LOW PRESSURE FITTING BACKGROUND OF THE INVENTION Field of the Invention [0001] The
present invention relates to low pressure fittings. More particularly, the present invention relates to low
pressure fittings such as low pressure couplings and low pressure valves. Background of the
Invention [0002] There is a constant need for fittings used to convey and contain fluids. Since there
are millions of these fittings used in milliens eRdswoes, FrsTdasirable to configure these fittings so that
they are both low in cost and reliable. Exemplary of such fittings are low pressure quick-connect
fittings, which have replaced threaded fittings in thousands of applications, and valves which vent
devices such as pressurized air cHtaRERAAY D NI BHE ENMENAIEYor containers. With respect to
keeping costsenf guab filkingisias low as possible, there are needs for designs which can be machined,
molded or end fagrmed. It.js also desirable to have components which are easy and inexpensive to
manufactur g(r)lﬁ which d@% efséfcr?ui]rnév R thé%?ﬁtgfg g:q%e%r?ﬁsufﬁafﬁ{ﬂpézétuﬁr/}ﬁrﬁ% BikekEW. 15003] In
configuring Fetagivenysiaplsdeviedsy ipieaisdidivsirabe 1ol asecemponanisssemd materalsavhich have
been extensjyely tested and have capabilities which are understood so that the limits of reliability are
readily understood. This allows a designer and manufacturer to avoid over designing components so
as to minimize manufacturing costs and perhaps spend manufacturing dollars on other aspects of the

device usingfakefittang oSWMNMARY:OF THE INVENTION [0004] In accordance with a first aspect of

the present jjygyption therfe providedfiling: samangs & Reapiacle hevina Aninekyal forming a
female member, the inner wall having a shoulder and a land, wherein the shoulder is removable with

respect to tH&FTHABT WHIPBY théhersfitiBemusisbiarmilinme fierfser Fétdrmiebln theordimartiiEmber with a
gap therebefiweensdhie: thalermenibiew iavingan eldwarstyopeningsgrp Cves @anek asnOrrisgrseated

between theqfﬁ&‘%@m&ﬁ ﬁ%@éf‘%ﬂ%%%‘%é'!etélgcé‘&%l%e?d%{ﬁn ;?%ngs”% t&%u%zt‘;%é'%? Elp:alblications, and

valves which vent devices such as pressurized air containers and provide liquid drains for

containers. With respect to keeping costs of such fittings as low as possible, there are needs for
designs which can be machined, molded or end formed. It is also desirable to have components
which are easy and inexpensive to manufacture and which do not require substantial changes in
manufacturing know-how.

j0963] In configuring relatively simple devices, it is also desirable to use components
and materials which have been extensively tested and have capabilities which are understood so
that the limits of reliability are readily understood. This allows a designer and manufacturer to
avoid over designing components so as to minimize manufacturing costs and perhaps spend

manufacturing dollars on other aspects of the device using the fitting.

SUMMARY OF THE INVENTION
[0004] In accordance with a first aspect of the present invention, there is provided fitting
comprising: a receptacle having an inner wall forming a female member, the inmer wall having a
shoulder and a land, wherein the shoulder is removable with respect to the inner wail of the
female member; a male member received in the female member with a gap therebetween, the
male member having an outwardly opening groove, and an O-ring seated between the outwardly

opening groove in the male member and the shoulder



and the land of the receptacle to prevent removal of the male member from the receptacle, wherein
the outwardly opening groove, the shoulder and the land are configured such that compression of the
O-ring is sufficient to prevent removal of the male member from the female member. [0004a] In
accordance with a second aspect of the present invention, there is provided a fitting comprising: a
female meraheriaghiding adecaptasiethavingnaninner wathdhionemwall finglusingcamdawardly
opening gropye, 2 land aving & diameteress than g diameter ofthe. nwardly.9nening, groove, and
a shoulder; a sea]hng O-ring r céivedinithe mwar y opening groove; a male member received in the
female menbepwitira ¢apr therabbtivéericnhie parentrempe rindluting aervaniard fpofseniag groove,
wherein thegheusdider is configured as a threaded nut, which is threaded to the receptacle forming the
female member whereb%/ the shoulder is removaljg,)lgH from the receptacle allowin téje ale member to
be removed oM te FEXRIEL I LA G4 T RIS Lo PO S SRS S sEn T SNl Shening
groove in themralempemberaén dithessholiide andethetdaindhefitlie ae ceptactel totirevesit rethoval of the
male membgr e theiFeeaRiapiaiHOR4RL In acaarlancs witha.third aspest Qfthepresept invention,

there is provided a fitting comprising: a female member including a receptacle having an inner wall,
the inner wall"CRI AR BEsHOtGe St S T4HE iHsrdRt ther SRJEtaRFIs B SAfidi 8t dCRtHi8aded nut,
which is threaded torthe reeepiactecioemingiibedemalesmember; whepebythersboulder ismkemovable

from the.rePﬁ%%é%'%CE-Q&E@%BGE’&{%%%J%Q%V Ingluding. g ficst {r%t%%‘fﬁ‘dQ@ng%jﬂ%ﬁ@sbﬁﬁrgaﬁ’@@'e member

received in the female member with a g}ap therehetween, the male member having an outwardly

opening grodife hel d ssBesHer rstafo e SRPISIENG TS e rieBRie tRBNPEn yagsEy viith Y HEstSrotation

inhibiting membesnf the: fenatephanbeiiad akibibrotationab themale anehiemale-paembeds relative to

one anothera; and an O-rin% ositioned between %he gutwardl 0 ening grogve in the m%l member and
C 0¥ Ofg crwee 1y %‘PS c

the shouldef an l?ﬁeolglﬁy the receﬁacet %Oﬁlrg3lérﬁ Femo\ fthé maf@a#ﬁglrﬁ 'Berrf?’gm he

receptacle. j0004¢] mddrofenet Withicacfientth taspiertvftieopreséibdnveistiovmiireréds: phsvided a
fitting for cquplipgi@ male member to a female member, comprising: a receptacle having an inner wall

forming the female member, the inner wgll having a shoulder adjacent an opening of the .
[3004bfin accordance with a third aspect of the present invenition, there 1s provided a fiiting

comprising: a female member including a receptacle having an inner wall, the inner wall
including a shoulder and & tand, wherein the shoulder is configured as a threaded nut, which is
threaded to the receptacie forming the female member, whereby the shoulder is removable from
the receptacle; the receptacie further including a first rotation inhibiting member; a male member
received in the female member with a gap thereberween, the male member having an outwardly
opening groove and a second rotation inhibiting member selectively engaged with the first
rotation 1nhibiting member of the female member to inhibit rotation of the male and female
members relative {o one another; and an O-ring positioned between the outwardly opening groove
in the male member and the shoulder and the land of the receptacle to prevent removal of the
maie member from the receptacie.

[#004¢] In accordance with a fourth aspect of the present invention, there is provided a fitting for
coupling a male member to a female member, comprising: a receptacle having an inner wall
forming the female member, the inner wall having a shoulder adjacent an opening of the
receptacle, wherein the shoulder is movable with respect to the inner wall of the female member;
the male member received in the female member with a gap therebetween, the male member
having an owtwardly opening groove, and an O-ring positioned between the outwardly opening
groove in the male member and the shoulder of the receptacie to prevent removal of the male
member from the receptacle.

la



receptacle, wherein the shoulder is movable with respect to the inner wall of the female member; the
male member received in the female member with a gap therehetween, the male member having an
outwardly opening groove, and an O-ring positioned between the outwardly opening groove in the
male member and the shoulder of the receptacle to prevent removal of the male member from the
receptacle. 1a BRIEF DESCRIPTION OF THE DRAWINGS [0005] Various other features of the
present invention will be more fully appreciated as the same becomes better understood when
considered in conjunction with the accompanying drawings, in which like reference characters
designate the same or similar parts throughout the several views, and wherein: [0006] Fig. 1 is a side
elevation, in partial cross-section, of female and male components of a first embodiment of a quick
connect coupling prior to coupling the components; [0007] Fig. 2 is a side elevation, in partial
cross-section, of the quick connect coupling of Fig. 1 showing the components being joined; [0008]
Fig. 3 is a side elevation, in partial cross-section, of the quick connect coupling of Figs. 1 and 2
coupled together; [0009] Fig. 4 is a side elevation, in partial cross-section, of another embodiment of a
quick connect coupling in accordancBRABHEECBFEEENT HEFRIBRAOMS] Fig. 5 is a side elevation, in

partial cross-section, of the. quick copnect coupling of Fig. 4, but s?l?lwin male and femal
components aféﬂ%écomﬁ%%l;s[a i\ eﬁ%{e ?éfu fglep%%%sﬁgch\ygr\iﬁg{}v 0 hg%%fﬁ[?éﬁf’éﬁ?grgﬁg%ﬁtﬁg in
accordance withd¢hearpre $entiresermiter confignsrend agvhoralven§ei] Riy. Pivadide walk, peatially in

elevation, of a ' Wj ' ; ' Qf the:valve prior
%@JX{%&W@%&%& iihhRsRieseriByantion.Shoving SOMRANSHES A

to final assembly; g. BA is a side elevation showing the components assembled with the valve

open; [0014] FRITBEIFS eRMERIeTEch oTEn R BBHF g, 8A;

‘ [0006] Fig. 1 is a side elevation, in partial cross-section, of female and male
components of a first embodiment of a quick connect coupling prior to coupling the
components;

[0007] Fig. 2 is a side elevation, in partial cross-section, of the quick connect coupling
of Fig. 1 showing the components being joined;

[0008] Fig. 3 is a side elevation, in partial cross-section, of the quick connect coupling
of Figs. 1 and 2 coupled together;

[6009] Fig. 4 is a side elevation, in partial cross-section, of another embodiment of a
qﬁick connect coupling in accordance with the present invention;

[0010]  Fig. 5 is a side elevation, in partial cross-section, of the quick connect coupling
of Fig. 4, but showing male and female components afier decoupling;

[0011]  Fig. 6 is a perspective view of the components of a fitting in accordance with the
present invention configured as a valve;

[0812] Fig 7 is 2 side view, partially in elevation, of a valve in accordance with the
present invention showing components of the valve prior to final assembly;

[0613] Fig. 8A is a side elevation showing the components assembled with the valve
open;

[0014] TFig. 8B is a side elevation ortented 90 fo Fig, 84,

[0015] Fig. 9A is a side elevation showing the valve in an intermediate position where it
is closing;

[0016] Fig. 9B is a side elevation criented at 90 fo Fig, 9A;

[0017] Fig. 10A is a side elevation showing the valve closed;



[0015] Fig. 9A is a side elevation showing the valve in an intermediate position where it is closing;
[0016] Fig. 9B is a side elevation oriented at 90 to Fig. 9A; [0017] Fig. 10A is a side elevation showing
the valve closed; 2 WO 2006/043921 PCT/US2004/033786 [00181 Fig. 10B is a side elevation
oriented at 90 w&igod@A9100191 Fig. 11 is a side view of an additional emadimentefithe valve of
Figs. 6-10, wherein the valve is biased to a closed position by a spring; [0020] Fig. 12 is a side
elevation, in partial cross-section, of female and male components according to another embodiment

of a quick con oupkng, Brar fo.; goupling the epmpanents #1023 Fig. 13-15 are side elevations, in
partial cross-szgtﬁfogri, o%tlﬁélt?l%éigc%‘r%ﬁgct couplir%é_%f Fig. 12 sf%())wing the C(%?Eo?

. DNnNe %nts%e'gjoined;
[00221 Fig. 16[Ma%ideTitevation siipaias tras2ditanH, SRR ReRUCE S MERY RSUpIIRG 611 igs. 12-15

coupled together. 100231 frig 144483 pideeleuaieinontariatiappss-section, of female and male

components according to angther embodiment of a quick.connect coupling..[Q024] Fig .18 is.a
perspective viddP3Ph sthigndf st G tﬁlgvt%f% égnﬂg%:ltagocﬁgf%n%&g? |g%f17; and [00251 Feig., 19is a

side elevation,dtnpritiatcrass:dagtion, wbthe quibkdornealicauplitly GhRRst LPEINETBgdther.
DETAILED DEc%g%If‘l%h%)%;{goo%ghgeferring now to Fig. 1 there is shown a first embodiment 12 of a
quick connect cogpilﬁg in aceor ance with the present invention having as cgmponents a receptacle
or female merf8A14, Higndld Hewibaidt 6l 1eRgD FHF LS BN 5 & ‘iir‘ﬂ&lgfri%(’g%f[ [0027]
Initially, the fem&glmgm@g% hasihe decking eheiig bkthaxiatlydpositioned in its relaxed state in an

wardly opening gio0ve.22, The joove 22 has 2 1er 26,10l SRS ERE ] °nd 30

the wall 30 ter e
of Figs. 12-15 coupled together; "

[0023] Pig. 17 is a side elevation, in partial cross-section, of female and male

components according to another embodiment of a quick connect coupling;

[0024] Tig. 18 is a perspective view of a stop nut for use in the quick connect coupling

of Fig. 17; and

[0025] Fig. 19 is a side elevation, in partial cross-section, of the quick connect coupling

of Fig. 17 coupled together.

DETAILED DESCRIPTION

{0026] Referring now to Fig. 1 there is shown a first embodiment 12 of a quick cqnnect
coupling in accordance with the present invention having as components a receptacle or
female member 14, a male member 16, a locking O-ring 18 and primary sealing O-ring 20.
[0027] Initially, the female member 14 has the locking O-ring 18 axially positioned in
its relaxed state in an inwardly opening groove 22. The groove 22 has a floor 26 radially
extending to side walls 28 and 30, the wall 30 terminating in an annular edge 31. Wall 28
- begins closer to the axis 32 of the female member 14 and has a wider surface area than th¢
wall 30. Tnboard of the wall 28 there is a frusto-conical stop surface 34 extending froth
inner cylindrical land 36 of the female member 14 to a tubular member or portion 40,
which may be a tube formed integrally or unitarily with the female member 14.
[0028] Extending forwardly from front wall 30 of the inwardly opening groove 22 is a
second cylindrical land 42 which has a diameter greater than the first cylindrical land 42
and an axial extent substantially less than the first cylindrical land. The second cylindrical

tand 42 joins a frusto-conical surface 44 which extends radiaily inward toward the axis 32



begins closer to the axis 32 of the female member 14 and has a wider surface area than the wall 30.
Inboard of the wall 28 there is a frusto-conical stop surface 34 extending from inner cylindrical land 36
of the female member 14 to a tubular member or portion 40, which may be a tube formed integrally or
unitarily with the dermalesmember 14. [00281 Extending forwardly from fronbwall<36:9f thedinwardly
opening groove 22 is a second cylindrical land 42 which has a diameter greater than the first
cylindrical land 42 and an axial extent substantially less than the first cylindrical land. The second

cylindrical land 42 iginasa [usiosconion suiface ddahishueiendsoadiolyinad tawasdihie axis 32 3
WO 2006/0438 1 PCT U820047033786 of the female member 14. The frusto- conlﬁgl sh%ulder 44

joins a cylindritarikieh S aBanae WRTes S htRLY dRermsts SLHSAMRITIRS' SR RS inner
diameter of th@yfllﬁgngyjlmg@ggl Iand 36 [00291 The male member 16 has a frusto-conical nose portion

50 and an outwardly (or_exteriorl en 52 |n hich the in )L is
Ksﬁh‘é&“ %]Ef‘por]?u h54 ?o% nose %‘f A e 8,0

seated. Groov¥%%’ SECon ou wardly opening gro ve 56. The
second outwaa"dl;moﬂgmpgrgn@gm%ﬁas wltghitiripaitorsEnea-fing 2his setshddrerts-tonical

walls 60 and 62 WhiENIDaKe NG IPOYRAEABSALERY Sanasyeplinguibs esindricalolagr 56. The

male member 16 then continues as a tube 66 which ma{i%)e m{mg{al or unitary with the male member

16, and in a uswaVabYcatERE IEEROEdA st BRI e i éf%ﬁfﬁes?aﬂédiﬁl%‘?ﬁ% h the

female membey,lid &vigiaesh m&%&ef%@@mvmm@ga@wpermﬁgeam@e&memiamynﬁdmmown

being inserted into the female membgr 14, it is seen that nos % th rrhale m%m%ggﬁli%q#ates the

elastic O- ring f@%llﬁ)@vm t}gr 6% g%‘?ﬁ {5 thie Temale member 14 untifthe frusto-

conical nose S&awwﬁetfrmstaiacmmh@siﬁamé Bﬂmmhbdmhaﬁéqnehﬁbérdwvﬂﬁﬁs poiFt ot O-ring

18, which has gxpa Bé%%%%%ﬁfﬁ&ydféfmﬁm@ﬁ?e%ewqg B:R@ening groove 22, then
contracts so ag glsgétoﬁmt%t gloutwar y opening groove 56 in maleqmember 16. [00311 Upon

pressurizing thi9ddtle 4RebrresRoN (s e RHHaTE the MBlerTamBFr A5or shown bemg inserted into

the female member 14, it is seen that nose 50 of the male member 16 dilates the elastic O-
ring 18 allowing the male member 16 to slide into the female member 14 until the frusto-
conical nose 50 abuts the frusto-conical surface 34 on the female member. At this point,
the O-ring 18, which has expanded agéinst its elasticity further intp the inwardly opening
groove 22, then contracts so as to seat in the outwardly opening groove 56 in male member
16. :

[0031] Upon pressurizing the tube 40 connected to the female member 14, or upon
pressurizing the tube 66 connected to the male member 16 so that there is pressure within
the tubes, fluid pressure on the primary O-ring 20 forces the male member 16 to move with
respect to the female member in the direction of arrow 70. Since the locking O-ring 18 is
constrained by the outwardly opening groove 56, the O-ring is forced by the frusto-conical
surface 60 to deform against the edge 31 joining the cylindrical land 42 to the second wall
of the fomale member 14, This causes the O-ring 18 to be squeezed through a gap 72
between the edge 31 on the female member 14 and the frusto-conical surface 60 of groove
56 on the male member 16,

{0032]  As is seen in Fig. 3, the locking O-ring 18 then abuts frusto-conical shoulder 44
extending from cylindrical surface 42 to the cylindrical inlet surface 46, which prevents
further axial motion of the male member 16 in the direction of arrow 70. The male

member 16 is then permanently locked within the female member 14.



pressurizing the tube 66 connected to the male member 16 so that there is pressure within the tubes,
fluid pressure on the primary O-ring 20 forces the male member 16 to move with respect to the female
member in the direction of arrow 70. Since the locking O-ring 18 is constrained by the outwardly
opening grooveybapihes@:ning is forced by the frusto-conical surface 60 teedefosmoagainst the edge 31
joining the cylindrical land 42 to the second wall of the female member 14. This causes the O-ring 18
to be squeezed through a gap 72 between the edge 31 on the female member 14 and the

frusto-conical fyffape 60,0 g0 RAOERpeTTARNNR dioldB3EL i Eisseondnrig salihe
locking O-ring 18 then abuts frusto-conical Shoulder 44 e>gen ing frgm cyl'ndr%%al suréace ﬁZ to the

cylindrical inlefhstirtaals 4b¢ WRRH Arégere: fitnBIRBRIBoA Of e MeId FEABEFTESh the direction

in
of arrow 70. Thgdalesmeamhaslfisinas parmaapgitlyidaskedufithienthe Sothatekmembai Bt 4 WO

20061043921 PCT/US2004/033786 [0033] Since the, locki -rin i ilgg%%ﬁggﬁqmable, it
forms a secontfii/ L8 tﬁ%t“é%%’s"t%sé tg%e?pSL/qi %(2%&/3 ;%%%%ﬂr%% rrlrigm %esji%%%%and the female member
14. AccordinglyalsesDidfonableasttontec appiicoaions if SuFiBne fdboth lock and seal the coupling

12, in which Cg@ﬁseﬂle S%@ﬁi@ﬂ@ﬁ%@e@@@@v%&?tﬁ@@&ﬁ%ﬁﬁoﬁ%ﬁ@M&%Qb sealing\@Hing

supplementin ealing action of the O-ring 18. [0034] While utilizing pressure within the tubular

¥
portions 40 anth&Ea é%&fﬁ%‘ﬁﬁ?@b?ﬁ%lﬁ%%% RaAY ebﬂéef?ltblé‘rg"f% &’r%l 9% 8‘1% e kept in
mind that lockipg shewld Biseinkseffectad by sishplyapiing haindlmahemdbebct 6l dnd fepraiéeemember
14 in opposite directions to maoyve fr he.Fig..2 position.t Fig. 3 position. [0035] Referring now
to Figs. 4 and STRHIEPE éoég%en%%% 1Ec)dliﬁﬁé()'liujtgi Ogg ?ﬁt[ele(;}fjli%gf%sﬁlﬁ%%t coupling is shown, the radial
surface 30, cylird&tal [Reftidy mostdochigical aidolilabease spepadipabrdimenbt d60foith PHFKof a stop

nut 80 which hag exleralieads S whigh uead inionismal thieads fdomiheiemalamember 14
Stop nut 80 has a radial shoulder 86 which abuts an end 88 on the femal&member 4' Prﬁgerably,

coupling of thehferserch enstrarindrigaldnieiA® ARrt B4 A 5°R I HSEHER BaFiF R A& Ranner as

82 which thread into internal threads 84 on the female member 14'. Stop nut 80 has a
radial shoulder 86 which abuts an end 88 on the female member 14'. Preferably, coupling
of the female member 14' and the male member 16 is accomplished in the same manner as
illustrated in Figs. 1-3. While coupling as illustrated in Figs. 1-3 is preferable, it is also
possible to effect coupling by inserting the male member 16 into the female member 14
prior to threading the lock nut 8¢ into the end of the female member.

[0036] The quick-connect coupling of Figs. 1-3 is permanent, whereas the coupling of
Figs. 4 and 5 can be decoupled by removing the stop nut 80 so that the locking O-ring 18 is
no longer restrained axially by the frusto-conical shoulder 44", ‘ |

[0037] The female member 14, which can be configured as a receptacle or port as well
as a tube, may be machined or molded as is the case with the male member 16. Optionally,
the female member 14 and male member 16 may be formed by stamping. The material
may be metal or plastic depending on its application.

[0038]  Referring now to Figs. 6-10 where a second embodiment of the fitting is shown,
it is seen that the fitting is now configured as a valve assembly 100 comprising three main
parts, i.e., a valve stem 102, a valve body 104 and an O-ring 106, The valve stem 102
comprises a male member in the form of a plug while the valve body 104 comprises a
receptacle or female member.

[0039] As is seen in the elevational views, the valve body 104 has a bore 110
therethrough defined by a cylindrical inner wall. The bore 110 has a first end 112 and a



illustrated in Figs. 1-3. While coupling as illustrated in Figs. 1-3 is preferable, it is also possible to
effect coupling by inserting the male member 16 into the female member 14 prior to threading the lock
nut 80 into the end of the female member. [0036] The quick-connect coupling of Figs. 1-3 is
permanent, whereasdheeoupling of Figs. 4 and 5 can be decoupled by reraoxingtkhesstep nut 80 so
that the locking O-ring 18 is no longer restrained axially by the frusto-conical shoulder 44'. [0037] The
female member 14, which can be configured as a receptacle or port as well as a tube, may be

machined or malalad g if; e GRS A éﬁ@ﬂ@ ¢ aHmkes Lo Rrtionallys thedamale maimker 14 and
male member 16 mag be formed by stam {q@The matei may be metal or plastic deg]_englng on its

application. [0338] REfsTHM ROl §3Fitiel PHFELG s eth bR B8R ST REREANE T Shown, it
is seen that thaiiittnedsmﬁwmsglgwe@l@atamlvemmhk;e,lﬁﬁ;ﬁompmmgnm mgliresgatts, i.e., a

valve stem 102, val 8%994 ar%d ?@r n %OGAHQQ %ﬁan%teerqupgf B{&Sﬁ%@f%"ﬁ member

in the form of 6{1% ug W |Ie the valve mprlses a recep cIe or e member. [0039] As is
seen in the elevatopalitidhesdve b‘&lvd%‘bdy 104 has a bore 110 therethrough defined by a cylindrical

inner wall. The o6 119has.a, frsbenst ha-aehie5 M 2006/048821.P CI JS20044083286 second

end 114. The second end 114 is relieved to provide a recess 116 having a shoulder, 118. The
shoulder 118 ishStgfRRy MsstokafiaartiPRd avE b St BITHER BXGehSPHMEERY OPIBI8FE8  threading
onto a containgrgrpibemndevice3vinakdiaadluidtperdims sychiag bif mdindlfnttecbfazpoeswﬂhed air or a

Toui. A hex i legge K290 s 1368 125, Molem 1R B OO IORIRLT e vave

stem or male mgn% an enatian 1 ojecting ra ere rom and a shank ortlon

132. The shankportsn 318§2amﬁremwhicéwwbehmghgweiﬁ@mmaﬂeeébﬁaneﬁlﬂ%%%

longitudinal opgning,4384n 4heiRnof am Quiwardly -RRANIRGG:QaY8A a{@&eaa@alﬁgéhem are two
grooves 138 dlgPosed at 180 from one another. Grooves 138 have first end 140, ch gel%lfposed

approximate th %ﬁma}ngq@@yéo:@ggmgmf the valve assembly 100, the valve stem 102, valve
and O-ring 106 are aligned as in Fig. 6 and partially assembled as in Fig. 7 by inserting the

valve stem 102 through the bore 110 of the valve body. As is seen in Figs. 8A and 8B, the
O-ring 106 is then expanded over the end 136 of the valve stem 104 and seated in the
annular groove 135,

[0042] The valve assembly 100 shown in Figs. 8A and 8B is then screwed into a wall
150 (shown in dotted lines) of a container or other device which has fluid therein. If the
fluid is a pressurized fluid, such as compressed air, pressure against the end face 136 of the
valve stem 102 will force the valve stem to move through the intermediate position of kigs,
9A and 9B to the posiﬁon of Figs. 10A and 10B where the O-ring 106 seats against the
frusto-conical shoulder 118 of {he annular recess 116. The O-ring seals the gap between
valve stem 102 and the wall of bore 110 by abuiting and deforming against frusto-conical
shoulder 118 and the cylindrical surface 119 and the annular recess 116. In addition, the
O-ring 106 is pressed against the surface 137, which defines groove 135 so that the fluid
behind the wall 150 does not escape through the end 140 of the gap 138.

[0043] When it is desired to relieve pressure behind the wall 150, the end flange 130 of
the valve is simply pressed back against the face 126 on the valve body 104 so that the
space formed by the groove 138 communicates with the space on the opposite side of the
wall 150. This allows air to flow into the annular recess 116 in the valve body 114 and
through the axial groove 138 in the shank 132 and radial groove 144 of the male member
102 (see Fig. 6) to exhaust air from behind the wall 150 to a lower pressure, such as that of



a second end 142 that communicates with a radial groove 144 in the end flange 130. 100411 In order
to assemble the valve assembly 100, the valve stem 102, valve body 104 and O-ring 106 are aligned
as in Fig. 6 and partially assembled as in Fig. 7 by inserting the valve stein 102 through the bore 110
of the valve boW A6848Ean in Figs. 8A and 8B, the O-ring 106 is then expiaritdedewes e end 136 of
the valve stem 104 and seated in the annular groove 135. [00421 The valve assembly 100 shown in
Figs. 8A and 8B is then screwed into a wall 150 (shown in dotted lines) of a container or other device

which has f'“@ﬁ@%ﬁﬁj&mﬁiﬂéeatfﬁéi%ﬂé@. piessyrzpefichiRushiasapmpresser aillpressuievagainst the
end face 136 of the valve stem 102 will fgrce the vgi@stem fo mOée thtré)u h the intermediate position

of Figs. 9A ant*gBlis Hie HoattbiPderigd oA Adi 03 RRENETHE B2Ff VS

-rlngel seats against the
frusto-conical shewdper Rd@rohtheranoligr idcebed a6adrfitodriimgbsdatzthefghp sbinsenvilve stem
102 and the wall pf bore 119 by:aburting, and dsfanming-againsiysioscenicabahetdersdgsand the
cylindrical surfg!iog fl%'oa%% ?ﬁ%@%ﬁglér recess 116. In addition, the %—ring 106 is%sissed against the

surface 137, whitlhwéfines groducrrgssbohRrmetnitriebrdy i waler st FBEESHYLESSE through

the end 140 of the gap L3 0PAR k- Whendtisdesiechie soligvaqressuiel tehinddhe valdeo, the end

flange 130 of the valve is simply pressed back against the face 126 an the valve body 104 so that the
space formed B9%hé Yrdoveet %B%ﬁﬁffﬁqg@\ﬁﬁwﬁ?eﬁéﬁa% S e 9% ke

0 ?ﬁsmon 3 %0 :
J € 0n the opposite side of the wall 150.
This allows airgesfiaw #1tigha @GRaniat(BceanddBantthchvatebdbdly bratamdtitalbugithedessibl groove

138 in the shank 132 and radial groove A4 gfihe, mals MEmPSL.L02 (588 FidaBhin Gbaust ai from
f .
behind the waP 150t a?%b?/é’?%t%é%?ulrse, e o T P(E:T/{%szoo,zt/ossma the

surrounding ateéépbrrpretsprereeinre SuuYERESIeHER RvEestEin RO WL G IHEPER RBFHIMe Fig. 8A
and 8B to the FigrL0A 2R I8P As lRtPpelaaeberalveo R4 R e igginostsipglidliwhere an

additional embodiment of the valve assembly 10Q’.is shown, the fitting is similar to that of Figs. 6-10
except that a CBIFEPANGAED R CHRsIBE ST Zﬂoan dtdP PEEiEt Pe? tonfgnﬁ%%gsill%%l‘@gvﬁ};@?/ ’1%2? The coil

spring 160 preggesaive stem 102 is pressed back against the end face 126 of the valve body 104 so that _
the groove 138 is open to the space beyond the valve body 104 and fluid can escape
through the axial groove 138 and radial groove 144 into the surrounding environment.
[0045]  Referring to Figs. 12-16, a ﬁtting 12” according to another embodiment of the
present invention is shown that is substantially similar to the embodiments illustrated in
Figs. 1-5 of the present invention with at least one exception, namely, a male member 16”
of the fitting 12” does not include a sealing O-ring. Instead, 2 sealing O-ring 20° is
received in an inwardly opening groove 22”7 in a female member 14”. Providing the
sealing O-ring 20’ in the female member 14” enables the use of a larger diameter sealing
O-ring that would not othérwise fit within the groove 52 of the male member 16 shown in
Figs. 1-5. Additionally, removing the sealing O-ring from the male member 16” allows
sroove 52 to be eliminated from the male member 167, which enables a larger bore
diameter in the male member 16”. Moreover, removing the sealing O-ring from the male
member 16” reduces the insertion force required to couple fitting 127, since the sealing O-
ring 20° does ot need to pass through a locking O-ring 18’ during assembly. Locating the
sealing O-ring 20’ within the inwardly opening groove 227 of the female member 147 also
enhances the ability of the fitting 12” to support a side load.
[0046] Referring to Fig. 13 where the male member 16” is shown being inserted into
the female member 14”, it is seen that a nose 50” of the male member 16” pushes the

locking O-ring 18’ against the sealing O-ring 20°, centers the locking O-ring 18" and then



against the flange 130 urging the flange to move away from the end face 126 of the valve body 104 to
urge the valve assembly 100' to the closed position similar to the closed position of Figs. | OA and
10B. Consequently, the valve 100" is automatically in the closed position. If the container is filled with
water or a low pressuresfierid which may not exert sufficient pressure againstithsaatusstem 102 to
urge the valve stem from its open position of Figs. 8A and 8B to its closed position of Figs. 10A and
10B, the spring 160 supplies the necessary force to close the valve 100'. If it is desired to vent through

e valve 1004z the Yalke Relihd Gimpresseoiack aaninskineReriage 426t theovalve body
104 so that the groove 138 Is open to the Space beyond the valve body 104 and fluid (f‘an scape

through the axiePgloBrmbag hdAadharardobies i hb e LakBe miedhvitBh et BB 4b)
Referring to Figge 118 fittingid tnseeisingity arbthdnembodimpeat pi(thanpeedghtopuention is
shown that is substantially similar fo the embadiments illustrated.in Figs. 1-5 e invention
with at least or%(’@%@&iorﬁr?%ﬁ?eﬁé? E‘Fﬁté)réor%lgranﬁig?elé gffflﬁlégﬁttln}leénﬁg' %oegﬁ%?ﬁ%élﬁg % sealing
O-ring. Insteadoaisdatinty@ Frigddiishedeaivkdinviidartly oekinia § grepdé’ 2oniRusiedmile

member 14", Fr’;cr)os‘é(i?iﬂﬁl’aﬁlﬁaﬁﬁﬁly%&ﬁ( B iBeifemale mambas i xenalesitagiae aha larger

diameter sealing O-ring that would not otherwise fit within the groove 52 of the male member 16
shown in Figslopking@ainenisiys serrssmbemeLeambesriAg ik fite TEMbE E8 Uitws
groove 52 to bg,glimingisRdrenpasmale mamber 1okijlwhiehienatiess! iaghnbar aiesheter in the
male member 16", Moreover, removing the sealing O-ring from th al ber 16" 1 s the
insertion force fe§iffed4d ¢ 48 USG5 slllﬁcaeq eeageegﬁéoél -uFier%n Zbggggsg%f{) %Qg%gﬁ %g ?)%%s
through a lockingDieing 1 8hd Usinigtas semy iy . dootarinigvbirs dwlibern odribe2ongleninctrkeridardly
opening groov%%3 . osf tlh%d;{amﬁlgsnlgﬁnber 14" also enhances the ability of the fitting 12" to support a

side load. [004 e ersrllﬁg to Fig. 13 where the male member 16" is shown being@inserte into the
I &-ring 18'

female membel0847] it i\seberihit Bigoke W&Qﬁé’ﬁ‘?&i’éﬁﬁ?ﬁﬁ%ﬁﬁ%mﬁwﬁ%@ o
against the sealing,fd-5pg 20 &epRIrsthelosking @nngat8aandahenhichMiak2006/gdd92156”

PCT/USZOOM%%%%% by flaring away from the cylindrical floor 58°. In an embodiment, an angle A of
frusto-conical walls 60° and 62’ is approximately 60 degrees relative to floor 58’; however,
the angle A is not necessarily limited thereto, The outwardly opening groove 56" may
include corner radii between the walls 60° and 62° and the floor 58 of about one-half the
diameter of the locﬁng O-1ing 18°. Similarly, the deptﬁ of the outwardly opening groove
56” may be about one-half the diameter of the locking O-ring 18” and the width of the
outwardly opening groove 56” may be about the same dimension as the diameter of the
locking O-ring 18’. The dimensions of the shoulder 44” and land 427 in the female
memmber 14” may be substantially similar to the dimensions noted above with respect to the
outwardly opening groove 567 in the male member 16
[0048] In an embodiment, the hardness of the locking O-ring 18’ is between about 70
and 90 durometer (Shore A), but is not necessarily limited thereto. In a non-reinforced
polymer O-ring, this hardness results in a compression of between approximately 10-25%,
depending on the diameter of the locking O-ring 18’ and the corresponding dimensions of
the outwardly opening gréove 56>, the shoulder 44" and land 42”. The working pressure
of the fitting (i.e., the predetermined pressure below the pressure that causes the male and
female members to separate) is generally determined by the shear strength of the locking
O-ring 18°, which may be enhanced by compression of the locking O-ring. This feature is

particularly useful when using non-reinforced polymer O-rings, such as elastic polymer O-



dilates the elastic locking O-ring 18' allowing the male member 16" to slide into the female member
14". As shown in Fig. 14, both the locking O-ring 18' and the sealing O- ring 20' expand against their
elasticity further into the interiorly (or inwardly) opening groove 22". Prior to the fiusto-conical nose 50"
of male membavd &lednustimg a frusto- conical surface 34" within the femaleanester @4 7sehe locking
O-ring 18' contracts so as to seat in an outwardly opening groove 56" in male member 16". As shown
in Fig. 16, the locking O-ring 18' is squeezed between a shoulder 44" and a land 42" when a

longitudinal foﬁ%%i.s A0Rlag, 18, SERAURICHE QRMReEWVBiksthashauder 44” aldianahd22are shown
in Figs. 12-16 as™being contained in a threaded sttﬁgﬂ?uﬁ ', it will pe agpraiciated thgill shc%utlgler 44"
€

and land 42" ni&y s Bawed reg iR CaRPBSHY L EnerhBEr T4 A1P88I7Sa 2 Shown in Figs. 1-3.

[00471 As shoyyayishhrignd] eataakdly pRebind ¢ donethé finclsdesdaylifdrical floor 58' and first and
second frusto-conjcal walls 60" and 62', which make the gregye a6";concave by flasing away from the
cylindrical floo @gfn agﬂéem 180?ﬁ%dté°n ﬁ gﬁlta%@&%f i S£s'lto-(:o’nic(r:%d 1v§(iai!f~&s?%0 an(%f 62" is approximately
60 degrees relativadasios 58 frolve\ssp ttwendhe ruerpeRbeckEanmy HnifeaalserstBPFHé outwardly

opening groove 56/ may. inclide corneragii-hanmesnstee walls6Mhantha2iand thadlaerhyof about
one-half the diameter of the locking O-ring 18'. Similarly, the depth of ,th%((,)u%wardlyi ogtenirlllgegroove
56" may be ab8RBHE-BEIP TR amb e o R o SN D -Aiflg 18R§ﬁ?f€mj§ idtff of th&*Sutwardly

opening grooveRGcmaysbaabeutihe same stinsensinteasithectialndtend stae tHodking O2ing 18'. The
dimensions of the shoulder 44" and.land 42" in the femal aay,besubsiantially similar to
the dimensions"vrhb“?%aag?)g{?esev@i greéﬁ%%tﬁt% fﬁéy%%f‘\?ﬁg%ﬁi%%%%{%%%ve Sé?é'l%in the male }rgléember
16". [00481 In Grmmbagitesttititirascnizesaotitheofobrisepngfty e Rbetiieassdisact 6 Bnd 90

durometer (Shﬁ /iag BL-‘H%Q%‘_%?%?éé&ﬂ{%ék@&&&%%@&%@@%@@h@mﬁ&d raehumer -ieg, this

r
hardness resu % In & compression of between approximately 10-25%, depending on the dggaagneter of
", the

the locking O-HH§TER 13 PDE OGS FERHIFRIMFFSh S0P ost Afhd Bttty h§ GPobvE
shoulder 44" aqngiand. 4 or pewatine eatbee Mhihe fitting (i.e., the predetermined pressure below
the pressure th[a{ltO%%iJse%{gz?eemrlqga lt% *9gqs.. 17-19, a fitting 12°” according to another embodiment of the
present invention is shown that is substantially similar to the embodiments shown in Figs.
12-16. In addition to the features shown in Figs. 12-16, a female member 14’ and a male
member 16° of fitting 12°” include a rotation inhibiting feature 90 adapted to inhibit
rotaﬁon, of the male member 16°” relative to the female member 14°”. In an embodiment,
the rotation inhibiting feature 90 includes a polygonal-shaped opening 92 in the female
member 14" and a corresponding polygonal-shaped protrusion 94 on the male member
167 that is sized to mate with the polygonal-shaped opening 92 when the male member
167 or the female member 147 is rotated to a predeiermined angular position. The female
‘memtber 14’ may also include a cavity 96 positioned between the polygonal-shaped
opening 92 and the locking O-ring 187, which is sized to receive the polygonal-shaped
protrusion 94 regardless of the angular orientation of the male member 1477,
[0051]  In the illustraicd embediment, the cavity 96 is slightly larger in diameter than the
distance across corners of the polygonal-shaped opening 92, which permits the male
member 16 to rotate freely. The position of cavity 96 also corresponds with the position
of the 1ockiﬁg O-ring 18”7 within the inwardly opening groove 22" to permii the
polygonal-shaped protrusion 94 to rotate when the locking Q-ring 18” is seated in the
outwardly opening groove 56’7 of the male member 16’ The cavity 96 also allows

disassembly of the stop nut 80" without rotating the male member 16’ by pushing the



female members to separate) is generally determined by the shear strength of the locking O-ring 18',
which may be enhanced by compression of the locking O-ring. This feature is particularly useful when
using non-reinforced polymer O-rings, such as elastic polymer 0- 8 WO 2006/043921
PCT/US2004/688%8&rizgs. Accordingly, the outwardly opening groove 56 thesshaoukdess44" and the
land 42" are configured such that compression of the locking O-ring 18' alone is sufficient to prevent
removal of the male member 16" from the female member 14". [0049] Like the embodiment shown in

Figs. 111, the lagking. @:110g-4 7, {058 ReaoRdanisaah that s6als Adap beleaneuTsse member
a

16" and the female member 14" and inhibits the ingression of contaminants, s_uchgaj; dirt and other

debris, into invikdly thsgeivsgrgrobecs 2rBiad Fh B RarB el 14e EdrdingR B At TR A some
applications, the1qgking Q¥ienkd: ismswiicieRido bpiip)dckasindsappibgatistingad 2 ipolydricki-case the
sealing O-ring 20' may be deleted or is.considered as an.additiopal.sealing. O-rin lgmenting the
sealing action ¥t SBEHAG BI4iHg 587 Wr%a}’e% fehc r8¥’t%eg 3cp ano -r?r%efgl‘ﬁe theb 1

e ’ In the compressed
state also imprekasttedarnibiatiomtesidtascs oicihds ey (spadiculdidy. Wién compared to prior art

fittings that em sph al_logking fi g '@@-ﬁgﬁg’ tead Bibbar Quing, [R0R01 Referring to
Figs. 17-19, ailg%'t%ﬁgFl 1 pﬁgé@& Qij &%% n({é{%gé%%é%pﬁdiment of the present invggt%%ﬁis sh%]w that is

2" accordin f !
substantially smﬁaﬁ&%@mﬁﬁégmﬁsgm fpRsandsalien fhal dfdiHe the 18426188 Bown in
Figs. 12-16, a fgmale saembesside. andia male: preraen hatof-bitiiagkashinthydeaffotagia’thhibiting

feature 90 adapted tg inhibit rotation of the male. membey 16" relafive.t femal 14™. In
an embodimerﬁ‘?f?ﬁee tiBf ﬁ%%%ﬁ?ﬁ‘&?eé%%t%ofn% &%%rsf}]ﬁﬁa%ﬁy?éﬁ% -sﬁ?ﬁﬁ%&%ﬁg %115%/ the

female membeée ©4d and stoposreBpg rvding pﬁﬂy@@h&l@?&%@d@?@tﬁ@@t@ﬁ@ﬁcﬁﬁ%wﬁq@rﬁéﬁ%er 16"
that is sized to male-with INg P%Y?P-H?d'1%*&@&%41%%%&&%&%%&&%&@%mﬁ@}@ﬁmelﬁi'éﬁf;ébe female

member 14™ is rotated to a predetérmined angular position. The female member 14™ may also
include a cavity88. pHkifsBEcHeRFisH IRy Wl orhan SsdsEalcopentry B AndaBisadig Blring 18,
which is sized {gifeceinsiienpeiaoRalRhaPeHmanifold, as opposed to being secured to a component

using the threaded interface shown in Figs. 12-19.

[0053] The female member 14° illustrated in Figs. 17-19 may also be configured to
mate with male members that do not necessarily include a rotation inhibiting feature 90.
For example, if the rotation inhibiting feature 90 is not required, the stop nut 80 may be
manufactured without the polygonal-shaped opening 92, while retaining the cavity 96 sized
to receive the polygonal-shaped protrusion 94 on the male member 16’ This allows the
use of the same male member configuration for all applications whether or not the anti-
rotation feature is employed. Alternatively, the male member 16’ may be manufactured
without the polygonal-shaped protrusion 94 to permit the male member 16™ to rotate when
mated with the female member 14°” illustrated in Figs. 17-19 or the female member 147
illustrated in Figs. 12-16.

[6054] It will be appreciated that the anti-rotation feature 90 is not limited to the
polygonal-shaped opening 92 and the polygonal-shaped protrusion 94 shown in Figs. 17-
19. Alternatively, the anti-rotation feature 90 may include other rotation inhibiting
interfaces, including without limitation, cooperating splined surfaces on the male and
female members.

[0055] The present invention has been particularly shown and described with reference
to the foregoing embodiments, which are merely illustrative of the best modes for carrying

oui the invention. It should be understood by those skilled in the art that various
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protrusion 94 regardless of the angular orientation of the male member 14™. [0051] In the illustrated
embodiment, the cavity 96 is slightly larger in diameter than the distance across comers of the
polygonal-shaped opening 92, which permits the male member 16™ to rotate freely. The position of
cavity 96 also cogrespaasiaiwith the position of the locking O-ring 18" withipdhg ipwardhysapening
groove 22" to permit the polygonal-shaped protrusion 94 to rotate when the locking O-ring 18" is
seated in the outwardly opening groove 56™ of the male member 16™. The cavity 96 also allows

disassembly of fhe stop nit 80" withauh ralipg:th e, RAIL MEMBES4 6, Y. AYSPIRY hei WGy

§
2006/043921 PaCT US2004/033786 male member 16™ further into the female member 14™ before

removing the stpFtitingohe IS RS HERM SieRrEREpEerD TR o 2usherene A RS FEHHODAvided
within the stop quitn&0nimdiTeiRmbediment shpumednikigeatkhel@llitwilk bRiappretiated thajdoe

polygonal- shaped opening and the cavi ay.also be provided in the body of female member 14™
he the femaEE IR QoL LT O et e Ce s W cab St SHRE R
polygonal-shapedipbirtsdion G4t dithebpo Vhorigbeiriad fope mirigntizratboubt deidedessinsdizt and

tactical indicatign,that the Jiling, 4 7,056k AR MAL S MALEERIERRUI R Ris dROUHE JuEYENts @
user from disassembling the f|tt|n§§1é2"' before depleting the pressure. An interior edge 99 (Figs. 18

and 19) of the &RthoBFiEcdE tis @5 8 IPPYGRERT VAR RV ARE BAORB RIS $8R R R0 -conical
stop surface (syelheas suriass. 3446 Eiter] NiRnrgditesnbednany actiine camplaxityOthgdemale
member 14"'.;93 featqée is Earticular.%.ys ul when the female rrﬁ?rtnber 147 is machined directly
into a compon ?’,t‘%ﬁ@ﬁ gnéelpdﬁ]%SS&PPnarﬂ 0 ,0651%10558%31 {0 nesingas%lg e %01 aecoimponen% using
the threaded intericgesiatmm in Figs. 12-19. [0053] The female member 14™ illustrated in Figs. 17-19
may also be configured to mate with male members that do not necessarily include a rotation
inhibiting feature 90. For example, if the rotation inhibiting feature 90 is not required, the stop nut 80"
may be manufactured without the polygonal-shaped opening 92, while retaining the cavity 96 sized to
receive the polygonal-shaped protrusion 94 on the male member 16™. This allows the

i1



use of the same male member configuration for all applications whether or not the anti- rotation feature
is employed. Alternatively, the male member 16™ may be manufactured without the polygonal-shaped
protrusion 94 to permit the male member 16™ to rotate when mated with the female member 14™
illustrated in Figs. 17-19 or the female member 14" illustrated in Figs. 12-16. [0054] It will be
appreciated that the anti-rotation feature 90 is n&laimted to the polygonal-shaped opening 92 and the
polygonal-shaped protrusion 94 shown in Figs. 17- 19. Alternatively, the anti-rotation feature 90 may
inciude offé (HEABAChHibiting interfaces, including without limitation, cooperating splined surfaces on
the male and female members. [0055] The present invention has been particularly shown and
described with teferensditigntheoforatjoisy embodiments, which are merely illustrative of the best
modes for carrying out the invention. It should be understood by those skilled in the art that various

10 WO 2006/043823peTE/ Wi2004/033:686v Al terimaties forthé: embasimentsmkthe-diventian described

wonton S BG4 ARG AL e SRR hal e Mg Slie dihd Wbcacope of

the inverstipriamsktibéthe method and apparatus within the scope of these claims and their
equivalents be covered thereby. This description of the invention should be understood to include all

novel and non-ghyious somiinations.af slerenis.desadhed:narain, 20d elejmsmay beprgsented in

this or a later application to any novel and non-obvious combination of these elements. Moreover, the
foregoingrembydintentsaRUIISHRtIVBCHAY HowiBgiadfeature or element is essential to all possible
combinations that may be claimed in this or a later application. 11 Claims What is claimed is: 1. A
fitting comprising: O-ring seated between the outwardly opening groove in the male member and the

shoulder and the land of the receptacle to prevent removal of the male member from the
receptacle, wherein the outwardly opening groove, the shoulder and the land are configured
such that compression of the O-ring is sufficient to prevent removal of the male member from

the female member.

2. The fitting of claim 1 wherein the male and female members are tubular and
wherein the O-ring extends completely across the gap between the male and female members

to form a seal therebetween precluding passage of fluid through the gap.

-

3. The fitting of claim 1 wherein the O-ring is initially within the female member
and wherein the female member includes an inwardly opening groove positioned behind the
shoulder; the male member having a nose receivable through the O-ring, wherein when the
male member is inserted into the female member the O-ring seats in the outwardly opening
groove of the male member to engage the shoulder of the female member when the

longitudinal force is applied to separate the members.

4, The fitting of claim 3 further including an additional O-ring received within

the inwardly opening groove of the female member.

12



a receptacle having an inner wall forming a female member, the inner wall having a shoulder and a
land, wherein the shoulder is removable with respect to the inner wall of the female member; a male
member received in the female member with a gap therebetween, the male member having an
outwardly opening groove, and an O-ring seated between the outwardly opening groove in the male
member and the shoulder and the land of the receptacle to prevent removal of the male member from
the receptacle, wherein the outwardly opening groove, the shoulder and the land are configured such
that compression of thEh®-finmis slffisient tovhrevientiresioudtief thecmdleumdmbehfradedthmtemale
member' %ﬁ%lhiesﬁttﬁlrré%do ! Ctlg I%elye\:lheertglcrfet O'Irnnlanle %%dé%rln?elenrln e{gg)r?r\% erree%ulelg S d\é\f‘hxesrem the
O-ring exténds comple edly AcrosSHie gap be Ween the tale and female members 10 form a seal
therebetweesvgsecitsint pessage lef dldd ity o ihergapbdr ibhe: fitingvoll ctaimtiewheraaeithe O-ring
is initially within the female member and wherein the female member includes an inwardly opening
groove positiongd behing thea;shauidag;ithe male.memiennaving adaessirecelvablertraugthe
O-ring, wherein when the male member is inserted into the female member the O-ring seats In the
outward(§espesige rosvedt e marHfEMBer to engage the shoulder of the female member when
the longitudinal force is applied to separate the members. 4. The fitting of claim 3 further including an
additional O-ring.receiVd fititinin othddnwardiyeopenhngddoovsabOhenfe malesmemben 12 Bodibe fitting
of claim 1 \é\{q%}ein the shoulder is configured as threaded nut, which is threaded to the receptacle
forming {he female member, whereby the shoulder is removable from the receptacle allowing the male
member to be removed from the receptacle. 6. The fitting .of claiim 1 further including an additional
O-ring for sealirly pethBEA RS ARGARI aASHASReArbe oA ﬁalarfﬁﬂﬁw%%# BRWHErHhe

additionah@iegi8 Resitiengd ansther malgarpemhekr.

9. The fitting of claim 6 wherein the additional O-ring is received in an inwardly

opening groove of the female member.

10.  The fitting of claim 1 wherein the O-ring consists of a non-reinforced elastic
polymer.
11.  The fitting of claim 1 wherein the male member is a plug axially movable

between a first position in which the gap is maintained and a second position wherein the gap

is closed.

12.  The fitting of claim | wherein at least one of the female member and the male
member include a rotation inhibiting feature adapted to inhibit rotation of the male member

relative to the female member.



8. The fitting of claim 7 wherein the additional O-ring is positioned on the male member adjacent to
the nose of the male member. 9. The fitting of claim 6 wherein the additional O-ring is received in an
inwardly opening groove of the female member. 10. The fitting of claim 1 wherein the O-ring consists
of a non-reinforced elastic polymer. 11. The fitting of claim 1 wherein the male member is a plug

axially movable) hetweaan gifitgt positiomin Mmhichetap 0@p isomatiainediand dsegenthgasition wherein
the gap is_closed. 12. The fitting of claim 1 wherein at least one of the female member and the male

memberRABIGeR A TRRb P RGRIBRING Q50 IFE Al Pt 16 i fmDicr SO SR I SRR ative to
the femalg.meoae 42 kid heffbaoeiclimeldovhakein thenofalipiigitinedeptuiadnaludes a

polygonal-shaped opening in the female member and a correspondjng polygonal-shaped protrusion
on the mARTFASHHER AP TLRS FSR MstE RRT T SONR 6 RURSHEBRESH WiEHhe male member

or the female member is rotated to a predetermined angular position. 14. The fitting of claim 13
wherein the femdle mdimbditinmtudds datavifyd pobitioinethbetwaels thecpolgyonglusisapedeapéning and

he OB NIE0y saigedia e 81@&'39@%3/@9@9&_&93%& RretrysiRD regardiess alithe aagular
orientation of the male member. I5. A fitting comprising: a female mémber including a receptacle
having athérpdy svait] tHenad eretalsipesdmdlean dhihardigdpeniinygtsove] Gdandhaving s diameter
less than the diameter of the inwardly opening groove, and a shoulder; a sealing 0-ring received in the
inwardly openingsgrooxefiginaalenmeixingsr received in the female member with a gap therebetween,
the male member including an outwardly opening groove, wherein the shoulder is configured as a

threaded nut, which,igdhyeadediip thadecepiasiadermingdhs iamale membet whesg By dhgighoulder
is removable from the receptacle allowing the male member to be removed from the
an inwardly opening groove, a land having a diameter less than the diameter of the mwardly

opening groove, and a shoulder;
a sealing O-ring received in the inwardly opening groove;

a male member received in the female member with a gap therebetween, the male
member including an outwardly opening groove, wherein the shouider is configured as a
threaded nut, which is threaded to the receptacie forming the female member, whereby the
shoulder is removable from the receptacle allowing the male member to be removed from the

receptacle; and

a locking O-ring positioned between the outwardly opening groove in the male
member and the shoulder and the land of the receptacle to prevent removal of the male

member from the receptacle.

16.  The fitting of claim 15 wherein the male and female members are tubular and
wherein the locking O-ring extends completely across the gap between the male and female

members to form a seal therebetween precluding passage of fluid through the gap.
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receptacle; and a locking O-ring positioned between the outwardly opening groove in the male
member and the shoulder and the land of the receptacle to prevent removal of the male member from
the receptacle. 16. The fitting of claim 15 wherein the male and female members are tubular and
wherein the locking O-ring extends completely across the gap between the male and female members
to form a seal therebetween precluding passage of fluid through the gap. 14 17. The fitting of claim 15
wherein the locking O-ring consists of a non- reinforced elastic polymer. 18. The fitting of claim 15

wherein at Ieast}gne otrH%e fitﬁ gleop%mggr Eg% &emalﬁén%pggrgir@l_%g% a.[otation jphibiting feature

adapted to inhibit rotation of the'male member relative to the female member. 19. The fitting of claim
1.8 whensimthresditisie ipdlithiig feature includes a polygonal-shaped opening in the female member
and a corresponding polygonal-shaped protrusion on the male member that is sized to mate with the
polygonal-shapesgl opemirgfishenothairale mehaben istratatediio of prrdfiesitnechtirgulardptsition. 20.

The fitting of claim 15 wherein the female member.includes a cavity . pasitioned.between the
polygonéﬂgﬁaﬁlgalgﬁremﬁ@%%a ﬁ%aﬁﬁﬁﬁa%%ﬁh‘%ﬁ igegﬁ%‘"eed%aapé% |\t/(g l%’é%f:)to é%hoé'l-gfé 2d') B‘Ir%trusion
regardlesscafiberalagutan anie fiatinmsé titeimale member. 21. A fitting comprising: a female member
including a receptacle having an inner wall, the inner wall including a shoulder and a land, wherein the

shoulder is configured g adhieadgd ik, WRich iz threaded il ReeRiaserionming, thgiigmale

member, whereby the shoulder’is removable from the receptacle; the receptacle further including a
first rotatRMMVEPIBItARGRPR MPRENE rimlSen Erisde rBcaIVEd Wdhe RITEPIREIMBaINgraalaipped

therebetyeen, dhe malk MamberBaving: a0 xwaydiyOReAING IFRVE Ak ASeEUMLIRIgtaR Inhibiting

member selectively engaged with the first rotation inhibiting member of the female member to inhibit
rotation SheHBaNARCERET eI ENTHES pEEIVRS forB A ANRRPIEC TaNd
20.  The fitting of claim 15 wherein the female member includes a cavity
positioned between the polygonal-shaped opening and the O-ring, which is sized to receive

the polygonal-shaped protrusion regardless of the angular orientation of the male member.
21. A fitting comprising:

a female member including a receptacle having an inner wall, the inner wall including
a shoulder and a land, wherein the shoulder is configured as a threaded nut, which is threaded
to the receptacle forming the female member, whereby the shoulder is removable from the

receptacle; the receptacle further including a first rotation inhibiting member;

a male member received in the female member with a gap therebetween, the male
member having an outwardly opening groove and a second rotation inhibiting member
selectively engaged with the first rotation inhibiting member of the female member to inhibit

rotation of the male and female members relative to one another; and

15



15 an O-ring positioned between the outwardly opening groove in the male member and the shoulder
and the land of the receptacle to prevent removal of the male member from the receptacle. 22. The
fitting of claim 21 wherein the first rotation inhibiting member includes a polygonal-shaped opening in
the female member and the second rotation inhibiting member includes a corresponding
polygonal-shaped protrusion on the male member that is sized to mate with the polygonal-shaped
opening when the male member or the female member is rotated to a predetermined angular

orientation. 23. %g%ﬁﬁl_@s%é)sfi%%ﬁ pewhsrein thedamalememberncludesa ﬁ?a‘i@%n&%@lﬂé}%d

between the poly aped opening and the O-ring; which is Sized to receive the
polygonahsshpeldprandiSlenanshef dhesesefntelarig menvererramanl stithe male menhsedron thditting for
coupling.a male member to a female member, comprising: a receptacle having an inner wall forming
the female member, the inner wall having a shoulder adjacent an opening of the receptacle, wherein

the shoulder is movable with respect to the inner.wall of the female. ber; the male member
received in the %‘male 8rﬁ%@gﬁfﬁ{?@a%ﬁtNg?’%rﬁé'fv@éeeéﬁhreo%té & Irirq:heiepﬁ )& Hléa\ﬁﬁ)ﬁrafﬁl U \?vsa?dly
opening pgrbaxeabekaadQpingnpdsitioneshbédweanibeadtwardly operitg gidelsitithenratermember
and the shoulder of the reca tacle to prev nt re ov?l of the male m%mber f%om h? recez%agle. 25.
The fittinoPaf&ich PPRHSSIT RO ey ; Thich i thréade?

|§pceonﬂrgou%sdoans Athteaded At w ich i< Thiéaded to the
receptactedfiermitig e femalesnsrmper, opbeirgbyihe shouldét iscrebeovahie ffomatbherecbptdsie

allowing the male menaber ta be remaved from the receptacle. 16
rotated to a predetermined angular orientation.

23.  The fitting of claim 22 wherein the female member includes a cavity
positioned between the polygonal-shaped opening and the O-ring, which is sized to receive

the polygonal-shaped protrusion regardless of the angular orientation of the male member.
24. A fitting for coupling a male member to a female member, comprising:

a receptacle having an inner wall forming the female member, the inner wall having a
shoulder adjacent an opening of the receptacie, wherein the shoulder is movabie with respect

to the inner wall of the female member;

the male member received in the female member with a gap therebetween, the male

member having an outwardly opening groove, and
an O-ring positioned between the outwardly opening groove in the male member and
the shoulder of the receptacle to prevent removal of the male member from the receptacle.

25. The fitting of claim 24 wherein the shoulder is configured as a threaded nut,
which is threaded to the receptacle forming the female member, whereby the shoulder is

removabie from the receptacle allowing the male member to be removed from the receptacle.
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