable devices. rStilkfuther thegelfsealing valys tasdfew nags and g AR B t hat
ext ends acr . d.i,nl et of the valve housing between the val ve
seat. The r gﬁé}ug?cﬁ%reé Fkgex%égl‘?er% ude a vertical support post that '

extends into the FHigksbbdinfnt bbNakelS stdlinganmlvermey inofude g dsseitsll idisgosed
val ve. . The fl exi bl e diaphragm may include .a handl e di sposed_on the
second sur f detwesh angentl jof ihgnger agm that spypeadsihg dlexible disphragm in s fleating position

di sposed on t first surface ofthe .flexi.hl | . . [

i ndentati on aﬁg‘tﬁéesmﬂﬁ Waf_gl ﬁgafuvﬁ‘g'c? r"{O%f,lggt% o/ &e}aﬁ@%@%@g&ﬁ?ﬁ}e&leﬁ%ﬁ&ﬁg are
handl e 0% t Rfvoted in £ H6Wh WA diicafi REEHHEAAIVRhAUIEIAE B thfRbCarid® pRegd Mliaftxtable
the flexible diaphragmcan be pivoted in. a downward direction into the

val ve housi rigvigbout the support post to deflate an inflatable devi ce.
10 This enhQdi nent .of the self-sealing valve may .also, i ncl ude at
Foast one rib af CouhERbpgment OF nE SeiE AR enale Bty T Tclidcs herder B airhed g the

| east one riip,dPRya11GMBe Jalok ﬁBquéiﬁl@eg%gEhﬁh?hﬁx lot includiganéteaR @R ERY
have a mating rib projecting fromthe second surface. The mating rib may

‘have a nar r @pesings aieach kad ofrtheatotWiat hllowea sompressible handin bfi thgdiexshde tliaphragiveto be

secures the di aphragm . to the rib. -The diaphragm pay. al so i.ncl ude a.
Carget abba IERICA ISR theinaRasd iametsr epsaingsio moyad e Nieyayn disetiop alang the

applied to tfe tﬁﬁsg&trsiaﬁ ﬂ?ayta‘?soaih&ﬁ&é ggﬁﬁﬂélﬁo%éeﬁ Rirfe d@s‘i‘:&&f beted orférbn_d of the

hanger arm and the inner wall of the valve housing and a latch assembly disposed between a

second end of the hanger arm and the inner wall of the valve housing. With this arrangement, the

hanger arm and the flexible diaphragm may be moved about the hinge point of the spring-

30 mounted hinge in a direction towards the exterior-of the valve assembly when the dlaphragm
handle has been moved sideways within the slot to one of the increased diameter openings to

" compress a spring of the spring-mounted hinge and unlatch the latch assembly.
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I nfl atabl e devi ce. An enbodi ment of a nethod of installing a

hanger ar mﬁﬁ@sfobﬁﬁi bl e di aphragmwithin a sel f-seali ngﬁkeﬁ.@aéﬁwm%'i’ng _

according to the Invention includes the steps of providing. t ger
arm having at |east one projecting tab at™a~first end of the hanger arm

‘i ncl udi I le 20 _dis [ therein that i nfigured to mat :
Wt a Ninge: o TR ABCRSGSRbof e SHI-SeAIpE o AP HEHe & rlaimte e ot exiphs acros
h . . i ' t pof. . i phery of th

o bl o e RARal o SRR e e AR s e lndfe BRI Ritap o ©

and f | exi Wefical suppdit3ioRr dhgne:aérels td tfOfhuia isleBrolwattisdhé Sttdliordf thd§elf-sealing valve.
sel f-sealing val ve housing so as to engage t he seating hol e agai n%t'

t he hi nge Theflexihle diaphragnmumay includearifandle disposedorathie stcandcurfackt ¢fithe flekibleer

Il 25 af the fluid.inlet. . The. hapger armwiih the flexible diaphragm.is.
b1 vot acf | aPIERRT AR § tapered ipdenEion STOREO NS TP OEF LS AFGble APERER! The
P If . . | i S _ ! o
ar T angerre T CERp G BANS YAk 4P STron RO ARE ke i o ultthe KBS ot e

hanger ar fleaitde diaphragiecan(Beqrakiped hidtieperpherfof the flexible diaphragh dal R'bivoted in
-~ existing self-sealing valve housing. A check val ve according to
an enbodi melewnyyard duectiondnto the valive gm zbout thecsuhpart posy tadeflataan inflatabid ui d

inlet defi,ned by an inner wall, the valve housing having a val ve seat

facing an9€¥i%- [ nterior of the valve housing and the val ve housing being

configyyed to rEgyémBodikidntof g St sealing VAR K" ﬂ&{jﬁﬁglﬁ?*ﬁﬁgaﬁ Bfie HBLEhlid §Nd

an exterior of the valve housing to paSs throug _
-7 - the inner wald of thEhalvetassdmblnl Vhe atl lsast bas rib mayl hase aske dispysddiiérein and

sel ectivel overs the fluid inlet. The, val ve assenbly includes a
suppor t rrg%%o‘@??h’?ﬁ’&tm% EidRaune Nk profcing frophthe sesand surtagey Jkhermgating rib may

por phry Taf°  ighd¥ stelotfngtitge i o My ARFHERSs Bt R B iifon e

t he val vetstitrib. oTlndiaplagnanayt dls5inchde b @argbd 0 that pivéts dOWHRER HntPthedlalve
| east that part of the peri pher&/ of the flexible diaphragmin a second
di r ect 15on assembly under pressurerappligd toitke erges aregite alew dor, infatianerideflatiopef apher y

of the flex ' ragm engages agai nst the val ve seat in a
cl osed pogﬂaf?%bﬁ?g%“ﬁggval ve assenbly al so includes the flexible diaphragm

havi ng ArémBédithehfsfifEthbd afinsdllbg@haberd 4 dildictiblOHRphraBaVWvRHind:
first surface faC|v;g the interior of the valve , housi ng and havi ng
N

a second setlfsealingrvadvahpusing assarding o thsfinvansion ancledes dhesstens, of iphevidimgdhelhanger -
Chonose agmHineRE LS 8 B wB A% P Lod St b e B BRAEO R B
i ncl udgs ais?Hféd%&‘efd)ﬂhaﬂE‘éﬁﬁﬁ ed etk Sl ﬁngilegﬂ%ﬁ ing tﬁ@ﬁcﬁ}ﬂf&?ﬂ%ﬁeﬁmagm

menber and for allow ng nanual novenent of at ast that part o
peri pher y mpluntddeo the hanger arii sxastb allowapdwearpmt ofattléest & pars bf al perdpherpof théi' t h

this arrangement., the check-val ve can be used to seal an_. .
i nfl at abl @g’éﬁ"y&'&ﬁl&a&%‘ Withayt any m&em%w?&e Rangenarn dhe hanger aan apd flgxibls o

body.  g&Shr e e e o
iherobj SeP e Biteed o g e of el Wb Hoisless s ReaBBt by
from t he seating hole dgalinsd viiertingbepininlondtedemar fifst surfacebfa biaske Beduted N itERbEOWall
wth the f$| | owi.ng drawings. It is to-be . -——-- -understood that the- -

drawi Rgs af Berfyid fgt. slhediagersmwith e flsribindiephpemapipiedin e doMmevadd as a
defini ti og;Ofdd\ied 4dd thfou%ﬁ tltlé]ﬂ’uih &N _tRQSelf-sealing valve housing to a closed position.

With this arrangement, the self-sealing valve can be easily maintained and a new hahger arm and

flexible diaphragm may easily be installed in an existing self-sealing valve housing.

" A check valve according to an embodiment of the invention includes a valve housing

30 havi_h—é_.a" fluid inlet defined by-an inner wall; the-valve housing having a valve seat facing'an
interior of the valve housing and the valve housing being configured to require fluid being

transferred between the interior and an exterior of the valve housing to pass through the fluid
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20 - The foregoing and ot her obj ects and advant ages Wi |1 be nmore fully

appr eci at ed wooswsg1e fol t owing draw ng in which: PCT/US97/12231
Figs. 1-2 are cross-sectional side vi ews of7a first enbodi nent of a
sel f-sealing val ve attached to an inflatable body according to t he

pr esent i nég@{ gﬁb MR VEIVE afsoda8 BRARE @kée?nqlfr‘ tHat select Wela( &Qr@}setﬁi:f ﬂﬂﬁ gleg ”TPe

IS a front cross-sectional” viewta al on

Fl g. 2-of t\,laﬁ;evaaketﬂbpfind?u(g% a slipport membeﬁmhht%usﬂehd§h ﬂeixbltgilﬁ;ﬂ\ragtﬁhﬂhmhﬁng
body bei ng infl at ed; Figs. 4 and 5 are a side

Cross- sect iposiionyitiin thevalve hcumngde gHaw snqvement pf atileast a part of a periphery of the

' Fhe ol odle bﬁ%@faﬁﬁ%‘é&dfn”agﬁrs%’d Gl 4T 5Ptk st 3 SBRA P S aiiow
device; ent of thE'a8 feastihd pat 6fﬁ,e;,5ﬁﬂser9 P B fREGH1E ﬁ&ihraéhﬁ‘ﬂ aag@em% &ifection, .-

Cress- sectlona Vi ew, respectively, the valve of "Fi g

i Il ustrat i ngpdsitd sftthefirst direction, so that the pefiplgay oBt}Rrﬂkxﬂ:ladﬁphragmnglagUs dpathsethe
cross-sectional side view, respectively, illustrating

-8 - valueowet insbosedpasition. Zhewalve gssambbgalmmbxda% &@rﬂmhje d@phnem havmg

1 I
Lop. i ew PR esecs an b diang Hid lef hioPack S5 9P (R e ipanor e Hlve

Figs. 12- 1@.oaglﬁ§ ah@Bviag 8 bl suFh@Fating e S iorTINY Jdiee ﬁ&ﬁﬁ&dt}ﬁ@%ﬁ%&
I n respective states of operation including seated, unseatéed,. at rest,

and dur img incladiag itienperiphery of the ﬂex15ieghaphta7gm that ergageagaist tel \aihed seat. cins of

a third enbaodi nent of a self-sealing valv according. to_the invention;
Fi gs. 20 anddiipngthe valvegssepbly, eaneslﬂfé%rgfgfe@ppm the flgxiblg digphragm to the
.r ﬁi ltog flt g‘ée' %po% mteﬂl%e{:iﬂ{d fir gléowm af eﬂgex?M%E"%dght m&@%&%‘i"tﬁépe%hery of

respecti velde ﬂé)fxblehﬁa;ﬂir@g?ﬂ i flistelirentidrnh Whmthls arraﬂgéﬂmxt(lhe Chébk-vialve can be used
Figs. 24 and 25 are a top view and a cross-sectional side view,

respect i vellg seabpn inflatable hedy and toicguiselihe Bpweofitheflui iatepbe iniflatablespody. -

sel f - segsl I ng val ve accordi www%gs 26- 28 are
a top, end, and side e€ross- ' di aphragm 15
hanger arm of t kgnE0H; é&s ﬁﬁﬂ)fégiu?@%mf the present inventior- bvﬁ%ec%ﬂfe?a%p&reﬁt ﬁoﬁ’ﬁhé of
top and cross sectlona side views, show ng the valve of Fig

two states foilowxpg ratailed deseiptionl el takes aactnnh,ectlon with the folloW:rwraWBlgSB Itas ¢o be

cross-sectio |g§ e%\gs show n the vaI ve lf[ lg. 41 n.four states of
operation i Ao g e Sepnes o ose & ilusizafion Bty agl g ent e
respectivelgy tim{té 86th %Yeﬁﬁ &re an end, a tOp, and a '
Cr 0ss- sectloiri\%tll21 éhevfrgw o? g vval v% housing of a fifth enbodi nent of--
a sel f-meal i ng \naie\fere@omgraﬂﬂrmgxetobjebte ahd wdvdntapes will be more fully dppgiatéddframcthe

41 are a top and a side view of a di aphragm hanger arm of the . valve of Fig.
37: . following drawing in which: L

Figs. 1-2 are a side view and a front view 'of a first embodiment of a self-sealing valve
‘attached to an inflatable body according to the present invention, wherein a diaphragm is in a
sealed position; _
25 Fig. 3 is a cross-sectional view of the valve of Fig. | illustrating an inflatable body being
inflated; R
Figs. 4 and 5 are a side view and a front view, respectively, corresponding to the valve of

Fig. ] il]ustrating the valve in the closed position under internal pressure of the inflatable device;

Figs. 6 7 are a s:de view and front view, respectively, of the valve of F igT T illustrating

30 deflation; e N

Figs. 8 and 9 are a top view and a cross-sectional side view, respectively, illustrating a

second embodiment of a self-sealing valve according to the invention;
e s

Sheet Has Been Re laced

T \I\I \III




Figs. 42 and 43 are a . top and a cross-sectional side view of the valve of
 Fig. 37, shgoiss@sdlp a housing, the hanger arm and a di aphr ag@rusemi2231
Figs. 44-47 are cross-sectional side viewsgshow ng the valve of Fig. 37 in
four states of operation including in [ation, seated, pressure

control, and d t 8 and 49 .

i lustrates a ?{1&{‘ 1'0 é?“%%%? to %/gég,gg ffront 2nd Ky ‘()5‘?’3’2‘ ecs(?S‘?’lﬂd HRbqdimente

i nventd on.indladifig @ @t@ct\’%@dﬁv@ﬁd a cross-sectional side view, respectively,
t he side view sﬁowl ng the valve in a seated condition;

Figs. 50 and 5]F1g$ Il@sk&show ﬂlheeaoademboﬂmfengm redfiectivel stafesioff opmleﬂ RcRE i

operation, inflati defl ation, respectively;
- 9- seate ““S‘Fﬁtiﬂa at rpst, gé\‘%"&:\"ékgmbect i onal side views illustrating a

sevent hk and pr r S cqordin the _
mvent o i | h AEsde-19.me ersRERALORR et of e iaet 3 SRR ing
st at es of aemda;glt@mdme}bmmnng seat ed, pressure control and defl, ati on,
respectively; 5 Figs. 55 and 56 are top views of t he val ve of Fig.
52, showi ng t h&igaR0andi2d heeia tapridewiand a cross-sedimnhksideviews respevtiveliyapfihe gird

respectlvel . 57 and 58 show a portion of an inlet wall
not mated® H%&dgn%nﬂg?m‘é‘r%ﬁa&g@%@dﬁ? qrdpspalled;  of the valve of Fig. 52;
Fig. 59 illustn t arm of .
Val've of Fig. S 22 0028 hodisbiandd sdk b fbbeotitly, Sind BiBEiach e o,
vi ew stoowvalyetof&Figadfger arm of- the valve of Fig. 52 in-a | ocked open

posi tion; . 61 illustrates the hanger arm of the val ve of _
Fig. 52 during Flsm’-é@né@ﬁ@rp 3 toPyigw and a expss-sectionplidg Yigw, mspectively, ofthg yalve2

i | lustr at ﬁ’f‘é 8Pa ) mm Qo ifEhd ot“%%a1f'sgﬁ Va'a‘r{‘?e acgquﬁn%@%? }P&g{}@?r’{ze

Fig. 63 CroSs-sSection

accor di ng tO t g §QB€!8Qﬁ‘eato , eAd,tand 31 view, respectively,Fif@ difithridrh HldeRbis
i nfl at abl e devi ce i n which apny of the enbodi rrqants %f the seéf ge

val ve of f¢1§ﬂp¢mb@d1menhvent|on may be used. 20

Dtaillgd De f: l.i,ng. I f the t, .
B2 840 o o SR B Lol bSR3 m v
exanpl e, gﬁtdsrbffbﬁ&ﬁabﬁ gg@&&gﬁ&&sggtebaw ng a self-sealing vaI ve 10 as

searlng .

illustrated in Fig. . The nattress can be inflated, deflated, and a
pressure. of th§1gmBB-r365a$e m@as—b@tlonaitsrdelmmb showing the val\mrqf Fig. 24Hr four states of
self-sealin valy ir&a resent invention dis ‘i ed infra. Although in
the exanplB ‘23‘” PE’P’l sge fpr‘F-‘ﬁE"'e\/“&F’VB'U§n ﬁfff?éﬁoﬁeﬁ’?ﬁgecﬁf’e he

sel f-seal i ng V?Jx%’se 3‘7 tard 4 Ex?c?’%”a thp @ %ﬁ{sk@l:ét@ﬁal side vx%(ev S ¥ dale st gﬂtf, Sifth

I nfl at abl e obj ec ers to the §e arr appreci ate
any suiot abinbodiment of a self-sealing valve according to the invention;

- Figs. 40 and 41 are a top and a side view of a diaphragm hanger arm of the valve of Fig.
" F igs. 42 and 43 are a top and a cross-sectional side Qiew of the valve of Fig. 37, showing'
a housing, the hanger arm, and a diaphragm; | -
25~ Figs. 44-47 are sectional side views showing the valve of Fig. 37 in four states of _
operation including inflation, seated, pressure control, and deflation, respectively;
Figs. 48 and 49 illustrates a sixth embodiment of a self-sealing valve according to the
invention, with a top viewand a cross-sectional side view, respectively, the side view showing -
“the valve in a seated condition; -
BT Figs. 50 and 51 illustrate the valve of Fig. 48 in two states of operatien, inﬂaﬁoh and o
deflation, respectively; '

Figs. 52-54 are cross-sectional side views illustrating a seventh and preferred
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fluid may be used for inflation such as, for exanple, water or nitrogen,

and t hat t hewigseagiosuch fluid with the sel f-sealing val RCHUSX7Ha231
invention is wthin the scope of the inventigan. It is also to be .
appreci ated -t hat al though a mattress is illustrated as an inflatabl e body
for which-a . ! RSB i il URE Gievl1e
sel f-seali neé1¥ %flwgé}()t%glfs\éa tc%@ﬁu%ﬁé%en I?T{ ta Iesbod)l/ su S

exanpl e; i nghbdfiidine vfawermweestares spopératieh inthudingsseated gwessaed catrol, and deﬂanon,
mattresses and pillows; inflatable safety devices such as |ife preservers,

barriers, lesgmetivelyand pads; inflatable medical devices such

as.supports, cas I nf | at ewl ¢ e

paddi ng and | ugg}%x’éé’aﬁd?ﬂ‘igc tt(%Pr YISPVS D?BWfWaL g%%gg Sgcfl%ov?ﬁ%% azev”.g‘c‘g";“tsaﬂ%r‘]“ﬂ‘
as sw tubes and rings; inflatable vehicles and
vehi cl gn% %BSH < suc{?kﬁ%{lg% rafts and tires; inflatable support

structures such p@sb.wdudnsm;oup@pmbhefmmmawlbmtnmtedmmmedwqﬂpshmg;trmn
the like. It is further to be appreciated that any of the
val ves di sclespestivelys ofzthe wvalye of Kig. 6&; t he present .i nventi on can be used

I n connection w tor s as _f hat SCIl | NcAJ: S, -: NO.

5, 267,363, (her e#ﬁa?? Upisfraes “‘ﬁgﬂgﬁaﬁh‘?fqﬁ &ﬂggﬁggg #J%“Sa'% g‘ﬁ‘fgﬁﬂ? %"é’}‘%a
(hereinafter thepl 60 is2RpRAER Showinpih S HanBELariPo Fthe vENE bEFRI. $2 i & Qédked apéx
by reference.. gov It is to be I0 appreciated that a preferred :

oper at i.ng rmgﬁnpf the sel f-sealing valves of the present |nvent|on S :
bet ween approxi mately 0-10.0 psi. Furthe accor t.he ent

i nvention a rangﬁl%ﬁydbﬁgﬁtes the ge’(ﬁrﬁ’s‘?{tb%vﬂg? Pﬁg gé 8‘5'(“?% uoyingo the valve
range, ar e. of approximately 1.0-2.0 psi is defined as a medi um :
pressure rgh‘glél d a range of approximately 2.0-1 0.0 psi is defined as a

rel atively high Figs. 67 BluStites 4 &podew of aisslfsealing vapprofthatetaled &t t he
preferred operating range has been defined to be 15 up to 10.0_psi,
pressure above 1Big06péllustmtossmiceesstspesional viewsfia) splfﬁpaimgd%"eaa%xdﬂn%@ébe Féated
I nt ended . PP% be within the scope of this invention

Referri g gt 1, avalve 10 is seated in an inflatable object 12 that

has an OUt er sheks 64 illushdtes A linflRiHIO8Sigdin \ﬂﬁ@nhﬂiome eAibBdiniéres fthe self-
filled with a flud or gas, typically air. Valve 10 ~ has-a nol ded

plastic f r aggalia® vallvaof thegirestasingentionombyabe fisednged outer peri phery 22 that
Is generally 20 coplanar with shell é4 PEEferahIX the valve is
constructed of PVC or polyurethane, nore rigid and stronger
material may be ys %ﬂv de rl!é{lﬁbﬁgft' ﬂ% ?e%l:’ﬁtqn%?ﬁloh%aﬁ beﬂﬁunéd‘ﬁlﬂﬁﬁ al@iflatatde object

having a di anet ef* ess outer periphery 22 defines a circular

openi ng 286 &ithQyHdr examplefdrciflaiableimsattresidf teavirgca serlf-smﬂng valwe i B as illistrated in Fig.
At its outernost, the opening has a dianmeter that referabl

one inch-or 6‘gr The mattreph carvpg inflatedndeflateds andia RrpsswE Qﬂ@Féﬁ*a‘B’ﬁsﬁaﬁ hess fé?algeddﬁmg .

25 out war dl ortiqQn t r

o a ol roul Y O RE pef ey me Vaveg of Bt dR RS R 5 G BTREE A RRoleHin PREGLables
24 has a ramw&énpﬁtmf {86 9gridls dnitodittiéms bPake selfdedling valve tharfoflow] thieesaiption
the object is inflated orally. A retaining rib 36 extends

across a di efefletiondf thednilatale omeatmgfm tobe upeef ain it isknbe apnreciated that gay syitpble
on the et ahﬂfdnrgay b ukc fr akibs Slck P PR ekaBiR! water S0 gt bl e BRARE Of ikh

ci rcul ar??
fluid with the self-sealing valve of the invention is within the scope of the invention. It is also to

be appreciated that although a mattress is illustrated as an inflatable body for which any of the |
valves of the present invention may be used, the self-sealing valves may be used with any
" inflatable body such as, for example; inflatable farniture or sporting items such as chairs,
30 mattresses and pillows; inflatable safety devices such as life preservers, barriers, bumpers, and _
pads; inflatable medical devices such as supports, casts and braces; inflatable Juggage devices

such as padding and luggage lining materials; inflatable recreational devices such as swimming
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30 opening 26. A floating diaphragm 40 rests on the support post. The

di aphragm Haseghagfntral ly - located handle 42 at a top sip&m%ﬁl
tapered indentation 44 on a bottomside that mates with sSupport post
38. Thus, the rib provides stability and"FFiits novenent-of the di aphragm
t owar d

. . . . _ - 11-
the i nt erfi8% flogis, pibes and Hoes: inflatahle yehicles and yehigle compenantsamih as beaty rafts and
f1 exi bl e, e84 | - ' ' I t han, the inner
i aneter o RABSEE sSbBGE sloturs btk thildfigy Batalle SRt Byatfhims, Fifipg and
di aneter théliRerti on 25. Tapered portion 28 has an inwardly facing wall 29
that serves as a shoul der agai nst whi ch outer periphery 46 of the

di aphr agm may Bénfuater to brrppresigtehthauanyroef the valypodisclpsedtinfBadvetding eethet he

di aph R s Diaphr agm 40 optignally be connected t

Frane. 50 AL hYEtion eapse vt in poR il 3 ey suph o Hf sebiben i U Bt
| i t i v “{ LTS i 1 b . E t .

0 L B A s AN SR

Ref er ri nd‘726 patefiS) whicinate hereimexpredsiyeint Srpbiatedsty Refeencdl Mistgoverhi idtd BO-
Referring fist to 10 FIG 3, which is a view taken at 90[err] relative to
FI GS. 1 cArgresiated that & prefergdnpsraiing sepesrafshessebBsealing vaives afithe pregerénventiph ised

i . f oot oral it h her._.
A Y N TR T L
U.S. RRt @91.00i is definbd 267 loaﬁﬁmsﬁe@%ge,d@iang@ﬁ% %}ﬂﬁdg&ﬁ%@x%ogo 95@?8&%@ ggg

periphery 46 bends rel ative to centered r-irs prov
i nt o t he Neasliempressive ranggindapangeioHanproxizately BORME0 psivimdefinediak Aeethtivdly high

S gk A by s e
50 048 4R I < e B

and t he itmbewmithin it scopkeof thiséaeantien t he pressure automatical l'y pushes .
di aphragm 40 %\&Q%qr ' from support post 38 so that periphery 46 is pressed
agai nkt wal | ingdp £l dl . aeiveolf isseated incaminfipiablecobierh &2 diahpay agpentetahell -

' df e QDI ' t.he f . 64
b or o s ek ki, MR BRI g ook RO ates 10°

pressur e has & uildehlastiv frame 20 that iclides b @irpuleyflared ARk PErfREYD? tnat AIRNBS Y
air loss.. The cap ma)ﬁohave. a tether 65 to prevent the cap frommel ng

| ost. Thé&oplaparwitiyshalll 4. Frefesatile thestalve is canstaictedof PHVC brpodywethaing, however, a

di aphra . when t opj ect is undef. pre re, th

al o6 hol Borg g ESR EonRr MRt REAL L vivd ToBRlaRGmE SR SPRletons. Arphweval 2
snap-mn by adidthétef lekOthall thalt BPEuEPHETRINEY 25@&intk hRirbhiashenids Jdthrough
containers. For a nore durable seal, the cap nay incorporate an O rl r‘(i,’g (not

shown) t ovhighoair iscrapsferred te ard from the mjteniart i Atritswiuitdrmokie thiti apehing das 5 dianerer ths
a check. val Ve, byarho.t{s other ca ...at_.ﬁc%@' nmeans, may be used such as
a bayonefHEFIYY PRGN Off duch or greater. The  has agogstant diameter perzion 28@8d @p

val ve 10 ofitdrdly talsdrtdhbtion 28 thslShdredses di'a?ﬁétex%ﬁ.ﬁ@ﬁ etfing Wikt ufte, Mhdelsei O
fingers and squeezes the flexible diaphragmto al O\I\Fal_ rr-to escape as :

i ndi cat ediametenpostior620. Thé spper edgmof will 24 hirea didiysed ager afge at hte o6tefnest end@ G5t

To reduce the . ressure;. the-user-can push directly on-the diaphragmto |
al.l ovf .soﬁ%mgqq 3%%@@5&%@?‘3@6@@;@5{3’-_ __ | o

A retaining rib 36 extends across a diameter of increased diameter portion 30. Centrally

located on the retaining rib is a vertical suppoft post 38 which extends toward the circular

opening 26. A floating diaphragm 46 rests on the support post. The diaphragm has a centrally

~ located handle 42 at a top side, and a tapered indentation 44 on a bottom side that mates with

30 . support-post 38. - Thus, the rib-provides- Stabi-ii-ty- and limits movement-‘-of the diaphragm toward
the interior.. Diaphragm 40 is generally circular, defonﬁable, very flexible, and has a diameter

that is slightly less than the inner diameter of the increased diameter region 30, and greater than
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- 12- could entlrely deflate this way, but it would be nore

ti me- consuni O PHEB#® eroving the - diaphragm If a cap is us@FTUSS7ABAE d
first be r enoved. "According to tHé -present invention, the valve
automatically opens to accommodat e pressuri zation and automati cal ly

cl oses to’r dieadiampteesfportion 250 Tapérad pordien 28chas apimsardly facing whib29 thaf detved.asa
user can verﬁl easily grasp the di aphragm and can renove it outwardly
t hr ough t heshayldar against which ewtep periphery 46.0f e diaphragm may ceatact siadentatiorhddyand

an addltlonal C hi essurl atlon a cap m ght be useful
- and may be g%‘%‘g%h% keeg ed'% |Ilustrate anot her enbodi nment

of a self- seal | NOiXFHriEn 49 redy 6ﬂiﬁnhﬂb\" B@&érﬁiécted to fRRPMaHArcuBh a‘iétﬁex"ﬁg W may

| ow t o nedi um pressure I nflat'abl e device. As in the previously

\x
i

descri bed. ejusbbe aflexible Wue voa bkireg mthetsihari ﬂm@ptlam_gheﬁier ofke Hmphragans @referably not

inflation and defl ati on, rovi des sinple, ready neans of adj usting

and control Pﬁhﬁﬁmﬁﬁ agidly FQ@%CPEH t‘éﬁn}éPPIF o the rest pEthesialvee Sinilar
to th | | h.o 78 t h
o 16 26l T our aRefiti ft EICS 2810 BB ottt RU Shton” REieDng et

| ocat ed Wi t Ri@ 3 Rehich is S AEWItAEN af DE° FdlAThe th FIGS. Y"%ﬁdz%ﬁ%&ﬁdécpalb arrows 50
under si de of the valve housing which widens to 15 providé a val ve eat 81

for valve d'i[‘hq:)hurangm i8supphed bk uwtdroaswithy aélandlbefqmnpumpdgeormy bawith some other
fl anged Beri é/ to acigmmdate %ttac man to a bl adder or rane 77 of
an i nf | dPapirdlating dgwge.. Lhe motor can be simi rv%ﬂ% FFF CP@FQS'F Aol e

e I B e o

di aphr agm 2@andieagiens&fis pRAieddntoqhd bﬁe&tﬁihb d%heefgxﬁ Beroinatiedllyabendd vaid, without
(Point A) and | atched to the opposi ng th at the other end (Point B).
W&Q e8

The hanger agsational heeninpiithtogtilopibe iy terioriofthe gbisst. t he

fl d h h The . :
Featri ot movementGR. 4 fi S igs debbondbietdFips, Al 3 HSEeTRR, “hhm tpipgpable
peripheny 9g; Eétris fh@et ﬂi@é{ﬁ‘l‘ﬁﬁl@n ifH 4 kﬁk@fcb%ented by 2BORN B0, VR air 1s no lon%er -

re-insertion. he di aphragm handl e" 96 1Is captured wi thin slot

in the hangpmwdéﬂanélﬂuﬁmsdriommumier pressmcgnhe pressurofutpmaticdllyrpmshéshdiaphragm 4()\/away
posi tions for the di aphragm. one h end aof the sl where_ it

handl e 96 siTP® %“HP%BH$t SOt PREpRerE & lapnsassfi@samfo*ﬁa@ﬁw@fredﬁc% ?ém
102, Cfrither ﬁ’ F’ﬁah!?ea*ﬂéwt%hﬁga Péﬁﬁ% | Rphy rk: e 3P4iHE Qﬂeh%éewcap
In situations reqU|r| g I'n substanti a ume an pressur e,

t he di aphr agribudranisér rigid h;errma:veal btofunther rovideddor shightly Bigheapneﬁéwu\sltmens, orin
Fi gure- 16) and upward to a seal ed p05|t|on followi ng inflation e Figure
12). 20" orderto prpyide groRéeriSaRBEY 2gane Al loste dee&pnﬂe?g ave afgher éfépmr%wr the cap

AR AN R R SN R
- contacts the cap when the object is under pressure, thus also helping prevent deformanon by the
diaphragm. The cap may be a snap-on type, similar to 1_:he type commonly used with plastic milk
containers. For a more durable seal, the cap may-incorporate an O-ring (not shown) to provide a
25 seal in conjuncnon with the diaphragm serving as a- check valve Various other cap attachment
means, may be used such asa bayonetted ﬁttmg, etc | _ _ _
FIGS. 6 and 7 illustrate views of valve 10 during deflation. To deflate, a user gfasps
handle 42 with tWo fingers and squeezes the flexible diaphragm to allow air to escape as

indic'ated'by" arrow 62. This actiorrliﬁS'the—diaphragm-off thé support post.—To-reduce-the -

30 pressure, the user can push directly on the diaphragin t¢ allow Some &ir to’ estaper The user
could entirely deflate this way, but it would be more time-consuming than removing the '

diaphragm. If a cap is used, it would first be removed.
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-13 - I ncreased pressure within the inflatable device.

Fingertip agdlogissedy t he di aphragmis handle 96 will -urge the mgg Rt 0
sl i de sideways within slot 100 to th off cent er opening 103 (see -
Figure 13). This opening is |ocated near 't end of the hanger, where

e NI Lo ericdoRtine R e BTkt iR diTG awﬁgnahsm@eqp%h%pa%&fmm%ﬁéfeélt
spring- ms&%ﬁméahaﬂsn&a&omheﬂl closes td tdiff fé@ﬁﬁ‘zﬁﬁ&) fw&g&&o ﬁé@é i b the

same sideways direction as is eqw re

center podeflatern wser tarevery easilyrgrasp the ﬂla‘phﬁgm and taf Serhbvee ib MGRE]Y ShrbBgh the mlet
unl at ched. As the hanger is unlatched, the diaphragmis unseated,

"t her eby am&/wnﬁswzaapndhmot peeessary to have janadsitienaleap.dmit pthigheripessesizatibnga

15) . 19 C‘B%WE]’X“Q’ %tl?de di a h%a(ﬂm rotates out of the._air |nI et, it contacts

t he wal'l s S i nwar d assumnga "U proflle When
rotated back impf émlbqu@u%aﬂoﬁﬁ Emd - I
shape. ghr The handl e 96 0F1 thg&lﬁﬁﬂﬂﬁ%‘%erlrt{i O%‘r’%?segfﬁlﬁgﬁ%%#&ﬁar
sur face 1nmendedfformtwutlmamy lolweto mediuthipeesswe inflatable dweafrem inothe pheviddsbat i ng

di aphragm s t h phr agm fromdropping 15 away fromthe val ve
~ seat undelieﬁcf@e 9\555‘ “éls\?ég sgaling, lﬂ&‘ks st?rap%mﬂavama@q deflatieni andai n

he di aph h b f
w thi -t neoyss E‘e‘ﬁﬂ%‘fwy ﬁ‘ga*%? o Blo YR el AR08 o B insBiRE e
manualiei nf | at i BgmiMyat@hd Ralvé i Bighieng thef vahe en’iﬁllz‘y@@valve houstHgETdWith 8 Wide bhfice

| ocked p05|t|on (see Fi gure 12) prevents air loss that can occur between
breat hs circulgraihigisipessage defined hyfa mm9which is centrallyolokated pithint the hpusihg. The

di aph t dr dd .20 thin t flatable d
Fai s, Co i ByBE: VAlBa SPET L s e P GF NG lme Bilchingacns 0 povide e ngive

di aphr agngeat Be 641w GYSIthEAB8S %@Q’H}ve rhﬁﬁélﬂ%fs“ olter g ‘cdge 89 l('xas a ﬂarrgggj;f)g-ﬁbhefy

certain conditions, setting the diaphragminh the un (unseal:
posi tion (oeaccommodatemﬂachmexitltg arbbadii6n orpnerﬂbrahéﬂv of hmidﬂambteadbvidépr ove

f1at Ffi f hi gh vol
steady '.S?ate c' | fhe Heive glerbimen s “s?péfq‘imagma msgpgxﬁéa%?ﬁééa%%b%a@ly°@?£§m
25 Lot

the bot t ol %m HRoLATRAL R oA bih 4 SRAAARMS i A0S  ideibugm

nmenbr ane ldngeh80,iseéurad abibe vidh846f the irddtiall bAgente@adnt A) and @Ehadtty 'tﬁkgoﬁﬁ&@mg
di aphragm from t he unl ocked to the | ocked position.

| at chi ng WAl abtheotkerigad {RointB); Fhgkanger smmhngmdmzpftthﬁ woppvall 8‘han,d/$qcnth8|th¢al -

I 4 f f bl e d h I
Sl i'dee. veRoi lepeRe 43 TRt et s ufne T ool 5t Foatmirng e ik m
ri ses 260 }béiﬁ)h&@%ﬁﬂe Bfphidghi) so Te tH dHid PeripRdty 92 cmneﬁhwnward dlfmgq&ﬂ'amm

(i.e. via fingertip) to tenporarlly intérrupt”the seal. Thus, a usSer can
effect s ragitoval, and re-insegiopases for the purpose of adj ust i ng -pressure within

el h _
the device. Al 1l'ﬁe Hlapllr g hand & 960 lts c%tu%d%thm slot 100 in the hanger. The slot allows a
continuum of posmons There are two positions for the diaphragm, one at each end of the siot,
where its handle 96 sits in openings of increased diameter (102 & 103). At opening 102,

25  centered in the valve housing, the diaphragm is captured loosély. In situations requiring inflating

of substantial volume and pressure, the diaphragm automatically moves downward to maximize -

airflow (see Figure 16) and upward to a sealed posltion following inflation (see Figure 12).

While the hanger allows the diaphragm to move vertically within the inlet for proper

inflation and sealing, it also prevents excessive vertical lifting of the dlaphragm dunng penods of'im

30 increased pressure within the inflatable device.

Fingertip action on the diaphragm’s handle 96 will urge the diaphragm to slide sideways

within slot 100 to the off-center opening 103 (see Figure 13). This opening is located near the
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-14- within the air inlet that allows access (such as, for exa Ie

fingertip acBRWOBY t he di aphragm my be used for such aPEHAUSEYE231
wherein the diaphragmis tenporarily unseatdd-by direct contact of_ a
fingertip. Figs. 17-23 illustrate another enbodi ment of a

sel f - seal i ngndvet! thie hadger.hehdratiertanger, is vigidiy attéchied to thiedirebe dvalioof the eiriimieePyint A).
| ow to nmedium pressure inflatable device. Simlar to the previously
descri bed efdisgentdnthis ppinéof ataghmest, Q&hans@rapwgorams |a@n§nmw%mage 112 which,

2o et ng. STases ) Rner Bibewesin 05 Hbf 3 iRt S0l Move e
The val ve G&Hb&xgxnafr&akH@céa@éi%ﬁﬁoa@&thwcifhce%nwéenﬁhl dauSés the hﬁﬁg&:@d béifilatched.

i nl et passage defined by a wall 204 which'is centrally located in the
housi ng. 5 Thas ded hangérlis mplatchet pthe Idmphﬁtgmﬁemseatml tiferetyallosting défbatonrod thei ch
wi dens to provide a valve seat 208 for -a val ve di aphragm 212. The

outer ri m 2ndlatabl qfh‘-‘é”%ﬁ?ﬁeh%@@ f’l&- d¢komodat es at t achnent to the filmor

menbr ane : | nf " The e
Conbi e the i griap Y Bisbul Bl oF M L Gniare th s of o8 gl B
di aphragm haags inwadssintingfa ‘@’ ’Cp%ﬁleg OWhér ffatéd bdcRaiothy heusi sy dhd\@iaphragm228
rigidly attached to 15 the inner wall 224 of the air inlet, to which the

val ve di aphretigns tosity enigivalishgpeat t ached, and from whi ch the di aphragmis.
ded and | ted within th I h b

conti quidt  on f of ReLaRdEiEp ”mﬁ@%@%ﬁhﬁé’%}o@%ﬂganwga@w@aéﬂﬁm Febggs the.

that radiatg.d 0%%9 A&%ﬁle‘hﬂ&f@ah rﬂohﬂxllp%&lab Jeﬁ eﬁi@%@@ﬁﬂé@é e% Iéﬁ:@pmlg

i nl et passage roximate t er- ac ess

an angl e, idwgefréilthe valvd sepatddriigrown Welghﬁﬁd&ehh? at h Ilddlt (8DchexROMbBre) to maintain
Juxtapositioning these ribs creates a space, or slot 232, between the ribs, -
i nto whi ch the diaphragm infe spaledpwitinnorvsadn the absenee Of élrmyswarmaue thsrdavigs. This

di aphragm is_J nserted to secu | nto 0Si t At th
oo . whar oPHES g hndchlal e Suring mabbARRARRE AL o ek of e
opposi ngs ' Lmte'iiﬁmt DTI‘Bé IdcRed b@smrn@eé P@u@u)%véﬁtstamoﬁ @ht é’a’iﬁod&ﬁf BétWeén breaths

than the top of the slot. he w dened section of the slot 240 accepts

an enl ar gecbrabeeaeemdslrokempﬁa:pwng ktth'eihmkbdpomhom tthe @aphragtni cagnoli drppsa@dmb« if,
creating a "hanger" m, hragm js suspended, there

securing a Rf@?selrwth@l tﬁg Hﬁg*ﬂ%l%ﬁs ‘ffeflaﬁglﬂ%%aﬂa‘ﬁbﬁra (FRERRE Smoreﬁm%elm&f.
Hor i zont al val ve di aphragm 212 | n
t he hanger %dt&@ﬁ%b@u@%%e E&trl c%ﬁa%gﬁﬁggﬂﬁe end of the slot,
formed by proj eCUnw&:ertmntdmdﬁﬂoni,,semgtthH diaphragm mtlmmhd)cﬂﬂeg(éuhsealed) ﬁc&kmcnf (as

the mating di aphrggm ri b and prevents horizontal novenent of_ the 3
di aphr ag chermgn p@%ratl phprior to inflation can lmeﬂmtbheeﬁfﬁfrlew tWéh\ﬂ%ﬁ‘bsé‘)f alow

di aphragm 212 an | onal th of t

G oy ao AR sl R S8 Do oeNl R on g it Siiow

hol di ng the Since the area immediately below the diaphragm is unobstructed the bottom of the - 15
di aphragmin a closed (substantially sealed) position and preventing

the val ve dliapinagmyis agcessible ﬂlrg\agibﬁ&p dlgxible membrang of theindlegblerdeaice; providipg means
wei g ht aNer Inro%??zgt tt}]xg d}/aa &n‘ae SE‘ tht!:: ShioBed 3 loolfced posmon _

25 * The latching end of the diaphragm may have an opening 144 to support a cylindrical
plunger 148. Upon pressurization of the inflatable device, the plunger slides vertically within the
hole and is forced upWard as the diaphragm rises to the sealed position. The plunger can be |

“manually forced down (i.e. via fingertip) to temporanly interrupt the sea] Thus, a user can effect
- 'small air releases for the purpose of adjusting j pressure within the devxce Altemanvely, any...
30 other area within the air inlet that allows access (such as, for example, fingertip access) to-the -

diaphragm may be used for such a purpose, wherein the diaphragm is temporarily unseated By |

direct contact of a fingertip.
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I nflation and defl ation, this interference is easily overridden. External
air pressuis gp inflation will force the di aphragm opermke#desr
cl osed" p05|t|on | ngertip pressure on, thﬁ target area 5 256, initiates’
deflation and will also override the inte f'er ence. The

Funct Lo The Figs | 170 diustelk ahonter embadrsbof & Slbstafog VA e Bircinveniion, which
ddi t
gl slo Ihgln dgsq{nﬁzﬂh%:\ R 505 X8/ 16 tg'n"i’éaiﬁxﬁgv?%sgafg lbﬂ'atable dBvict. OSRidR 5 tre Eﬁ?&lloﬁstly

I aphragm 1'n an open position 260, away fromthe valve sea
during defiésetibedembodinitaits]eie willveds sémeemgaﬂmmh rapi@idfiation and défldtiva, and
bottom of the hanger so as 10 to prevent upward movenment of the di aphragm
mai nt ai ni prpvides a\sanpb- readst meansmé ﬁd_wé%lilg anshcontrolling pressunzmmgé reniipflaiatle deiiee.

on the target 56 C n e i nterru

seal and all ow 81’{ VG jfse? ‘éaggé)h%% ’\gl‘#é)% Wﬁm‘g ?Fg circidan ’é’i"’r'ré’ﬁ‘ﬁgg%f
adj ust i Ng4pfRIBY 4 #all 208 which isQenttd1f; fobdibdirink %oﬁ'&ﬁﬁg CPhe WaE 202 btrﬁé'ns to the

sel f-seal s upon-renoving the fingertip pressure.

i nst al | at-undersidel of thel vabverteusingfwiithewideny e plioajderagiveskat 208fer divalvb dégphragm

inserted 15 into or renoved fromthe di aphragm hanger. 220 t hrough the
ext erior @12t Khe auter rim 246 ¢fithe valye housing accommodgiss aftaghument to the flmqrmeembrane

securely SItIOﬂ he,,di.a wi thin the val ve housi ng and to
provi de ng'g' gty Se?%\”’ﬁ%?@gr&ﬁ V¥te air inlet orifice. The ribs are al so
confi gigred to ghkQalve combirkts tﬁkﬁmét&maetx@lebwlmmlcﬂapﬁﬁgneﬁ&%@r 220. The

tenporary-interruption of the air seal. For nore substanti al
ai r rel eadmphmgurhbhangeicanisists Qfeﬁctoaﬁgmpon héimvasdly extendingpihs2gRrigidly 20ached to

a3 8 i s b BB S Lo
in a part gl Bfr%g:gpa%ﬁt ﬁ sﬂﬁpenﬁ@(?ﬁﬂd Toldtbd Aifhid the $hRRHBusin The

di aphragm 'S secu operating position at a pol %t 264. The poi nt

works in Q’hehmg&mhtdmt‘tghraaanfdﬁrfsrdgmkraﬂgebctqnding t he di aphragm 268 to
secure a closed position regard of. the internal pres ure of the
i nfl at¥bl & -ﬂ@pﬁ%gan%m afsﬁhdlbsmtaedlafﬁ mwdrfrqfaibwmr&?tmeéwa ithe q.genses of
(P on e dhAPRIAGE. frg a@ee‘%gbﬁﬁggﬁsm%fsﬁgee libs G HBAPR iny%vmc@cked

by pressing ragm’i € or e poi nt

pressuriz ﬁiﬂtéﬁbsxﬁohetdjdrédié frofiira gpskentJurilpoyitioning thexeeibscfeatdd@ spael Gﬂslot 232,
position. During tenporary interruption of the seal, the di aphragmw ||

"normal |y betaxeen fhetiles, inse neichhomiating rib 286 projesting.fremithe topisarface Qflﬁhq ¢igphragm is
defl ation

unl ocked Bﬁgﬂqf‘# g’rﬁeﬁ%ﬁ th%glap Sk i} pg({‘?lt%{&teé% r@?%’gg%ﬁ'ﬁda - haneerti %Tgtlﬁggposed

val ve’ JaoUstesbs dsi\fne bt Bppdsinp af” slhase loffild, Ma¥in _ﬁ}tﬁe Bottom of&lﬁ%@b@laﬁ@iﬂéﬁﬂﬁﬂt
and may be separated fromthe val ve housi ng e renovable rimitself

wi || accothetdpoétheasloto Theiwidenedssectaamef tge:slat 24haccapts an¢hlarged@reaizd4 projecting at
pressuriz tlon/ r f or mance

PTies " “iheitap of fhieaning Gppieaemib, Froatinga “hanese fram tich thedipphregm s suspended,
Fi g 24- 364 &%]Bgsste&@ﬂﬁgdéo%ﬁﬂralfgﬁﬁﬁﬂﬂ BPiHe \/aivetdaspﬁsgrﬁ aﬁ&ﬁiewme%wﬁ of the

i nvention. I'aphragm’(300) 1s positioned within the val ve housi ng
(304) by a novihrizohtat alignmeit 1s:-mtne(deBy mterlockmgmhvah&pmwmgmﬁlmmhhhaggw

anger2S( 318} 237 < ArcOREREIPY 2B AE Hrard Atihs HOb RTIED b HPISEOQTS it iF 9 Gaptures
h , | -
ousing e&éiﬁ-g&li ﬁﬁ%g 244 ?Et&%&fng%oéﬁg% f;?ymd%qé\feﬁ%rﬁorfzgntﬁnﬂo{ré}ﬁerﬂ%f e

(316) of orn
diaphragm during operation.

..1

Near the center of the valve diaphragm 212, an additional enlargement 252 to the surface

" of the diaphragm rib provides limited interference with the hanger slot 232, holding the

_ diephragm in a.closed (substantlally sealed) posmon and_pfeventlng the valve diaphragm from
drooping or flexing downward under its own weight, away from the valve seat. For purposes of

inflation and deflation, this interference is easily overridden. External air pressure during
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confi gured to aI | ow t he hanger to pivot downward into the val ve housi n% \
noti on whi chWO903&eat s the val ve di-aphragm and opens. t he ai PERUSIT/HZ! \
the bl adder as required for both inflation-15- and deflation of an y
i nfl.at abl e device. 10 The hanger flares outward towards the inner \
wal | of t he iflationWititforseahs diaphragthpmt df the closed pesitibm.c Bing82p)prdstdon the target an
overspreads nuch of the air inlet. The expanded horizontal surface of the

paddl e pr ovi286s injtiaies deflajiongnd well alspoyemidsithg H’éeffqr@ﬁebl e di aphragm (300) as

back f d
paddi o al g0 enharPeenisrn 207 BHT R (e S e o gePEmg! gftion. The
pressure CoffiRld intthRrenadtoficsan béﬂ%chﬂnsl ha aaaﬁwnasaotm; me%me'dmwk?gn%élzm |

surface at 1ts perineter. Alternative paddl e configurations are being

consi der ad wheloskd eosition, inalso holdsithealispheapmp awlah epaipasuianrzﬁp swphfram theIVaIve seat
exanple, .radiating_ ribs, etc are.intended to be within_ th scope of

this di scl o§ufieg deflation. During deflation %ﬁnmgq@emggg;)fexpﬁmmb@qm ﬁﬁﬂ"e‘ hgnger so as

ot o anabvi el oyalhetodtnd daphkabht Meintaiotind PAFE SLHE ol bltign. .
the inside walls Fﬁ%%f lp ﬁxfesﬁn@alh theQhrpbi 21841256 63 lsééiﬂr)l y&% meﬁasbﬁﬁgr mten'upt the

hori zontal |y i nwar omt he ' i nside wall (316) o he air inlet
The pivot petabandeliéw contraltrdeleate afithewit,tprovidingcesipply meansmﬁadwxm@messgmzamm

fromboth th ve hou and fhe han er armto: A)
restri ctmrroﬁ?g%ﬁf‘ﬂ%fﬁafﬁé"\?&l @é g‘i‘] Fﬁlé rerpovingshe faestippesigat of the

val ve 25 diaphra L8 :
or To prevent rofol PRunahopd fep‘a%ﬁém%ﬁ?‘a%ﬂ'{ PEEHERERAY, B ATl Bl
the infl at ahite oﬁlﬁemmd from the diaphragriBhaisgee 220 tﬁrbﬁglﬂiherehfemﬁbﬁihbatrﬁﬁlet uﬂﬂye l n
an open and a cl osed positiaon. - suspend t he hanger and

di aphragmin a salhsu'vé;marqu}"agwéé@ae%wwﬁomm iapfiragrnivwithin the vajygihousigg and

fl f . d in_. I
o " it er ot Bl chftpinBF Aok bl P G FAGHCR " The b R R o Befeh B4 pldw
edge (358) Q{eégﬁnﬁ)%;"to eé mlahRAl @R bed YSPRAGLRGY hﬁ@xmpnon JPHROA: Bal (328)

bear on the 1 nsid of theair inlet at Point F (360), preventing the
hanger For more substantial air release, such as during deflation, the ribs and diaphragm are
PCT/ US 97/ 1

2 1 . . . ) . ) :17-
From r ot at  MALIPRACEBBgBIFe 52 et iciether el cemressian el iepbimm tn disphiase
hanger is : | e ya)
; hegun dersi 8%“ 8? ?rﬁ:h/'éeﬂ % ngiﬂy w&gﬁﬁgﬁﬂg?é’ﬂeiﬁ n’f?? aﬁF é B%snf(ﬁ? GRS & rﬂgase.. .
certain applicat ﬂhaﬂxaphfkgrrt 1scsaexire¢wnhoh¢ opmatntgapommarppmt 264r The point works in
acconplish (A . 5 Point L (364) my added at various |ocations around
the insi2le pembinatien with apﬁetedp?lﬂn&hmn ﬁnetdlaphragm Re8 trresurga dosed pasiyion gegardless

proj ection n

Do) oL o BB GBRLpAYRS S THARBL BORE: Pl ol SIS, bt ol o, i e
To acconpl i 5P onkhe dﬁp g a6 i lodked PoEitios.it edastbd MatiallyniRRed BY tHe se3sidpethe

I nner side the rotating han%IJO renovabl y engage wth the tabs

(372) int egﬂ@phxaent mo thieosifiice athe point 2360 mteésumaommwmgmm@mmancaﬂy
orientati Onmoveg £ the 15cked pgsn‘.3 &. eﬂur%g {erﬁlepc}rgr?r u?terruptxon gﬂhe seal, the diaphragm will

25 normally stay in the locked position:~For maximum air release during deﬂanon further -

deflection of the d1aphragm will move it mto an unlocked posmon 260.
In an alternative configuration of the valve housing, the outer rim of the air inletis a
removable component and may be separated from the valve housing. The removable rim itself

“will ac'co‘m’mod'ate'"variousintemal—conﬁguratibns—accord-ing— to-the -press'uri-zation/performance

30 requirements of the - device the valve isused with. ™ T ST
Fig 24-36 illustrate another embodlment of the self-sealmg valve of the invention. The

diaphragm (300) is posmoned w1_thm -the valve housmg (304) by a movable horizontal arm (312)
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projection prevents the hanger fromfreely rot at | ng back to the horizontal
posi tion, tywSesmagie M Ntaining the valve in an open positi opd Aefzt o
facilitate deflation. This interference ma?/ easily be over'r?lf‘%zgn, '
either manually (by pressing through the D Sdder' s flexible menbrane

d on the bott f the di aphyagm _ ix i zat i, i nt ernal__ aj |
by bosur o RASEh BYRGEY B Ciapiragg 1 the Poker G5 ROAE 1iehss Ul T0¥S B, eRelanadiphipgm
o St _ . _ JOF SUAPrES: i e
acti on | neEnge e 2R iIRBRYARY cSHGIRE AR} e di LB BE VAR Riubide WiB ondthd .
flexure restrkd Rerbllpradidtentioithe Weide walll (316) of the &F idi&. Ofheldaft AF FRachlnORS

the arms to flex inward. In doing so, the conbined width of the arns
conpr ess, copBguredite gllewithe hanger tomivas dovnpardintdthevalyehoujieg 4 motiemevhich

opposi ng surface. The ability 20 of the fixed arns fo flex lateral Ly in. .. ...

Rt s rahn o B 48\ fehiengt pod apehs ch il By i es e G Bounftion

secur ed i RKAQYENAtih WPPMb&&bﬁéed posi tion. The draw ngs
2) 1

(see Figs. 31 and 3 ustrate the above described flexure. Aternative =

sources of fl| exTHechanger fi@epoutovand fowardsah@imer whil vatheeician cRuGRY A 8faddle”
di scl osed here, have_ been considered: flexure within the rotating

hanger co§heacs BRR) whighsiverspreadomuele of the aintinlet. sHid expanded horizontal sifrfackef the

fixed arnsg, . .§0 .acco i sh.(C e.projections 368 |ocated on -
t he inner .pgfl%lg p\?\%‘f’?%s S(S?bl{lﬁemﬁﬁ%sgpgxﬁ3@‘&’3)ﬂemtbg%dlgﬁ%?ﬁéé(?@pﬂsﬂta@@m%h and
pressufee ifsrtiR Bkl @€ sedied tdh BRBARd positice. SPheMANAHISh edtficdsMradiMRation of 1RE C€S
the pair of fixed arns to conpress (enploying the arns' spring action).

W t h- r eno\nahgerf(by finggrtip} Sarpessstrecostpoli (Mhegpaddle as sitoven incthe deawingd liadla continuous
posi tion. it returns, it bears on the incline and 30 lifts the hanger

(and di apSPEREHatisPerimstes. iiternative prddie eonfigyyations ate ksing aumsidarediwhigh emplaye
| 0.t i] g the follow ng: . ...
1) 1 nor eafede PREF RS Rclter ol R R Rhmp B mdi o, R o PRy pviincne

-
-

1) increases t
i nvol ves acope of this disclosure. : ' ' -
18- pul sed_injection of air, it is inportant the valve automaticall

seal bb®t ween pm@équtmog;;émt})ﬁgdgqlqs a hinge TrsR’s(328 huspended via a pair of ribs (329) éym

| dj . ’ i zation, bl. i
el cases SRR L SR Riotind bafhet TEL a6R b igilhce WP AR AR SR o2 Fomped pa
hanger be thoibida sgts $3 38) o fandirdf dixed hrniP(820) Which @@te¥id hBrikaially idafd oM L'Pél'

opening of the diaphragm (finger tip actuation) and automatic sealing o
t he di aphigsign wilk(®l£) oéthe air infet. - The pair of ribs (329), containing

the segnented Ringe "pin", extend downward fromthe. .. underside af e
top surface of rﬁhﬁg’%oér?ﬁg}t .WQEF%EWQ 134ep, Yth %’ngfﬁgﬁoée%oﬁ%e’fr?‘?f{)%lg?“ﬁ&\ag‘e
for 29 @mgﬁaﬁgﬁéaﬂdﬂ{eq{m%gﬂarﬂfm; he hanger from the val ve housing. Wen
the hanger is in operating 10 position (hinged and open), sideways

nmovenent of t he\)t mstretinicvemenf oftthevilue diaphmpmRoipniveir outward eswirhent iofithervaive - -

inward flexi of . the ribs | | owi ng -the_hinge "pi.n" to nove. away.fromthe.
mat i ng lapgll%gﬂh’é’éc’ aiglet {3sdmayeGeur undes Preselyization)e hforRsevant rataian ofdhe

hi nge poi g i ' y . - i NORY "-RI.NA LR its
ur ved out Pl bR NG Lo ROWGAFHIS e inflalc Bt 198) sBufl eifdipidd
radi us sohltemetivedyl freambdpdroandtasclobed okitions W th the pin's curved outer edge

to reduce 15 interference and allow renmoval and insertion of the hanger: -~ ----
25 C) suspend the hanger and diaphragm in a substantially closed position while allowing =~

both to flutter from a partially open to a sealed condition in response to external or internal
pressure. | .

To accomplish (A), the vertical rear edge (356) of the pair of ribs (329) suépending the

- hinge pin (328) bear on the inside wall of the air inlet at Poth(360), preventmg the hanger

30  from rotating upward beyond a horizontal position. Downward rotation of the hangeris— -~~~

restricted by the pair of fixed arms (340), as they bear on the underside of the top of the hanger

(see Figure 32).
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Reversing this sideways rmtion causes the "pin" to engage. The ribs

cont ai ni ng t {Ky og3grdi Nge "pin” again flex inward, allow ng thecpisefRziove
into the hinged position. Rermoval. and insertion of "'the hanger
(and t.he val ve di aphragrr) woul d not be part " of the " nornal operation of

t he val ve, occur n t installation of a anger, or .

di aphragm 20 i "‘?‘ﬁ@’?ﬁ%’fl\‘}é Uascﬁh na ?upggnr{ﬁ?yn}?ee%ﬁis@%’Gr?cf&?r&ﬂ accomplish (A).
Fi gs 3747 ipdinst @&g nidy bd acme@tah%oﬁmhmoeﬁd e Gnshdd ;Berﬁﬁétéﬂ &Qhé'ak ¥ifle©f1t
t he rnvénti‘on. In a sinplif version of the valve of Figs.

24- 36, t he idcladés sigovdrbangioprojection extendmg)na;vard droaitheiituter iwallhef theahiv énlet which
housi ng (400) by a novabl e hori zont al armf(404) whi ch suspends

a val ve di disarseamthe perimetes of therpagdlespefacenf th €qir inlet. As in the

{emovabl§. cont ai Foacqaeish (8] Secdrd it Brofp s To ) pifBitng O B8 BHR; e

housing, - Wik Qehedta € defioRil egadednit thel155 d92) d
(412) of th‘gaalr Pn ett%%;ls%]?n the va \7e %%M y (g yY?hegragé?neﬁxe arms

at t achnment (340 ddficegnraadbwnward (open) orxemlatainL mtertférendea:ngmd b;othpltah)andinmmgar d
into the val ve housing, unseating the val ve aphragm and

openi ng t hePraieetien AreVaRtS thehangerfaere dresly totating baek toghe beltlr-pntﬂmoa Brthind 30

def | f f l e d
2936, ¢ ne PURRTIRE U AV RGARER pesition it ertstofeRitls AtGbR, SBisSmetefEhon may
concent g C dakilybé Beerfidder, Rithér rBathaly €y Pressing ﬂﬂo@h&ﬁ@Ehﬁﬂéﬂﬂle;ﬁ&E%&ﬁbxﬁﬁe »

the inlet.
Servi ng as upweard ah ke biittoph efithendiaphoigm)or by peessarization (intexoal adf pressiifeaesiting from
air inper

t | ed f th t f th ddl
sur f ace. ﬁﬁﬂ%@%&%ﬁﬁﬁ%&ﬁ?n@iﬁﬂﬁgﬁm r Omt heec?regule;r'of I angep((a423)e

projecting from .
t he undersi de of—rﬁlﬁ%ﬁféﬁlgﬁﬁg grﬁﬁslgﬁgﬂ ?%cgizﬁfrﬁ%gﬂxﬂﬁ rgg%ﬁmwlnﬁ%s g gnm Onnte§ral
Two par al | ab tiid figed #ih)(340) THispging action hmtaablﬂé;mrswsﬁhmg fiom ﬂlesﬂhﬁi védeal

section (428) _.in the rlméTgSZ) of the air in]et |nclude hin I NS
(436) whi crerofileofths prms, allous e qrps Ehﬂmwma@ oliairg so, the gombip w B gEtgiarms

(444) of t i
ribs, runn &%ﬁﬁ%‘”’aﬁ&#&v\g %%é 1%%&%@&;9 IC}e{eg °dp°§) ik R Sr9jection and 2&%‘3&%(%4%% g ?gﬁrf ability
the center fithd fifedd@ed 16 i litaally 19 tHiS\Maridriendbles the hangeri(ardethe Bphiagen)ad ban
angled surface (452) 10 recessed in the wall of the inlet, the spring is

conf i gur ed remowahily seqwsedia hwlaamomreandacdpsngmanwn (and the att ached

val ve di aphragm a_hori zo il.e all oW, bot h t

Gownmar d | nt ot FEP AL Es (e g HA iR e apas? casyibad Agpie. Afeatiot Sources
Anot her o4 | RQurEraRre, il KdepHgAbith &etééﬁerral PA6E cddtRnuYAlon &ifused Bere, haY3 el considered:
per pendi cul ar to and j ust above the parallel ribs of the’ rotating arm
serves as dlexare withintthe rqiatengeimnger donld either suplement b5 repacerthe sprig acjom pfithed
‘beyond a hfr ontal position. As the armrotates, the end (460)
of the | eaf )geé,apﬁ noves in a recessed area (461), which ‘i ncl udes

angl e (452). Thi eeﬁ}g ﬁsl'%% G
configuration Po Qévﬁ??ﬁl@ﬁl(éﬂ %1 Jee&o 1 83??‘% orpf]hg‘ﬁ?x(;fe?gft?ileng arogﬁi:ohrger haye
Sinward wi t antihdiredpuifacd. | When prepsues upplied aind the lhaniger @otates downward, the incline

25  forces the pair of fixed arms to compress (employing the arms’ spring actipt_x). With removal of

pressure, the spring arm returns to its natural position. As it returns, it bears on the incline and -
lifts the hanger (and diaphragm) back to a horizontal (sealed) position. The ability. of the valve

to freely flex in this manner facilitates the following:

1) increases the efficiency of manual inflation. As manual inflation involvesa =~

30 pulsed injection of air, it is important the valve automatically seal between pulses (preventing air

loss); and

2) allows adjustment (control) of pressurization. To enable controlled releases of
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20 the horizontal position when pressure is renoved (see Figures 44 and
45), and  wooegm3gte 2) renovably engages w th the rib, suchpgbrReH
causing the rotating armto maintain _Alg_e valve in an open condition in
order to facilitate deflation (see Figs. and 47), and 3)

restricts do rd notion. of the.rotatin i nto, t he, val ve_ housi .(see
Fi gure 47)3.1”\3& e the device i3 Usg,{f |SmpgHant; a‘ia‘ée Ehoheth a???é%lbkﬁéd\igqq\ﬁequl

operatge i rﬁ\_/egﬁfér}géiﬁ{gt%/p%,ﬂe .,gf,aé: .g%ﬁsﬁégéxﬂ?ﬁi{ r‘{ﬁ &iuaﬁl)ﬂfandza‘}{tééﬁatic sealing of

A further atron o ve of the 1nvention
i Il ust r at eigk diapirags thé@after. and involves a flexible diaphragm supported
in a fixed location wthin the val ve housing, |ocated - so as to allow

the outer di anekherpadrofirins (2 Dpeersajningshesegmentpdihinge v, rutehdydowmward dropi the
e at i Bn undrpside R e S b BncpeS SR AR of e elmamovie g 07

pressuri zgkl Rl F il SiaBr ' t :

Gl aphr agrAracindih oFkeindVaf of he ARG MRk kSl HopSing! TP e hitige WinloBérating
Li kewi se,’ fpb@iﬁafn dhipped ant epenthyrsidegvays froxtment afahiswp stifacd dftké harget heldinEdm t o
separate from . . . . . . « s 1 .
-20 - resufts én gm invard Sgxing of the rilrsy allewipa thrbinge pint e mevegwanFonahe mating

with air (See Figure. 5Q). . For. cont r,ol.l.ed ai.r release d.for
def 1'at | on R Toia it aps. 2R (e SiTipdRg ICTRPR R mFeoRer. e SR g deonp
def | at jon a9thd Rifgdl¢FRN WA O¥@Yed 61287 ddpe, slRleY SvereRd prinm;ﬁaﬁﬂg SifffaBe REBSINEY. A
for exhausting air (See Figure 51). 5 he di ff'erence between
thi s ver siradiuosoftened vdge/a Paints Vhaomhinasi witls the pie's cuivied duteeedgeatn reduce t hat

t he point  (or. points f attachnent of. the val ve diaphragmw thin the val ve
housing m tﬁ{fﬁgﬁceangalg’WTWar@éW%WWch?‘@E%ﬁct to the val ve seat. The

functionality VeI | Sz 93 'ﬁg# 1 at

t he point (poi ﬁéesv% &g@f@hﬁ%?ﬁ (&%mcéﬁégbnp [o} |1%gtotbag%?e’lf<ﬁl bi ic![o;ﬁ/&grphgﬂmee
unat t achétinger paceagain fibeinsiaed) latlaging the pirt tormeve intel the hinged gesidoseal or an -
air pathway. 10 A pref_errgd version of the sel f-seal‘imr\}g val ve of the
i nvent Fon is i IRemevahardinsertion gf thedwnger (and the valvgidianhragsm) wetld pat bropart oldhed

the i aph e BaTIoR b i, BetTRADb R PR Y AELAR N &, hanger 5HERRNE

The hangelinto the valvéhosing, o0 bl mathtéianphfimgtivllanger that is renovably
contained within the air inlet of the valve. housi ng, with one end

. . . . 0 g )
secured adj acent t o Eigs 37Aéillysnate stillangther pmbadimentplcthe self-penling vatve pf the

attachment of the one end .of .t hangere.ar m.t e | Ll J4s caonfjgured
Co ai low the nanggaron. T8 ofrpildd yaRRASE e AV of Fies' PR35 B viamhrdebin gl
ot i ompgahi ch ungemibRied WRthfi AB NARE RbhHRFT408) y? a movabRaRkizOMA arth @0AP&RHEich
position, and opens an airpath, an open position, into a bl adder of the
inflatable. suspenidse valve diaphragatinfthe cérderrofithd vave bousingds aleidlett iAmindhe vdlee
I nfl at abl e devi ce. . The hanger, arm 610 f| ares qutward. t owards
the i nner wal | %F 18 34-36r tisAmBy 267iePs Aigphrage hangersisTemoxehly Souaigss Wi ihe
over spreads’ MUGH iffet tmg%f{he'%lv%thoﬁgiﬁg WhE oRé el &cﬁ&afmeﬁns?jtotm@msme wall
hanger arm provi dles stability to the T1exible diaphragmas it rotates w th
t he hanger ar m{#t2yofttheair inlet. Asdadhe yave of Kigs.t24-36) ¢heopim qiattac¢hineent isldonfigured
expanded. padd.l..e-...‘%tiur.f ace, of the hanger ar enhances mant'hgul ation

-al so
of theZhanger 4P AIBY th bangesioRives dogmpwasd iyte t afvehaysiog, ynseating the yalp| e
diaphragm and opening the airpath into the bladder as required for both inflation and

deflation.of an inflatable device.

As in the valve of Figs. 24-36, the rotating diaphragm hanger includes a paddle surface

(416) concentric with the air irilet and overspreading a substantial portion of the inlet.

.30.._._..._.Servingas the valve dla;;hragm(420), acircular disc made of a flexible, air impermeable
material, is suspended from the center of the paddle surface. A hole configuration (422) allows

the circular flange (423) projecting from the center of the top of the diaphragm to pass through
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control a pressure of the inflatable device. The paddl e surface projects
outward to awoos3s®26, 25 extending the | ength of the hangerpermrsy7iibes:
proj ection bears upon the flexible diaphragm. t hereby preventing it
fromflexing upward when the hanger armis pressed dovvnvvard for

pressure c . 58, the hanger
arm i ncor pé‘ﬂég‘ géergdeg?ﬁﬁegr;b'tﬂﬁg aggtan% locg< atBe dlg%& ar ar >1'ofi

j uxt aposi tion, e’KWeryitalm hb@(nzmhextaﬂdiﬂg fromithé @ﬁ@dléE&fd@waadmtﬁehemmquzmhlthe
618 of the air inlet 30 614. The hanger .arm can be secured within the air

inl et by seimi(A32)nfltheais 3deripclude hinge pins (436)which mate ywithjageqessed aredy940) lomatgd
pai-r of hi nge, at..m it he seatin ol es. The pair of

hi nge "pin &P%%@?ng 455]B£\?1F Bﬁ ‘}Qﬂ%&‘rmaﬂw &B{I the air inlet,

proj ectipng from

P00 1~ a6 iy DEEh RS ounnipg parallc with thern, a leaf ppring mermber (448) extends form
the air inldé centBesfthe paddle suifaete thesedll dfthe @itSnleet Bepingtonantnglyd Suffaces(450)
the inner wall of at |east one of the brackets.and the inner wall of the

air inlet. reeassedintbemadl ofdhe inkt, the spinis canfigurad to keld apd maintaindhemtating arm

\Igngg 3/88‘;’? i%ﬁ%‘l the attached valve diaphragm) in a horizontal pos1t10n while allowing both to rf?te

the proj ectyRehv8ntb PV Avé H&ﬁﬂg \Lﬁﬁ%ﬂitwhror(ﬂeﬂhh&ﬁ i nteraction
possibilities. A first possib ty exi sts when surface 651 on the

proj ect iitng t abs Aneathsr b (ttﬁﬁ)jlategrzﬁﬁﬁlmfnm béthiervabye hoabing, ruasingipetpendicular to and
rotation of the arm above . a hog zontal position, thereby securing the valve

di aphr agm ijhstabove the pazalel gige p ﬂwoe%eeal .SEE/EE A%R bamier BhdRreNents ferpiating arm
hanger arm 5 the val ve housi ng.
A second po@gﬂﬁ mg{‘g‘%{‘g&% H%)rwgmg&? Face 655 on the projecting tab

bears on CAS tHetdrmb@vAesy daesenﬂf(wg o Bfe le4f spkiag Wdves ifirdcasstd ard (461)| which
of this counter-bevel ed surfa causes the_projecting tab to

i ncr easi nglige @@mmm(%amws aseatané thaengeof the saring p5eide agombinedsontiguration

I nto the valve housing. This may occur both during inflation (by air

pressur d’m)‘ lEﬁ‘eflatlon (by 10 manual deflection of the hanger armto
unseat the val ven fmmsttﬁeratakagearﬁ%tr&ateTH%a&pm efesap?ncauon ofq,fresrsae and return to
projecting tab so results 1n a counter action, , removal of

t he downwartte honzorpalqmsuroe wiren predsuredprammyed (mdkgmms 4 an¢)45)gamdal p05| tion
and forces the h

" position. -

movgblgl1 e%rg]gges &htLg 9 g] such enéaogc;nee%%J éarl]lsxln% ehx?otgt{ng arm to maintain
the valve in an open condition in order to fac1ht_at_e deflation (see Figure 31), and "
20 3) restricts downward motion of the rotating arm into the valve housing (see Figure 47).
. So conﬁgure_d,_ lt is envisioned that the valve will operate in essentially the same way as
the valve of Figs. 24-36
A further variation of the self-sealing valve of the invention is illustrated in Figs. 48-51
and involves a flexible diaphragm supported in a fixed location within the valve housing, located
25 soasto allow the outer diameter of the diaphragm to seat against the mating surface of the valve
housing and provide a complete hermetic seal subsequent to inflation, the seal resulting solely
from outward pressure due to pressurizatio'n within the inflated bladder, this pressure forcing the

diaphragm to maintain a seated condition (See Figure 49).

Likewise, inward pressure during 1nﬂ'é'ti'o'n causes the flexible didphragm to separate from

30 the valve. seat, providing a pathway for infusing the. device with air (See Figure 50)
For controlled air release and for deflation, the location of the diaphragm further allows

manual partial deflation of the diaphragm away from the valve seat, providing a pathway for
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Referring to Fig. 60, a third interaction possibility exists when the
hanger ar m iwobg3gigpr essed fully, the projecting tabs rotate pgddrtlathdhs,
beyond the bevel ed surface 656 (See Fig. 57 on the inner wall to a-
point where there is a recess 660 in the iffier wall contour which is

configured to al.low the t.abs 1.0 expand slightly and lock the rotating arm
inal ocke&"g%hng ar (Q??oé‘gﬁeoiﬁ' Thi s | ocked open position

maxi m zes airfl t ' ' er .2 certain. .
conditions, i rrp?gi\?e(ﬁe %%ﬁ§@@ot H?h%ﬁ??%ﬁ%h# eo‘%?%&??’%ﬁ.escfﬁga ViSRS
open posi t itle the point (08 points) @fatyachitRnt dftRe Willve @idpRFaRaWithinGhe {8Ve RIGTRY fraintain

fingertip mani pul ati on (by applying pressure at, for exanple,

pr oj ect i ng afBieddowEan avith igepest 1) the Valig seadb Yhe fimctionality of thelvapeatisphragta rélies

of the infl atabl Vi ce. . .. .. The projecting tahs of the rotating
ar m mmy “al 38988 Hed Etafitn oy e ot peins kel BREHER WHE otplovins e iesibiipoet the
enhance si dfadnad & fich S MciMhridte 10 ARBRIAN Bro e o LBVUIHE o paliifhanger

arm - may be used both for the operation the arm as pr ousty. .. .. -
described, and foprefersidalersion oftheself-sealinghalve\ofithoinveritonds Muistthed 3 Higaus2-8f
an operating_ position within the valve housing as illustrated in Fig '

59. It is dsdirphragmA02is positionsdrwithinayelvedonsing 686 byiamavabledisinger amt 6k which
field by t i s .cont ted that t i 1.1 be hel d

byt he- s er SR the ¥Rl from mbdhufRRoRTRA AT helefter, of S oy (e dapecsy
the fl epur ereis 4 RratiigQligstragtel hhades thY is &My 28ntaldd8 vAfHRh ﬁfgtdiﬂmét 3P fhe Jg‘ri]b(f

Install - .and/ or renove the hanger arm and di aphragm The contoure

650 of t hehpsing.cxith ane endisscured adjacentite ainner whll 6h8 of thetairinketl Aqwint@T afiddhndnt
t he inner | to a(lil ?\%?t he armto be i nserLed aPove o o
PCT/ US97/ 195%¢ one end of the hapger ay to the inper wallls coppigured & ilaw therhsngeragmeds pivot

PC g on 41 o ¥ o gl o
nstal | atop o ha e RS RO g G Bhich wns A BEDrdbineh i GaSEab20. o

may b'et i gsehofaﬁpdsiticm_, und b;im?lamirbﬂf-t at b;gm %ﬂ'rs]ithﬁ_t ineo & bﬁ.:tl&&tdfggzinﬂe\?tbhe deviceas
projected Into e alr_ 1Inl.e owards the hinge "pins" .
al i gnment Eﬁqu{rﬁé%@&ﬁh-waﬁﬁﬁé@dQ‘Fﬂi‘t’ﬁpﬁég‘e'lﬁﬂﬂéblﬁ cgﬁ’é‘m-user 5 wl| release

pressure on the ' ' B L outward and
ngage wi th - THE Aafis i 6)3 s M iodatd ullibier A AP M AL orPiline 4 e
rotated dotyuddlet sufface 622ewhigh b@erspreaddvaucH Sthd ey @Met 6132 THJaa@RisAtface of the
position, the projecting tabs wll further expand, seating the hanger

arm in t heh#ger amm pepvidesistabiity tawthe flexithediaphrggm asritmotatest with ¢ hangerGEh faomd the
t he cont ou ... i.nn wal |. 648 vent npye t of. the hanger arm above
Lhe port oukiBted positiqr W he Qi poitiinP ThE ERtandRY BREI sSitask GE 1A Bde R A 2168t e
pur poseoof erianée thadip@atied of e hhdd 8Fm 3§ ok Bfample, a HhHhiip §9£fhsér!a& for example,

projecting tabs contoured end and the contoured section of the inner wa
will eanitel A@ressurgof the infatablealevick o The paddle surfdve projedtabiimtard v a point 626,

aut omat i cal | onpress fhe.projecting.tabs . .. as the hanger_armis. "slid"
by the use?Xt%/’?'fﬁBgnBF?F’fg% H?ﬂ{%ﬂﬁ#‘éﬁmt i ThRreIeRHOm RGATS %_&é%&ﬁ‘tb?q ¢japhragm,

"squeezi NGthetdh§ PR rf i W ' i £ 51@'94 : badd efehe
~ projecting tabg cont gggr gfaenrllgégrrll upﬂvg}éc‘g}r}%o%#g ergfrﬁgé eﬁtdg) t he fokner
wal | wi || pesdureieorsml asdeftrtioncat e t he seating hol es and hinge "pins" .i-n

al i gnnent i . hout requiring that the user visually direct  the-mvement - -
of ? he 2fanger ayﬁf%"& Wﬁgé%@%}mer arm Incorporates a pair of)iv.rcjc.cz_ing tabs 630, in parallel

juxtaposition, extending from the paddle surface 622 towards the inner wall 618 of the air inlet

614. The hanger arm can be secured within the air inlet by seating holes 633 found in each of the

projecting tabs with a pair-of hinge “pins” 634 that mate with the seating holes. The pair of

hinge “pins” are formed as part of the inner walls of the air ihlén_'t," Ei:djecting from two brackets

- 30 636 which extend inward from the inner wall towards the center of the éi-r—-i—nlet—:—There-is—a——-—--—---—---—--
contoured section 648 between the hinge “pins” of the inner wall of at least one of the.brackets

and the inner wall of the air inlet. The contoured section interfaces with a contoured end 650 of
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al i gnnent . Thus, the pivot point, and the contour of the hanger
arm proj ecti g bgadgio0or kK in 20 conbination with the contoured pegikom2os

the inner wall to stabilize the activity of tlrle val ve -~ di aphragm wi t hi n
t he val ve housing so as: A) td'restrict novenent of the _
di aphragm t hereby preventi ng outwarc vement . of . th-.dlapl&: m i nt,q,.or
Chr bugn_t he e prolegies Pl YRS Al Frsb bR irpstion pegbiha’ ot BERpRHGID
i'nwar d nove t | abhg A 5&1% i aﬁg& 5D Ef iHat; scti

i nflatabl e g@\g‘}sgggmfgﬁagégﬂ 6@?‘ P ét]o S rc}ﬁrge&t e I}c/igli‘é{p ragmggh?elfrﬁrll%?ﬁl}éwtﬂmrﬁmg
an open andr@atidi06fte pfifilaboved horizontal position, @erebyt secating thedraiveadigplapsnagm in
a substantially closed position while allowing it to . flutter froma '
partial |y opéhstantialy slesedpositignnnd pseventing thahanger arm and disphangrs fram meving out of
pressure; and L D) to facilitate installation and renoval of

t he. r ot ati nalea‘ﬁweabﬂi‘smgaphragm by the - user. 30 . An alternative =~
version of this h Bttty eRBsShdy @l RErfual 653 dilHE pRYEAIAE bR bhal

rib 670 projecti %\g %ﬂ?%leﬁié%ttonﬁ!ﬂge of et he val ve ous?ﬁégi_, concentric
with, and agpagerbeveledaurface 65600r the watlf Ahlinclindd anglt of kids toumterbbevelbidapifacegm

As the di aphragm flexes downward (or inward), . ~ . WD 98/ 03810
PCT/ US97/ 12emises the projecting tab to increasingly compress inward as the hanger arm is pressed dowpward

ahi ch wor ksp P el RGP SR aP 88t v hrbadpflcbo Bl ki) 884 SR oy
the di apfgr agpmpacdenbQidd 6t thohankenind to(i3edt9RE vales frbinOfe valve seat). The compression
Still another version of this enbodi ment includes structure for connecting

t he val ve of the projectingtab alsngesdlis in acanyerianfibmtso diatdwith conowal of thesjownovard
exanpl e, a hand punp,. a foot, punp, .a powered.. 5 punp, an extensiqn
air duct | rBrFSHEE Bintih SRTBS sBRRkAD itS gheinaheositonandfarces tiepnger armand diaphsagm
t he peri net v ing is formed by a flange 674 which serves

as apoint o remmtt@ﬁ]e&%’?tpggﬁ%nt to the port of the inflatable body.

Adj acent an int elRieﬂern'ih% td Pig. 60,arthied irterattiorLpossibilitiexists when the harger afthés 71 M

i ncl udes projecti n%uta s 680, (or threads, etc.) for the purpose of L
removablly depressed fully; thepreiecting taherofate skighthubeyead ther peyeled suefaes 636 (Sea&ig 57)

projecting tahs .or threads _engage wth.. - MTRL. or thr

i b ay oo A igraral § SRGAEHTe teikisageoess o0 i By BfroA oo MR}
engagement, cadiRrurddRoSBibw §e tablsitd expaflil sREhtly dhdlotk thelretatiRg GRARE a locked open
conpressively engaged (in contact .wWith) a mting rimintegral to
‘the punp, apesitiam., or air duct connector, providing a substantially

seal ed connectiop,. It is further envisi.oned g3 haf, a n ternative, .
structure for co&h@éf’?‘f?& QRq@ posttion maximizgs gt ‘%bﬁ_@‘?ﬁbﬁfé’g&ﬁi"ﬁpf‘%@%wﬂl’ under
devi ce, joheg 'ﬁonﬁﬁ{i&n@ﬁﬁ v Esficiedc ﬁf)@;otﬂl‘:inﬁﬁfonadnﬂ deRhédn. CPM Kcked open’position
i ncor porate feads’ Of Other structures for attachment or nount i ng,

ei t her di r ehad ah ey oneélride attigh responds to, for dxampiy; fingérdtiptmanipulefiéra(tyappbong ce
known to those of skill in the art. It is further_envisioned that '

the above- dBESEFIr® ek fQsiA¥3EIPH: RECIZting peing 464 o8 dhe Praisctng {Ab) Lo fRiemabREsRugzation
wth a COVGBfthter}ﬁlatﬁbladﬁvice. cover affording additional protection/security ---

to the val ve' s expose anger arm and di aphragm Referring to -
Fig. 55, this eniihdipisjadtingftabsuf tietotatinganngay by be axtgndeddyualehanhel 666within the
692 20 | ocated near the perineter of the valve housing for attaching. ...

a renovasl ehengeearm to enhanpesiferiarsife flexure of the haggsriase. (Fheflexurecef the hanger arm.

protecting the,air inlet). .The cpver inglu i ng_pl o

when insert gl@yibﬁtuaeck E%tgtf ] té’e °§5‘% ?%n gtéﬁgén'bbasrpégwgg%lfﬁéslcg g?/(g ra'fll\%i'f %’)ﬂmg tEle_latlon and

devi ce, WheidyedvaPbf fhetarhifito and out of an operating position within the valve housing as illustrated in
. Fig. 59. It is useful that the hanger arm be removable/reinstallable in the field by the user, thus it

is contemplated that the arm will be held by the user (with the attached diaphragm) and thafthe "
30 user will employ the flexure of the projecting tabs by “squeez“imrx‘g.?f-t.ﬂe”.-;;ﬂ;j éétiﬁéiiﬁé;_E_iﬁ_smt_all_ft:__;
‘and/or remove the hanger arm and diaphragm:. The contoured end 650 of the projecting tabs,

combines with the contbured_ section 648 of the inner wall to allow the arm to be inserted above

- W3
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cover is in use. - It is to be appreciated that for each of

t he above s&@oﬂoﬂﬁgt s of the self-sealing valve of 25 tW%Z%r‘ds,

i nvention f -the val ve housi ng _mayé)e renovabl e or,

I S not integral to the valve hoUstig so that the air inlet of the -
val ve can be either permanently or . ... removahly attached to the
val ve housthegorizontal position into the valye hpgsn@g)asotyuﬁtﬁj?cggb%ge@, thezsbYJMPEOHRE t he

above- descri bed .sel f -.seal i val ves -S| . « [ aks ;

i nexpensi \Pé,ceﬁﬂ’dé'é’rat"dieﬁf? ?ﬁﬁﬁtﬁﬁm{?&qtgf’?%%‘gﬁh‘gﬂé stalfation, the rsgﬁ%zgﬁ alh%/ngF%av{,m_
pressure, A0 g suﬁzfcpﬁﬁﬁ&iieal%eﬁﬁhaﬁ Wil the PhoéetiRg s\ HrSedtad [rd afl #r mRexi ce.
In addition,” each of the above descri bed self-sealing valves do .
not requi rtewanisithe hinge “pinsti654ir Withcaligeaient bfthe sédtiag hioles adé hinge “pind”, the user
do not ‘require manual sealing of the 'nflata\g‘g dev'ace~ | n other words, .
seatngsotwilkielqase pressiise e the projecting ta%g@v@gq: ¢y will spring outward and engage Wlth
PCT/ US97/ 12231  « . » - . : . .

dovi e 1 5 BERBIgS: PIBshn Asds aengenam P dpprapm dre e yaied dopmpprdinia € afue
devi ce sO"fdiRing@gbn@the horizohfl Sir, BasprdjeBEl 1485 WIS fiirthe Ekyfand Ssthiifgthe

Each of the above-described self-sealing valves also |ack any structure

bel ow t he lidnger frein the ogemphg pgsitiorgwhiene thethengararm sontoursd end 660 end thewagntoured

posi 11 on. viner Wall R Breyeal et of fhe Hagesh ArRdDRN: G PobPoRalRegIon: e
o 0 e 193 ot MG pRh UL L i s e
Each of t hgiapiiay®; tegrojebting bl tomaunrkd end mad thezontoaredaeetionadf\the mnerswald wilt e

t hey automatically ogen and automatically seal in_ response to an jnfl ux
of air andcombingse asid, gt lspsiderparpof the installaben euinsmaticalby compresstha PEYGIngdabs

Lo be i nf | SniBabergre Aot Ui yiihe pREBREPEiBa PG el iy reppflimEE "

a—b-ov-e---desc¢""gg&iﬁiti,e'hanger'ggﬁj"i ng val ves can be easily mani pul ated so that
“the inflatable object can be deflated or a pressure - within the .
i nfl atabl e obj etttis fixtheb contomplatdd that the projecting tabs qaptourag end aud threepnsauyed sgetion

enbodi nents_of .the s -seal.i. val v resent iﬁé?nt 100,

| f; i.n of the 15,01
Shoul d be B IBHE WAl WHLSEERIRY 9 Bdolacas be spatng hgles spH bioes PisT frphignment
features, ﬁ:ﬂﬂoﬁlﬂ@ &ihﬁgftﬁa&@ﬁe user visGRIy BfeclBREn I nkiarbf e Bakdek Ben ke 810 Jolt of
scope of the present Tnvention. For ‘exanple, the size of t he openi ng
can be varalgghmentor der to accommodate the size of the object to be

inflated. For exanple, .in order to provide air to_an inflatable
bui I.di ng, such d8u% @%HWPEP%BBBP%,H’%%“’HE@%‘? anger anpOJRHINEAARS VORKIR s

conpargf tg n?%i\ﬁ igr?“ﬁtﬂ.rtggg&t%ﬂ:@ sdction O AiHhfRer v@zgl i'orkﬁb?ltiﬁtlh@a&jvlit&%ﬁthérm%ézo

val ve rmay al'so be provi w th an extension tube for connection over the
openi ng 26diaghragm withini the vaitve howsingso & oral inflation. What
'S '-Cl a rred 'S A) to restrict movement of the diaphragm thereby preventing outward movement of
' the diaphragm intb or through the air inlet (as may.occur with pressurizatioﬁ), and preventing
- inward movement of the diaphragm through the valve housing into the inflatable device;
7357 77 B)  to secure the diaphragm alternatively in an open and a closed position;
S 0) to suspend the diaphragm in a substantially closed position while allowing it to
flutter from a partially opentoa sealed condition in fesponse to external or internal préssuré; and

D) to facilitate installation and removal of the rotating arm and diaphragm by the

30 Analternative version of this embodiment of the self-sealing valve incorporates a partial
rib 670 projecting from the bottom side of the valve housing, concentric with, and adjacent to a

~ portion of the edgé of the flexible diaphragm. As the diaphragm flexes downward (or inward),
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-25 - 1.. A self-sealing valve, conprising:

a val ve housyigediayiond an fluid.inl.et defined by an inner wall pcifgoiBhye
housi ng al-so 5 having a val ve seat facbflg an interior of the valve

housi ng and t he val ve housi ng bei ng - confi gured to require fluid

houstng. +o BECERIFREG SEe e men e P rB i hehAld Whick ek wtf tiresilionsq of
that sel ectgy %ia?hpa%e dfoshélﬂi' Breel thé dlapmlagﬁn Ba@k B (el Mzanﬁpdséalédaadosnioacl udi ng:

a hanger arm at at a first end of hanger armto the inner wall of
t-he 10 Stilv ahotbernensiomgf thusaembddmgm insludetstiuctiire frsodndntingdlenval e
first end of the hanger arm and the inner wall, the hanger

ar m havi ng heusedivg te aay telationdevise 5#6‘?/6%! fanfample, (% hag€ pump, a foot QBFWE a gpwered

the hingg assembly 1n a fi FeCteh)

nceri ors  pump, amextdhistbn iy oGl bR bt A BERR RMEMEISELS e
may be movege g&%&:etr BetHaIvasie HoabiRg l§ ﬂ)rmed by a flange 674 whichseFRS 996 peint@gtion,
opp05|te ofthe fist direction,- fromthe open position towards the 15

exterior ofattackment|to ¢hdpors oﬁ@eunﬂatzttée bbdys edidjaosritan onteriar to the flange is an outer rim
a fl exible di aphragm having an are ha anae of the fluid inlet,
having a  676. The nm includesiprojepting f s, 840 ?%rehfggi, RﬂfPQ?F of H‘Eﬂ%ﬂbbé

housi ng an f g | of
thevabve TesnBe o 926PEs Rdihafon SEIA &‘é’fsnegpf%em?%arbﬁ S i
to all oy nﬁﬁ@tﬁiﬁglﬁab%r mteaheasﬁctﬁn@ﬁbé indégral tpaby phmipy addpidrher it eaet Bbx&lector With
di aphragmin the first - direction towards the interjor of the

val ve hous |qngamt,fthgmm 5&4 (,sgq: Fig. 60nef the airlielebbreames compressively engaged (in contact
position and_to al] f the at |least 1 f the.perip

Phe. 11 exi pivgth'a Mating i infegeel o e i, BeemiSE Rt ABeanbedler, Pryidive P ARy
exterior ofsehBg c¥lebBoRONSS AFtiRPedVifbndd Biat, as an altematlve structu[’e,e Egﬂe)énﬁ% tehe

flexi bl e di'aphragm engages” agai nst the val ve seat In the cl ose positi

to provi de ﬁahe!ﬁmhingsteah inflation2ievice, the outer ¥all 688 T8ee Egl 60)xafahe mgmledooal@s
clainmed inclaiml, further conprising_a container body having_

interiofS ARCIReIAl ‘Shreads” p5 other srugtpres foratiachment qinap a;eeéwef ﬁ'éeqﬂmcgﬂ%fecﬂy

and the exttg 3}1% nifdnAeflation ourc%@okunst%%s%tdf @ﬂlllhllﬂght 2 teﬁ égmggeﬁﬁﬁoned that

exterlor ereln the val ve ousing 1I's attac
proxi mat e ttﬁe blevepiesériledd dnhisodimedtaif ey sedfosealing valve nthylbeiprovitedwith ardoeet, the

between the interior and the 30 exterior of the container passes
t hrough t heovenatfprdimgaddisionghrotestion/seenrinntg thevalye’s exposepbanggsgum apd diaphragm.
- 26- Referring to Fig. 55, this embodiment of the self-sealing valve may include the cavity 692
20 located near the perimeter of the valve housing for attaching a reinovable cover to the inflatable
. device (for covefing and protecting the air inlet). The cover may inclﬁde a mating plug which,
" when inserted into the hole, would serve to retain the cover with the device, whether or not the
coverisinuse. |
It is to be appreciated that for each of the above embodlments of the self-sealing valve of
25 the present mventxon the rim of the valve housmg may be removable or, in other words, is not
integral to the valve housing so that the air inlet of the valve can be either permanently or
removably attached to the valve housing.

Itisto be apprecxated that each of thc above-described self-sealing valves are snmple to

‘operate, inexpensive, support inflation, deflation and pressure control in any low pressure,

- 30 medium-pressure or- relatwely hlgh pressure inflatable device. In addition, each of the above
described self-sealing valves do not require mechanical structure to seal the inflatable device and

do not require manual sealing of the inflatable device. In other words, sealing of the inflatable



3. The sel f-sealing valve as clainmed in claim2, wherein the hanger arm
and the fl%?b?{!/ﬁno di aphragm are constructed and arranged pgriRei12231

i njection o ul é into the container is ffcient to cause at | east’ .
one of the at least the part of the peripfiéry of the flexible diaphragm and -

t he secand, end of ,t he hanger mto ve in the first. djrection into

he open’ H6GPe IscHHaratisuAik qong ndes e TRISTBA PRSI of e TR ble le 6 50 that A of
so that a,flui [ teqd Wit n -the contain is sufficient to cause
at | east Bhﬁea%ggeﬁegéﬁ%ﬁe%g&§§§g S%é\%uex@bart of the periphery of the flexible

di aphr agm and tHagh s£aRMboeRdesefibédlf-sealihgngloes fsonatlo ampstauctiie beRvsthe dledible
direction to the closed position when there is an absence ofthe I nfl ux

of fluid dizphtagm,ohin otheeworsss ¢agh ef thegboveself-sealing valves sisperskihe flexidlyaged

agai nst the val ve. 10,_seat angd. so.that the val ve assenbl v provid he.seal..... .
30 o dphraauin g ROA U RPBItieS YTt HEIFOR BrUbsh 16 SR A KR Rr L Ph e

| ocki ng  canli ' L HRAH 4 5 Of

t he peri gﬁ@‘?‘f? %‘ﬂr steﬁlem% #geiglgbtﬁgt th?g%ﬂ%%ﬁ{“{ ﬁﬁrgltﬂ@@d [Ddgg]l?g(? fopenE%ﬁgg%P%hgﬁ

5. TheiifRitioniRatby theyeabing airflost.ai med in claim 4, further conprising a

rel easi ng neans for rel easi ng the hanger arm and the at |east the part

of .t he peri pheBachpf theabpyredessribediselirsnalipgvaivemalso areepw Pk sice ey
position to all.ow the hanger armand the at |east ¢ & t he | pher
b “the " aSoRaieHL gL AR R e i rePors€ Bk R BEat o8l ateorfiEDY BASY
posi ti QN. 8 closed Position, iAE cLhiso BEBIabdito R MBseAositRdINTR teshOnse!tdiphesdure within
further conprising a stiffening neans for reduci ng any flexing of the
f1exi bl e diabfectgrbecinflaed. Imadditien, e fledsle didpbragar of eath ofithepboveiescyibed self-
Cllai m L FRAEBATNSS T8 PepHgY miiaed 8 U5t s dRRAFYe Oblect 59 Sraietiai o fgressure
hanger ar :an i | L the second direction through the -
fluid W‘W‘gﬁﬁeggg‘tféaﬁﬁeﬁiﬁs%’e@ e . > The.self-sealing.
val ve as cl ai nihving ddsaiibedlsevérat éhbsdimemsiof thensglfeseatirgreal voof the presetiimgention,
nmovenent - of the flexible diaphragm, except for the at |east the parf,_of, the
per i phir y itgshonldebe apparenpiq thpee hilledrin that ether varialipny f5atures. gRd mpdaficatiops e
::,Q:EI-/e [JISS; / %f?} %c? hadd lw\éﬁlom) Héﬂa%g from the scope of the present invention. For examplc,_tae] §ize of

9. The tisedlenfifpidan e Yaied &n SleflodicorEmotiats lifd dizelof the bbjeetrto beripflated.nBora
means for maintining the hanger armand the flexible diaphragmin the
cl osed poskample, whesder togirevite izt abindlatabledruilding, such as a tennis bubble, the opening

may be very large as compared to a valve for use with for example, an inflatable pillow. The

20 " valve may also be provided with an extension tube for connection over the opening 26 to
facilitate manual or oral inflation. '

What is claimed is:




influx of fluid into the val ve housing or an absence of fluid pressure
Wi thin the cepbosbsie 5 10. The sel f-sealing val ve ‘as cpairaeniaa

claims 1, -27 further conprising a neans for 5 _ connecting and
di sconnecting the valve housing to a fluid ir‘?j.ection, rel ease, or pressure
contr ol - devi ce. 11.  The sEi f-seal i ng valThi Shet 4ds BediRdpladed

clainms 1,27 further including a protectiv r 10 asse
sel ectively covers and exposes the fluid inlet of the valv '
12. The self-sealing valve as clainmed in claim1, further

means for ome of A self-sealifgwulvegconmstisitigh achi ng the val ve assenbly to the
val ve housi ng. .15 13. The self-seali n? valve as clained in claim1,
further conprisi ayalverheasingthgvingandluid inlep defined by am inner wallghe valive pausingralso

wi thin the yal.ve housin uring.any o of .flyid.inj 0 el easge,.

pressure’c oﬁ?‘f’?ﬁ a3 es*@%ffg%lgﬁfﬁ h‘ﬁ"%‘?’ ‘#ﬁlée \\//a&yggqusmg Al ihe Ygll.ve E‘°"ﬁ\’ég being —————
sel f-seal | ngopffut&d l%stegﬁi?é 1181d BelhgCtratisiBrebd betivdeGhe ffdHUriafidl B extéflor of the val¥e
bracket rigidly nounted to the inner wall of the fluid inlet, the bracket
havi ng a hi housing to paspthrough the ffluidinletyr f ace of the bracket; - R
projecting tab at the first end of the hanger arm having a, seating hole

di sposed t her ei na valve assamhly shaj selectivelieaysts the ud inlgs tg)previdgapneumatic self-seal,

a surface disposed on the inner wall that engages against the projecting

tab of the WSHY&E 25 armto restrict novement of the hanger arm above a

hori zontgl position. ahanger arhnttachelil¥® aTRbtfend@X e hn ey it BIhEInAEARE bDthe

claim 14, further conprising an angul ar surface . projecting fromthe

first surface of vaive honsingwta a hinge asseblysdisppsed betweere therfufteandiof ghet kangef arhand

~hanger armto ingreasingl e the oj.ectin ab,qf the hanger, arm t he
secgnd end of th %ﬁnﬁa‘gﬂgﬁg‘%\‘/‘?ﬂg&ﬁﬂ“{)hd‘%ﬁ#?%g% CP%&%W bSF“‘g'ﬁQaS‘é‘Fti%ﬁﬁﬁ ,
fthe flexible dj ' i ot j £ PP

G oct on t ovar aPPRS P UL dsBhBgTh Bt direction HOMALLIORapREIbH toWards the interior

t he angul abf therviavechousihgtth an ppa] pesitiorgaridahatansy bgmdvedaboiotherkgnge fointin ™~

second end of the hanger armand . L _ . :
PCT/ US97A512231 a second direction, opposite of the first direction, from the open position towsrds the

the at | east thele)gtﬁrri{nbg{tﬁélevg%rbisﬁgf{&'thgfclotsgc?ptf)iiﬁaq;bl e di aphragm to nmove in

the first direct

a flexible diaphragm having an area larger than an area of the fluid inlet, having a
first surface facing the interior of the valve housing and having a second surface facing - -
the exterior of the valve housing, the flexible diaphragm being mounted to the hanger arm
20 to allow movement of at least a part of a periphery of the flexible diaphragm in the first
direction towards the interior of the valve housing away from the valve seat to the open |
position and to allow movement of the at least the part of the periphery of the flexible
diaphragm in the second direction towards the exterior of the valve housing so that the
periphery of the flexible diaphragm engages against the valve seat in the closed position

25 _ to provide the pneumatic self-seal.

2. The self-sealing valve as claimed in claim 1, further domprising an inflatable body having

an interior, an exterior, a port for transferring fluid between the interior and the exterior and a

wall separating the interior and the exterior, and wherein the valve housing is attached fo the wall

30 proximate to the port of the inflatable body 50 thatﬂuxdbemgtrmsferred between the interior. -
and the exterior of the inflatable body passes through the fluid inlet of the self-sealing valve.
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cl osed position. This $iget Has B cpd seal | ng valve as clained in claim15,
further co b ar within 5 the first sur Ph12bdie
112
bracket thwgﬁgjakgoes tﬁumm t‘ tab of the hanger armmh{égﬁtﬁﬁglsecond
end of the hanger.armand the at |east th@6portion'of t he periphery of the -

fl exi bl e di aphragm are . moved in the first direction to a | ocked open
position 3nd t de spiftsealinge/alugragslaimedinglaim Bewhgrein the hanggs arm and therflexie of

h i f the flexihle:di ' ocke: . DOSIti .
17 PO e Bl i Eoh ikl g ShARAThi n ot RS ARBR RS Bvs. 1 1
proj ect i ngufifcRimt i \@use at ¥k e SRR alfeadt fik: padl ¥ALE gmpnagy bk fﬁ?ﬂﬁéglﬁghragm

agai nst at |east a portion of the outer periphery of the flexi
di aphr agnensdthersecondend afttke hidnger drinctodheyehindherfirss dizeadiod into thdrepdr pasition to
direction the rib __1§fpr,ovi deﬁ_‘er,e istanc& agai nst the hanger arm and

| A ; and

flexi bise BetgHE ap plE; of g intetheinfiatable bp direction and urges the

hanger arm and e flexi | r LN, the ond.diregti.on.tp the 1
~cl oged posi ti or#’ Iﬁ'at a fhiid E%_?sugé %ﬁ%ege 3%@5“?%3‘%)5%@ 'ggugtfcé?’ﬂé%g?%e&ea%rlﬁaﬂ
wher ei n t i 5u@l 6f16e ﬁm_ﬁryvafmeﬂeﬁx*thma%manameh&ﬁﬁem& eces, the
hanger arm and the 11l exible di aphragm 0 19. The self-sealing valve -

as cl ai mebanger efmitermbye whihesegond [dire¢tiexiothe closedopositipm whensthered s eie dbsence of the
fromthe h er_armsq that no structu i gt.s . under the flexible :
(it aphr agritok of fig s that i ouk2 priEkery pF fhe TS 48P imgm s Sngagct patinsthe valve
wher ein thes i i ' Within the wall of the
cont ailgerQf%%é‘?ﬂ%gﬂgx‘@g?ei%ﬁmufpadﬁ&%f t %eu\r/né:lu\\?"g&ﬂbusi ng and the val ve 25
assenbly are either substantially coplanar wi-th or beneath the wall of the
cont ai ner . 21. The self-sealing valve as clained in claiml1,

wher ei n t fle hadgerselimspaling valvess slaimedin ¢laim 1, furtherromprising alocking megns for

housing s hat venent alL st par.t, of e hpeti,phery of the

(P exi bhe Db RS RS dim Bha bl e 68 Bort bR et of e S8 Ailptcoim '

directi onjeRed bperd pesiticond 30 direction is non-axial nmovenent. 22.

The self-sealing valve as clained in claim1, wherein the fluid inlet and

t he valbve B :

PCT/ US97/ % 2 ?31 The self-sealing valve as claimed in claim 4, further comprising a releasing %'?e_ans for
releasing the hanger arm and the at least the part of the periphery of the flexible diaphragm from

" the locked open position to allow the hanger arm and the at least the part of the periphery of the

- flexible diaphragm to move in the second direction to the closed position.

20

6. The self-sealing valve as claimed in claim 1, further comprising a stiffening means for
reducing any flexing of the flexible diaphragm except for the at least the part of the peripbery of |
the flexible diaphragm. |

25 7. The éelf-éealing valve as claimed in claim 1, further comprising a means for preventing

movement of the hanger arm and the flexible diaphragm in the second direction through the fluid
inlet past the closed position.
T8 The self—sealmg valve as claimed in claim 1, further comprisihg a means for preventing
30 movement of the flexible diaphragm, except for the at least the part of the periphery of the

flexible diaphragm, in the first direction towards the interior of the valve housing.
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assembl y enabl e a hi ghThig)] sBeenReplaeed r ansfer over a | ow pressure range
bet ween t he wiosro38L0 ior of the valve housi ngCT/US97/12233
The sel f-sealing val ve | ai m29, wherein the valve housing is

a single piece that includes a |lip disposed about a perineter ofthe val ve
housi ng andyt hat IV 6H ; t e AR intaini
g g e 1 s?e‘ﬁ??"%ﬁg"vaﬁf’%?%*é claimed AR %i%“%&fhﬁg?%?in Pfeliflfor maintaining
sel f - seal i n@ie hahpe atrd andnid fleiiblediiaphragnn th the chised positiort hen theye isant offn abeence
val ve assenbly may be contacted to requlate the transfer of 10 the fluid

bet ween t heof antipflingof fnid intasthe welveihgnsing anchan absepceseiAyid gresayrs vithin the intiatable
The self-sealjng valve as clainmed in claim1l, wherein the valve housing and
the val ve b0d¥assenbl y are constructed and arranged so that the valve
assenbly_has _a_plurality of _interactive. positions with the valve

housi ng. = 26. The self-sealing valve as clainmed in claim11, wherein .
the valve afgenbiye sdiflsdaliagWalveas claimbdisdldith Brfarthertoiipssingth meshsaor esrgeoting
so that  the valve assenbly nay be renoved and replaced - wth another

val ve assendidydisconféctitig the valve dbasingtd dmigfletion detlatinm of pregsyire control device. g
val ve housing having a fluid inlet defined by an inner wall, the valve
housi ng having a val ve seat facing an interior of the valve haqusing

and the val howsin i f i, Q1LE O 1ai [ L) ' :
transferr edyﬁet V\;ﬁ%sefqﬁg&r@ge\& ﬁ%ra's g}r%ﬁcfﬁ gdnfne%?lglr |1 8‘?’3%? Et{cﬁueﬁ\%? g‘é&ﬁ%ﬁg icgwg/ertagsembly
pass. g t&%@é@&tib@ﬁ cfokfefs%arékﬁésesaéﬂuid inlet oF tie*balPe BGOSR Yy t hat

sel ectively covers the fluid inlet to provide a self-seal, including:

a support nenber, that suspends a flexible diaphragmin a floating position
W t hin 't he val ve housing to allow novenent of at |east a part of a
peri phery of the flexible diaphragmin a first direction away fromthe
val ve seat an Lt : VGHR ' £ast

t he____par_t_.____g_f?_?_h_e_ Eggugégﬂgﬁi'“ qupﬁ'eebgg 1atg)§(lf<g}rle8%¥|ngg,hr ag%ﬁogpékggcﬁﬁgan ifrqlélcy:t I on,
opposi te of rekftiridg drfd atBOhighigithe harper argwaridvht flekiblepdiaphragmyto te vahee idusidighl e
di aphragm engages agai nst the valve seat in a cl osed position;

the fl exdbbl e di aphragm having an area | arger than an area of the fluid

:Dgl_l_/ebsgg?\{lzggl The self-sealing valve as claimed in claim 1, further comprising a2 means for maintaining

- 30- the flexible diaphragm within the valve housing during any one of #lation, deflation, pressure

‘control and self-sealing of the valve.

20
| -_ 14 - The self-sealing valve as claimed in claim 1, further comprising:
a bracket rigidly mounted to the inner wall of the fluid inlet, the bracket having a hinge
pm on a first surface of the bracket; .. |
a projecting tab at the first end of the hanger arm having a seating hole disposed therein
“ '_ 25 " that én-gages against the hinge';-p-i_ﬂ; and
" a surface disposed on thé inner wall that engages against the projecting tab of the hanger

arm to restrict movement of the hanger arm above a horizontal position.

15.  The self-sealing valve as claimed in claim 14, further comprising an angulaf surface

- -30- —projecting from the first surface of the bracket that engages against the projecting tab of the
hanger arm to increasingly move the projecting tab of the hanger arm as the second end of the

hanger arm and the at least the part of the periphery of the flexible diaphragm are increasingly
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a first surface faci™iSPestasBeenke ‘a'cegf t he val ve housing and having a
second surf@ogoistei Ng nl]% H{i or of the val ve housi ngcriukerRexiond
surface including the ! he flxgxible di aphragm t hat engages
agai nst the valve seat to provide the self-seal; and -

means for | | ' RRO nber f | 5
oA, ! BNt el PR o AREAASTIACIERSURRRRE BEPRST i B,

f I exi bl e afp@nP&afie afid the projebiénd tab Skti $coM!tb AgSthe 36cond eRY bPelafiger arm and
sel f-sealing val ve. 28. The self-sealing valve as clainmed in claim
27, furt tier atdeaspthiegiantpfaherperiphefyorf theflaxiblendiaphragm to trowe finl theifirbtalivtctphtoathen
wi t hin th&%ﬂ?l ve _housi ng during any one of fluid injection, release, 00

pressure® PORUARG sel f-sealing of the valve. . 29. The
self- sseal ing valve as claimed in claim 27, further_conprising .a.container... ...
‘having an ~ interior, an exterior, a port for transfering fluid between

the exterior, and wherein the valve housing.is attached to the wa

pr oxi mat ¢he first hurfase of thef hracket that engages the prajecting tab df theihapger mam sitentheisecond
between the i.nterior and t Xt erj.or t he contai.n sses t hrough

 Che 1 ui 650 A e Top@tnamasBe pideast i portion of s gSSoiioph of e HexDis fipkyestay
as cl ai magheR ; irecHolSh fcRed Bfen/bAitfon BiIdThAL '

that inclu eeg ngk ipsﬁ?lgpoged ab(;:u‘te gﬁ%leéi nmet er f)t?- ?ﬁ’?@gﬁl\%é{g%&g?ﬁ%&%na

t hat roay ldast thiepecidnyofabe pariphechefthe flekibée diapliragmen theelotked open pesiies.ond part

that may be attached to the . first part and that I ncl udes the val ve

seat and the fluid inlet. 31. The sel f-sealing valve as clained in

cl ai m 29,,,whergi ' -and..t he x1.bl e_.di_aphr.a ar

constr uctlg'pl an eg? irf%%%lzw%% %sgctg%ﬁﬁélg? ﬁ%#lﬁf Tutﬂhﬁr Fé{}iﬁrgg?%%n,grw c‘ftﬂg?ﬁ%m?he

cont ai nekalve seatfdfitied @dlve housapUhe dnpepaitaghidasdt 1édica Péartion OF tHe tutdiQtiphay \of afe

the flexible di aphragm to move in the first direction.into the open

posi t i on flesibfediaphragm sorthatyxhesrthe flexible diaphregns ivwigedime first directiongthe rib The

sel f-sealing,valve as claimed.in claim3% further conprising:,. .

= realts. PEIVKE TR SeRce AoTirb e afedh PEn AP e bt AR B TEETRevad ot B

absence Qfre@iih 24 urgks the Kaklod? 2fH Hd the'fidxbIB didpRraghiindhe SdcoAd dirbdiidndo the

injection into the container. 33. Thé sélf-sealing val ve as

cl ai med iclosed positi®¥.,, further conprising a stiffening neans for

PCT/ US97/ 12231 -31 -

the inteneor ang selfsesliigovaley as difhed invalaim 15, it®poédhp g&&ckﬁtcﬁf;{o@idSwﬁﬂin

18. A sclf-sealing valve, comprising:

20 a valve houéing having a fluid inlet defined by an inner wall, the valve housing having a
valve seat facing an interior of the valve housing and the valve housirig being configured to
require fluid being transferred between the interior and an exterior of the valve housing to pass

* through the fluid inlet; o o
_ a valve assembly that selectively covers the fluid inlet to provide a pneumatic self-seal,
s including: o | _ : | e _
- a“ éuppéft rherﬁber,- fhat suépends a flexible diaphragm in a floating position within
the valve housing to allow movement of at least a part of a periphery of the flexible diaphragm in

a first direction away from the valve seat to an open position and to allow movement of the at

least the part of the périphery of thé fléxible diaphragm in a second direction, opposite of the first .

30 direction, so that the periphery of the fi&iﬁé.,diaphragm engages against thevalve seatina
closed position;

the flexible diaphragm having an area larger than an area of the fluid inlet, having
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reduci ng a flexing of ThisShees Hasi sl agm except for the at | east the
part of theywpeygiaag®y Of |RINIE “ i bl e di aphragm 34. . §EPuUsIII22I1
sel f-seal.ing valve as c il m 27, g\/@erei n the support -menber

includes a 5 hinge assenbly di sposed betwEéen one end of a hanger armthat

suspends the flexi ble .di aphr agm i he floatin osi tiqn d the inner
v of -t Hohhpirtacs ein B AL of the yalte ngring AR hilting f Second Suflacs faping dhe
di aoh 4 S S . . ! _ a

95PN 300 Bfidt of B bl nGush Lol ffabt BRNAMOT Beribfeny B BRI
menber i ncdiapleaga thdl enpagesapaiastthavilae bext té¢ provide theprsunvaticlselfiseilhend/al ve

housi ng, the hanger arm having a slot_ . including increased di aneter
openi ngs at each endM§aRnr s1apnting the flgxible diephrsgny ©Jbe Bunporamembergnd for

B R e —

and " the first dreeféd SadBYRERNE &8 AingRARRI bet ween one end of the
hanger arm and the inner wal'l of 15 the Valve housing and a | atch-assenbly
di sposed between a second end of the hanger armand the'- ~ ‘inner wall of

the val ve housing so.that the hanger arm and the fl exibl e di aphragm my be
moved : lgabouigedsqiﬁ'%gngéﬁlﬂ? aBFI%{ wickm 18 CRRPHSAS 23NRANG S0 IRANtAINING

moved of dne e a kAR TR A lve hoysidg il 3RY oBE T RS 868 Blessure
openi ngg té@,nﬁgm&ﬁf_@aﬁﬁ%bﬂﬂm%lv@he spring nmounted hinge and unlatch the
| atch assenbly. 20 36. he self-sealing valve as clained in claim?27,

wherein the support nenber includes a retaining rib that extends across
the fluid jnlet, of e yval ve housi ng pet wee e valve seat, t
Forai nt ng 20'b " HiE ik Htae YEMY A GGG Rk At CHmBRtasas Hintle hedy

fluid inl - ter i OF : g;%n A '@Q‘g,m'
i ncl udes g{aﬁa%di eﬂgﬁgg’(?g od t%?r?)f’tf@rgfebgé%g&gur atgzueld(t))19 t e@ﬁiﬁ"?éﬂ 4 ’

di aphr agmamdch wall sqparatihgi thel mtdriviriand thi exgperford and whineirf the vaivetiolisiag isfeniovebly

fl exi bl e di aphragm t hat . Mmates with the support post of the retainin

ri b solf hattaghed Riheipall proximatertp dhg partokhg pnflatgie bady so that fuid deingjeanstome

the perip f .| exi ' LV |

i ot on Peovedt b Bpyb it R R URAE SRR G thidulh BRIt ofhe
The sel f - sepdd fsingl ve as clainmed in claim27, wherein the support menber

I ncl udes at ~ least one rib rigidly attached to the inner wall of the

val ve assenbly, the at |east one rib having a _

PCT/ US97/ 1223 . . . .~ . =32, -

sl ot di spdsed -t Heifeating YAfF a5 Flaimee igickaim 20y sl ﬁlemmnﬂﬁmemf@su ng
fromthe Sffeﬁc?]’&lg dja hragn?b&refc%ﬁﬁmciéaeanﬂ%‘ﬁaﬂged d00nAEN 428 oRinfali 6P Yl AR GhAARbIE 'B@&y
mates- wth the sfgt and an enl arged section t hat secures the _ - .
di aphr agmis sufficentito ¢amas thean teasti the path of thieqetipheymofittedldxiide diiphraga toanget in the
area that -

first direction into the open position to permit an influx of fluid into the inflatable body.

22,  The self-sealing valve as claimed in claim 21, further comprising;
35 a means for maintaining the flexible diaphragm in the closed position in absence of one
of fluid pressure within the inflatable body and an influx of fluid during inflation of the

inflatable body.

23.  The self-sealing valve as claimed in claim 18, further comprising a stiffening means for .~~~

30 reducing a flexing of the ﬂexxblerd;aphragmexceptforthe at least the.part.of the. periphery of the .

flexible diaphragm.

THIS SHEET HAg BEENI

L Ry




pi vots downward i nt o {ThieShegt|HaeBeg pd under pressure applied to the
target areag 8%3810 :ﬁ“l‘m ealing valve assenbly asqgddFRshal N
claim 37, furt%er conprli g means for |ocking the target-
area of. the flexible diaphragmin a Iockea3%ben position to further
enhance the pur%e of the self-sealing valve. . The self-sealing

Val've-as' cHal e elEsmng aive ek imféaigelﬁr;-vgfé%in i’ sEPar s Bt &
' ' 3 - i bl.e di aphg . _
oer ol 1 Bt ASeRbf GRoask etei She BATLAY Barladf rit M Risfosts G diapifim

di aphr agm jiShe floatifgpEpidtEshd the Hinkh &raB WP mrﬁalmm@rnﬁ%e A tle mF_at drHfand’tBe
exi sts under the flexible diaphragm. IS 41. The self-sealing val ve as

cl ai ned i nflediblerdi@thragsh ereepimoted én arndovenwardsiiregtiorsintd the valve housiog. to the
wal | of the container so that an exterior surface of the valve housing._and
t he val ¥e assenbly are either substantially coplanar with or beneath

the wal |l th ' : . T f- 3] | ' in,
cl'ai m 27, “her oT i P Hfing alyeds olbfped inelfi? B8, Wikeéth Wbk for retibel LEMEC R
and ar ranggghgbOarh Sitdcied RPfhe dnier walOfTHEHvOhousli, fe Hafgd larhRvidg!d siGf

the periphery of the flexible diaphragmin the first direction and in the

second di riechiding increased diagetemppenmgsfat sanhlendpf il slet that allpwiawsanpressibie handlg of
wherein th | ) ousi ng and the valLve .25, assenply are nstructed. and

T anged <G fixible, dpRragth S sy ouf PEiTaEEY PRRRR: oot GREe Pacndt i
suf f1C1y§Nmbed B it QiddnaPLalerioR BRngdiesiBRhd OF Lhe periphery of the
flexible dtlnap?'uragm agai nst the val vg seat

en there is an absence of the

i nflux of fluidaspring moudiéd hiripe dispbiedsistestgonesindef dse lmngernh dnd the &iner @4l of

wherein the fluid inlet and the val ve 30 assenbly enabl e a high vol unme of
fluid tranbeeslveheusingiandalateh assemblydigrospd boisvean  second ead pbthe hangergma apg dhe

g)gl-/e [JISSrW Oi]ilgérg\?{al\f%k e vr:]:l?\yesllloqxging so that the hanger arm and the flexible diaphragm n!ayé)f/n_:\Loyed

45.  The gt 2 hedlel ptint\6FthEhinge @l 2ditdtioh fowaras fletkterloP 6f Bk Vhive a¥s¥mily when

housing is a single piece that includes a |ip disposed about a
peri metiér thedirphvagny batdie banbeeampved sideways within the glot tp one of the ingrensed diametge

contal ne.r (\)/?elngrigs to compress a spring of the spring mounted hinge and unlatch the latch assembly.

26. The self-sealing valve as claimed in claim 18, wherein the support member includes a

retaining rib that extends across the fluid inlet of the valve housing between the valve seat, the
20 retaining rib including a vertical support post which extends into the fluid inlet towards the

exterior; and

the flexible diaphragm includes a handle disposed on the second surface of the flexible

diaphragm and a tapered indentation disposed on the first surface of the flexible diaphragm that

mates with the support post of the retaining rib so that the handle of the flexible diaphragm can
25 _be grasped and the periphery of the flexible diaphragm can be pivoted in a downward direction -

into the valve housing about the support post. '

-~ 27.  The self-sealing valve as claimed in claim 18, wherein the support member includes at

o “l_'é;igt"()r-ie“i'i“b"rigidly attached to the inner wall of the valve assembly, the at least one rib having a -

“ 30 slot éigi;osed therein and wherein the diaphragm has a mating rib projecting from the second o
. surface, the mating rib having a narrow section that mates with the slot and an enlarged section

that secures the diaphragm to the at least one rib, the diaphragm also including a target area that

AN




5 46. The sel f -seal l’ﬂgsSlﬁétH%fﬂa‘én gied in claim 27, wherein the
sel f-sealing w@bm:sﬂlﬁ and arranged so that anyarassyrei®he
val ve assenbly nay be co

Iate§1he -transfer of the fluid
between the interior-and" r| or of the self seal i ng val ve. 47.

and the val FivagedERe P '?la'*fa’%? s LR e §elaefft8%§fg$ﬁ£‘°‘*w“il ve

assenbly has a plurality of "interactive positions with the val ve
housi ng. 48. The self-sealing valve as clained in claim1l1, wherein
the val ve a28enbl Theoseif-sehling walveassemblytasicddimgd an claim 23 futberebraprising a locking

so .that the val ve assenbly may be r V. repl aced .15 t h anaot her
val ve assentﬂl‘iﬂns for loqlgngﬁbes*éraet éréépfg“é f&é!@%g‘é phragpag | P%kemfpen position to further

a_hanger arm cting tab at a first end of the
hanger arS?n L{g ghlft%%fsg @glegposed therein that is configured
to mte with a h| nge pin; and 20 a flexible diaphragmthat can be

mounted to the hanger arm 50.° A nethod.of installing a hander arm and
f1exible di @hradhhemdeifriealing sa&lw a$@iaxlrringn\$li!hme18 wherehnﬂleiﬂm&ﬂ indesrapd iirien gvallrage

steps of: v t he r | east one

proj ecting tdghned b&aﬂmg{"'&g i"(9%“’9{5?83 g%?‘fm?ga Vﬁf Gﬂ#ﬁg" VeROUSINGy hol e

di sposed therein that is configured to mate with a hinge pin and '

havi ng the flexible di aphragm nounted to the hanger armso as to allow
nmovenent jf 3@t | eRstlf8ealing valvedit, compdsipgr i phery of the flexible di aphragm

wi t hout any noverent of the hanger arm pl aci ng the hanger arm
and flexible di am@gmarmmchxdmgmtépwwtprmecrmetab@mf sHgnd ﬁgﬂm&apgerannhavmg a

housi ng so as to e et seat hol i nst, th I, unted on a
first surfac“gatl:ﬁghaoqgggpﬁﬁeggkgf’msth%% f{e%’r%ﬁ OiE M h}F g‘?p’ d inl et of
the sel f-sealing y @hl—&gﬂ. 43 tta06hn be mounted to the Ry iafifl. t he hanger arm
_WlththeerX|bIe ragmin a downward direction into and t hr ough
the fluid inlet of the sel f-sealing valve housing to a cl osed p03|t|on
PCT/U897/12231

51. A checlval v&methpdef ’§$tﬂ’émg a hanger arm andéleml@/@amfagmﬁ&ﬂﬁa\mﬁéj “sgaling yave
inlet defin pe val ve housing having a val ve seat
facing an |§1[(33§¥5’%5¢& Iveg hou3| ng and the val ve housi ng being
configured to providing the hanger arm having at least one projecting tab at a first end of the hanger

arm including a seating hole disposed therein that is configured to mate with a hinge pin and
having the flexible diaphragnr mounted to the hanger arm so as to allow movement of at least a
20 part of a periphery of the flexible diaphragm without any movement of the hanger arm;
placing the hanger arm and flexible diaphragm into a fluid inlet of the self-sealing valve
housing so as to engage the seatirrg hole against the hinge pin mounted on a first surface of a
bracket secured to an inner wall of a fluid inlet of the self-sealing valve housing; and
pivoting the hanger arm with the flexible diaphragm in a downward direction into and

25 through the fluid inlet of the self-sealing valve housing to a closed position.

32. A check valve, comprising: |
a valve housing having a fluid inlet defined by an inner wall, the valve housing having a
. valve seat facmg an interior of the valve housing and the valve housing being configured to
R 30 "requrre ﬂuld bemg transferred between the interior and an exterior of the valve housing to pass
through the fluid inlet; o

a valve assembly that selecrively covers the fluid inlet including:
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require fluid being transferred between the interior and an exterior of the

val ve housiw@9s/esspmass 5 through the fluid inlet, PCT/USYVE231 '
assenbly that selectively covers the fluidyinl et incl udi ng: :
a support nenber, that suspends a flexible diaphragmin a floating p03| tion -

ber i phery of 't L2 VS S e bt WlofEniE ARl i Bbprb SR  FoBARE pRbich i
val ve seathd mlerhaping tocdiobi rﬁﬂvc’llﬁ&ilt bPatlkast w paR \F ABEipktry Bhﬁ)eéﬂexiﬂr?e diaPRe! m in

the part of the peri pher¥r of the flexible diaphragmin a second directi
opposite éfﬁ;fﬁéhtepﬁgm away Irog; the ¥alve seatdoar hpen positigneanidph ellgwatioveent beth lat e

dlaphrag es agai nst. the v cIo d posi tion;

the fl eX| ng}ﬁ ﬁ’ﬁla ﬁ%ﬁ@ﬁgﬁfﬂﬂ’g‘?ﬂ%%a 5ef&°nt PRPOsite phithe first
i nl et fsavuﬁect that i HE %?%J Qusi ng
and having a lsoélcg%d asureﬁaeé% 'gm ng 115!9 Jbﬂrag?ri gx{c%aﬁ % I%p@g;(@ié’%%g%ksiﬁ

t he. secondlosedpemmaon ncl udi ng the per| phery of the fl exible , di aphragm
that engages against the valve seat; and rreans for

mounting the fl exi bitee Hexiblerdisnhragn haing alppmtlargmbm amarga bbthe fluid irdét, having

manual rt, of.the . per.ipher f t | exi bl e

di aghr a gmx I?i'ps:tr&hrf%@[ %@%gﬁ%x% %n?é '§0|; é’ﬂh o‘%? ezt&?usmg and avxln a segon% surff;ce }acm)élthe
exterior of the valve housing, the second surface including the penphery of the ﬂexnble

10  diaphragm that engages against the valve seat and

means for mounting the flexible diaphragm to the support member and for
| allowing manual movement of the at least the part of the periphery of the flexible diaphragm in

the first direction.
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