LOW PRESSURE FI TTI NG BACKGROUND OF THE | NVENTION Fi el d of the Invention

[ 0001] The present invention relates to |ow pressure fittings. Mre

parti cul avbypodidasozpr esent i nvention relates to | ow pres®araSkontoiTgs such
as | ow pressure couplings and | ow pressure val ves. Background of the

I nvention [0002] There is a constant need for fittings used to convey and
contain fluids. Since there are mllions of these fittings used in mllions
of devices, it is desirable to configure these fittings so that they are
bot h Iom1|n cost and reliable, | ar fittings are | ow pressure
qui ck- connect fittings, whichl %W@rﬁ%ﬁ'é ﬁﬁﬁé\lﬁed fittings in thousands
of applications, and val ves which vent devices such as pressurized air
containers and provide liquid drains for containers. Wth respect to
keepi ng costs of such fitti NGsCKSROGND QE THBIEYBNHONt here are needs for

desi gns |“h Cﬁnﬂbe qachined nol ded or end formed. It is also desirable
to have coffeNe O are easy and i nexpensive to nmanufacture and which
do not refgoie SHRS bﬁa@éﬂtqhv&ﬁ@ﬁ%ﬁtds Nto MBWUHREULE ififighdsN OMfoRO ParticOIRA] thei
configuring relatlvely inple devices, it Is also desirable to use
conponent gresentl inveniéen rlafesn low preseire SHMES sethas (@ prosuge cqURIRES Haddow
capabilities which are understood so that the [imts of reliability are
readily JHGEPET GO This all ows a desi gner and manufacturer to avoid over
desi gni ng conponents so as to mnimze manufacturing costs and per haps
spend manufacturing dollars on other aspects of the device using the
fitting. Baghgmorg ofithe Inyention ON [ 0004] A flttlng i's prOV|ded t hat |ncludes
a receptacl e having an inner wall form ng emal e menber. nn mall
"nel udes B0GHoul Haste ana canyamiced forafikingb bt 1 SOEE G Gana ﬁwé

member w &@reaarg 9%8u oggro?*?ﬁésm smgd iig n“r‘llﬁﬁé"@ﬁ&e\h@&' Hqgaeﬁﬁb%%ﬁwre
openi ng groove IS seate t ween the outwardly opening groove
i nt he mal ﬂaemﬂﬂaﬁgs gonthat thaysti'mloxitlﬂdnw ancost hed teimdleofE:tetx@larg@é pucciigingpare
8:)3/“62; glreogfnop\:rglssu?e;@glgﬁ Gglﬁlrltpgp Pgwgse,{\ﬁ]fg&? H]aéehreep{ace (feg ﬁttmgs 18 L%ﬁé"l’las&%ﬂé’ of

applications, 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.

[0003] 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] A fitting is provided that includes a receptacle having an inner wall forming
a female member. The inner wall includes a shoulder and a land. A male member is
received in the female member with a gap therebetween. The male member includes an

outwardly opening groove. An O-ring is seated between the outwardly opening groove in
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| and are configured such that conpression of the Oring is sufficient to
prevent renoval of the male nenber fromthe fenal e nenber. BRI EF

DESCRI PTIvoN 20¥/0kB21 DRAW NGS [ 0005] Various ot her feat ur esTafS2e0hm3378@sent
invention will be nore fully appreciated as the sane becones better

under st ood when considered in conjunction with the acconpanyi ng draw ngs,

in which |ike reference characters designate the sane or simlar parts
t hr oughotite rile nzevker ahd Vieeshouldgnand fhe ﬂ%i%rﬂf theroentasie do prevert rgmeyot the

el evation, .in rti.al gcross-secti

it endist RERPobrom frertEiheate A ARrsn Rl i (G0 RANRE a ohe 2

fﬁgpgﬂfgﬂka%g a&@@cﬁ}[ﬁgul:écﬂslqcﬁ tﬁﬁfcaré@fdéﬁ'cim bﬁﬂmt@-milng i$ suffiaieht @l prevens sengwet pbn, of
k connect coupling o Ig. showi ng the conponents bei ng j oi ned;

[ 0008] Fﬂ@mgéﬂ@@%ﬁ@@@eé%ﬁﬁe@ﬁmheﬁ parti gl cr oss[TTs)ecti on, of ?hje qui ck

connect coupling of Figs. 1 and 2 coupled together; [0009] Fig. 4 is a side

el evation, in partial cross-section, of another enbodiment of a quick

connect coupling in accor GRIEEDESCRIPTION Qft BERDRAWANGHIt | on; [0010] Fig. 5 is

a side elevation, in partial cross-section, of the quick connect coupling

of Fig. 4o0dsyt shelungtherfenaadof theptesentonyratienvsll detreore delbpagireaigied pHO11]

Fig. 6 is a perspective view of the conponents..of .a.fitti. J
with the thy es@ift beRmAT | RAYCE oRIEIPUY wher ‘K?&F‘G%I,ed?é)‘blﬁ‘jﬂ”g% {"37%{??}%{] de

Vi ew, Parakéqiﬁor\!m%xin% cﬁh@ﬁ%&j Awhigh Ifke YakMacd BhRsRErk dRBERatithd sdneopsiasant
i nvention's i ng “conporients of the valve prior to final assenbly; [0013]
Fig. 8A ipartattsouphoet the atvenal éwmangwhersinconponent s assenbl ed with the val ve

open; .[0014] Fig, 8B i i d I N i i .
2o on 11800615; s alevne siies AT hePy Rt SRS Ssclior Coft e bnd P!

‘Q’I“Sr e giAf dofipBhQfé ;2 FAR1GkbITitent 98 b SuickSbetmee) emgllingnprivri ente@gliag 86 to
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 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 after decoupling;
[0011] Fig. 6 is a perspective view of the components of a fitting in accordance with the
present invention configured as a valve; |
[0012] Fig. 7 is a side view, partially in elevation, of a valve in accordance with the
present invention showing components of the valve prior to final assembly;
[0013] Fig. 8A is a side elevation showing the components assembled with the valve
open;
[0014] Fig. 8B is a side elevation oriented 90 to Fig. 8A;
[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;



[0017] Fig. 10A is a side elevation showi ng the valve closed;[0018] Fig.
10B is a side elevation oriented at 90 to Fig. 10A; [0019] Fig. 11 is a
si de vi ewofoew4aaddi ti onal embodi ment of the valve of Fipgs/USBe0LO33MAeEr €i n
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 mal e conponents
accordi ng to anot her enbodi nent of a quick cogpect coupling prior to
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g(r)gglsi ng[ﬁ%}coﬁ%ﬁa?ﬁﬁﬁ%@ _SiEiE@@I]lﬁqu erienfesl af Q0 4fod1gi Hihse| evat i ons, in parti al
-S ; he qui. a0 N bP®idsh
corrponenﬁ@@il nglﬁ'c}l & ;8_1%06%%] EI g% 1% |ag@glbgaiilggénglog\%?%ﬁ?\b?glggéﬁlioél
fgosfhse%e%%g@fvélﬁqs :uii%segdﬁo@mwm(;dq)osiﬁmpby agpmiig;Fi gs. 12-15 coupl ed

get her; Fig. . is a side elevation, in ttial - '
femal e arli@&@él e Fisnpbrient sﬂde?c@f?’a‘il% ’tnop%[]ﬁé‘?ss'é%t&fm’ n%fn?élg?gagnqﬁi%ca&g’ °
connect i g . i i BRESRECH iguRKVi aupsit
use in t%gﬁgﬁ%’% &L)%gélgi% tgog%?t%%gb%%@% g. l167; z(alndk[ 8%%%]@6 Igi gﬁ nggpl?zﬂ gf glr de
el evat i ogouplihgih¢ téraporentsss- secti on, of the quick connect coupling of Fig

17 coupl ed together, TAI LED DESCRI PT.! ON [.Q026]. Ref.erri n i 1
ther 1 (0 4k 151 b SRR o Bt oot o Sispfied Sohidke
accor dangg, i, FiE 1B BSHMs tho¥RbbARMdIeIne8; conponents a recept acl e or
femal e nen%lye# élbf g _ma_ﬁe rrégnber_ 1%, a |l ockgirjng Oring 18 and pri maPy .seal i ng
Ori ln? 2q0032)02 Fig.| 16i it aldeyeleviatien,fin paitiel eroppeaction Offg%e gyiek corechePUelipg ng 18
axially paositi in.i rel axed state in an inwardly openin roove 22.
The groo@g%lﬁ' ﬁg'ggeﬁo‘ml%%%gﬁ%el?adi ally extending to side \R/al I sgzg and 30,
the wal | [gghdjer mipatyng hnsidd ckvaub@l ireggeiaB lorodbsdetti®f b demslechmbenaleo t he
axis 32 of the fenale nmenber 14 and_has a w der surface area than the wall
30. | nboaothpohenthacopeding ganothsr empediment ofa Guelosaasst COUBE ur f ace 34

extendin m ifner, cyl i ndri.cal . t erk i
t ubul ar %{g%‘gr ﬁg'glgrlts%é i 53)8& chﬁ%%y%gﬁug f’?ﬁ[‘)%qggirlﬁ%d [ nt@%ge%ﬁﬁl%hg%
uni taril yprwigh7t el femal e menber 14. [0028] Extending forwardly from front

wal | 30 of the inwardly openin roove, 22 i
[0025] Fig. 19 is% side eleva 1org1], in partia crc;sss-s&;tion, 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 connect
coupling in accordance with the present invention having as components a receptécle 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 the
wall 30. Inboard of the wall 28 there is a frusto-conical stop surface 34 extending fI'Ol’{‘l
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

land 42 joins a frusto-conical surface 44 which extends radially inward toward the axis 32



second cylindrical |land 42 which has a dianmeter greater than the first
cylindrical land 42 and an axi al extent substantially |less than the first
cyl i ndri cab 20@d392The second cylindrical |and 42 joi ns &Crns34a/s378é cal
surface 44 which extends radially inward toward the axis 32of the fenale
menber 14. The frusto-conical shoulder 44 joins a cylindrical inlet surface

46 whi ch has an inner di aneter substanti %lcpllél t he. sanme %%e i nner fdi amet er
of the fbfthe foprlemaembe 14 aRer ustoconisd| shoh Hif RLASE ne ahipdetzur ace
frusto- ng' :sﬁ{filcl;,% Iﬂ%ﬁi% Engnre% 19hed aBs Bquﬁl\é@Eﬂlleyas (108 iEek RidrRstby of QREMsNY
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groove 5 rimary sealing ring 20 1s seated. G-oove 52 is
j oi ned byylendeighl 1a6ld B6.al portion 54 to a second outwardly opening groove 56.

The second outwardly openi ng groove 56 has cylindrical floor. 58.and first
and secof2P} usilhe seple H@m%ﬂgéla%@%élﬁfﬁ'cé’ﬁl‘\ﬂ/ﬂ%% Regk g @@%%83@%@}/2‘%%%
by flari t Yaol if Qi i i ifiRbe ig@akar GkbotdEn
conti nueg%ggg\@%tgt}%gmég?%‘%c% ﬂrargf/m%g!hiefr?%lgggl onraggﬁfl?grylvm th the cr)ml e
menber 16 joied by @ylindriedl payiohiSdab iasagondasitwardaepsning gqed S& ol hdeceihinet er

of the tube 40 with which t f emal.e. menber I 810l ned. ) ring
now to FPBtwasdlypperng I%o%’ﬁlgéei’r‘?é ﬁifé’&m‘i%c' Og]h%%\lﬁmﬁg%sgﬁn ?%%%%&%ﬁ%n‘ﬁgi%%e
female "gfm@ 60L4d 42t whish S8R thd8toote36 BRcavE tyhBarial Svave bR the Gylihdridabs t he
el astic ng 18 allowng the male nmenber 16 to slide _mtoth,femaLe
member 14lountbl Tleemblusknbenilé dhemeedinges apatybe 96 Whigh 16y Bh MagasQF f ace

34 on the femal e nenber. At this poi g 18, uhi ded
agai nst | bptsg il T g e Al hyshilRapliey R AR o MAbElr iRy JRATCC

cont r act g st@So e §B810 Withi wisicle tHeWemdleynaniestildgs primegve 56 in nal e menber
16. [0031] Upon pressurizing the tube 40 connected to the fenal e rr(gr}&er 14,
or upon [P@aMur iRefergng newita B Sovben tecmaly membesd o sho v e msgried i o1

there i's pressyr € mhip if BechURES st st (B SaRUAENOR 101! EBENsER 0L NG 20

forces t 0 nove wth respect to the fenmale nmenber in the
di r ect i onin@f1sadilowing the BhlbGrertte 1600 lslidgin® thenfymb® insmbonb4 natilrtbd fiygtot he

outwardly opening groove 56, the Oring is forced. by the frustosconi.cal
surface GOnical rsE AVmAbHEhA dEustorronicgy aur: ej% i ﬁ‘ﬁdf?lﬂélec‘wrp ot it %‘Hﬁtmz to

L o g R W

the frustgode@mi2s densontratesctd tofkeayintheeutwardly 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 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 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.



56 on the male nenber 16. [0032] As is seen in Fig. 3, the locking Oring
18 then abuts frusto-conical shoul der 44 extending fromcylindrical surface
42 to t hewoybeandsd2eal inlet surface 46, which prevents fPartuseso4mzi7aé noti on
of the male nmenber 16 in the direction of arrow 70. The male nmenber 16 is
then permanently | ocked within the femal e nmenber 14.[0033] Since the

| ocking Oring 18 is resilient and deformable, it forns a second
t hat seal[@8033he Gapsetie loekingdhring 8 hseﬂeﬁllﬁ%tr?@érdef%m&h]& it WKS&F&F@%
Accordin 18 fo | eas aj¢o Itq4bot h
| ock and%é%aﬁea @e&ﬁ%ﬁ%}eﬁ‘feﬂ Ehe %gégllsﬂse&t e Elehz\lalt&z %néalbcfggﬂlgg | eted or
i's consi gecedimdy,aRan0glifdi Aredst s@at ap‘;glo@aomsmg safﬁmd;rﬂ:rmrbbﬂn@ck land s%\lthmg

action of the ring 18. [0034] Wile u I n ressure th|n bul ar
por t i ons cawplingdl % 6n whiglt reasetthe sead| 20452y Re &? 4‘?&“@9 8&2& ?OélﬁléiP@ tlZPa nd
16, it sho d so be effected by

si nply p'i?af ]'nlgg(p?]ﬁg%{n}%qlé&eﬂ%q}lé %j%ﬁmgg&@é{nkg tg@%gﬂlnlgge?é 14 in opposite

di recti oneo34y nowvkilé n@]ﬁmh@preEmge wﬂh;oﬂka titortartportidrs 40 gpd @ toesiect @Wplin®035]

Referring now to Figs. 4 and a.se i t .1 i ck
connect cestmelerngdift %mglﬁév\ﬁnbetr‘hi"’ Ilt &P eq(e?gP E&I%B?HP?%?}% S}fotull](?algg
frusto-cqi T e GYALL HREhbR! 16 BhEFerAfic thaberpar in pagitst Op
nut 80 V\%@cﬁﬁlﬁteﬁh@g%%ﬁﬂgl % reags 82 which thread into internal t reads 84
on the fel:mbmm&ohmvefwmtlﬁtfog ZrnaSItgmthél@Egrhﬁﬁ)%ﬂlOIShoul der 86 which abuts
an end 88 femal e nmenber er abl o] i fink e
nmenber 085;5(] CIHEE 19 %E}gslg aing &‘Slh“p? |Ssdﬁm§ 6%0 eelgalr%e Bﬁélﬁlengi?ikﬁ
i1l ust ratc%ﬂnéc@ c%hpﬁng 15 3oV iR ﬁaiaplsuﬁgceaso'; Id nﬁdrﬁcaa eﬁhd A2 Fifgsto- dorﬁscals
preferable, 1t is also possi ble to effect coup |n%ﬂy i nserting L

menber 16howitler 441end eﬂm@cnbmiﬁé.46'1mrpmaﬁroftaost@mw which has pyemah iy

t he end mal e_Jre 6 t14€0 S
1-3 is pgzr’rﬂﬂlé’ tt e\?(ﬂé?tg n‘P ael t%:%gp %%éﬁﬁ?@#xﬁhqu an 4 cgﬁdﬁbg&dgggéplged by
removi ng hingl $oARieR86 wificissbuihat erid @8 bodie ﬁegla@memgerlBl'l Brafierablyngmipling
restrained axially by the frusto-coni cal shaqul der 411 dp‘%o 37] The femal e
nmenber 14ofthmfe@w1@:mrr@er é‘b@ﬂii@hﬁ' ale qaemaber dodp acpomplished iy the same apneras

t ube, L f@r BBREE alkh-

opt 1 onal 1Y otARE PLAGF LB BLite foink eI RRObiLy 130 PRt o

st anpi ng.pokkiblen®dt effdcBtoupling by inserting the male member 16 mto the female member 14

|nt0

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, 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



may be netal or plastic depending on its application. [0038] Referring now
to Figs. 6-10 where a second enbodi nent of the fitting is shown, it is seen
t hat t he wot2peang3923 now confi gured as a val ve assenbly PQ@/useompBxB6Ig t hr ee
main parts, i.e., a valve stem 102, a valve body 104 and an Oring 106. The
val ve stem 102 conprises a male nmenber in the formof a plug while the

val ve body 104 conprises a receptacle_or femal e nenber. [0039] Aé}i seen
in the elsescudienddl4yiThasecandenddild és 1wheNedio Prevde a rerspel Horpvitieed OHfd(?ﬂgh
defi ned a | i ndrical, dn b fi hideds and
asecond gﬁg-f@%ﬁh$ﬂgﬂg§%%ﬁgﬁ§%ﬁwﬁﬁﬁ9Féﬁﬁgl?2@@%*88“@?33% §£§k$§g§gs 1&6
havi ng a 190audre thiddinglhifo avontather orldiBer devile] whichyhat flust thetnised as brite

val ve body 104 has exterior threads. 120 fhereon threadjng ontp_.a t.ai ner

or ot her T@éVingted tpHTessuRzl fif &r&%%&- eiAnLe’% BEthH%%gebl??-‘ 1%%)&%5 Pﬁf@&ﬁ% 18

pressuri e 1.quid. hex nut flange 124 having end face 126 is
Zlﬁ'l?fﬁl%J 1t1?{heavah\;ef)ﬁé§élg 1 i)@ 4

unitary w the val ve . [0040] The valve stemor nale nenber 102
has an endo40]angehel3vesioment malg membeal 103 hahenehnddiangad 38 pstisstinggediallyn

132. The shank portiqgn 132 has aqutwardl y openi roove 134 at .second_end
135" ¢ hor dbAeRRE S LHGHE parIbR | apd e aRt i dra Fro P Ty sPe L SR RN s
openi ng gfﬁaa\f%qcolﬁﬁ%hﬁrllgglt%ereéﬁﬁﬁea 1@ﬁ§tdéfﬂ/£1al ppaaNe$3d ABindireResean aitwhedyf rom

one anot her. ooves ave first en 40, which is di sposed approxi mate
t he annul grenipgapeevel Fefarabln thae oretworgtoaves 18R dispesadnaid B afie® agetaRo@er. adi al

groove 144 in t end fl an 30.. 10041] I r ssepil e

assenbl y 969V% ﬁ% Rpyp %Stfpgﬁfl‘idgl}wé/gl cf}l%:]og%d;a)}) %E%(iﬁlg{ﬁﬁh%ﬂr' ng g?%%%gr%aag}{i gned

as in Fi g sBo@NehdRitthad dovnrassEendd with @sadidl ghdye 124y tHenadrflanpg13the val ve

stem 102 t hrough the bore 110 of the val ve bod is seen in Fi%gig A and
t

8B, the d00#Hy 1o®rier te hesemblptaadalye @sﬁémbbhlé)oeﬁif @‘63' Bemil e Kphyeke 104
T go. ad Oniplg 9B e OB i, 6 g pRIHE) SORPR i B2 5T ekl FOOCT)
of a cont@ilRedtear 0Qttheugll déitoge W0 chthbaslvé budyl Abés sken in Figst $¥e ahd 8Bdthes a
D56 or 1 howing 16t e Fopaen Ioveb iRcin 6 af U6 G r et hobend REhR e
|G wher APRIFGRGEI3500 L0 St hst the | posttion of Figs. 108 and

[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 Figs.
9A and 9B to the posiﬁon of Figs. 10A and 10B where the O-ring 106 seats against the
frusto-conical shoulder 118 of fhe annular recess 116. The O-ring seals the gap between
valve stem 102 and the wall of bore 110 by abutting 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



frusto-conical shoulder 118 of the annul ar recess 116. The Oring seals the
gap between valve stem 102 and the wall of bore 110 by abutting and

def or m ngwegaiasso2fiir ust o- coni cal shoul der 118 and t he cylirn$eeoaaBs7sar f ace
119 and the annul ar recess 116. In addition, the Oring 106 is pressed

agai nst the surface 137, which defines groove 135 so that the fluid behind
the wall 150 does not escape through the end 140 of the ap,ﬁ38..[0043]
When it ihe shesundidgtabmesphisy eUppesepissiryaHphdhe yalvgestem 118% Wi HEAEHYOYS ange

130 of the val i.S Si r b (el 6 on the val ve
body 104?@81%§g't82‘éa@g0 tﬁgﬁréggéyﬁtaﬁgﬁgﬁgig@ét‘ig@s%:gﬁr};m%?\vi%bat es with the
Space .on [Odlﬂ] OPRRErtife abWeao Big. thevhwad in ddlitionbhbmbadilmens ofthe valye fabssmbint o
t he annular recess 116 in the val ve bod 4 and thro&gh thﬁ axi al. .gr.oove
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6) 10 exhasleqAhlonlhBlMLPSEE 61\ Brit i $A0 bOdR10418he BIPSSIHELI COSBERCES

that oft surroundi ng at nosphere. Upon repressuri zation, the valve stem
102 wi | | spgiaktrtheduged I0nMrghe the flangstoamaveBvayofromethéiend faoed 28red theomelve

iti t | th | . [00 i Fig. .11
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an annul pocket ormed in valve body 104. The coil spring 160 presses
agai nst tpositibhaiifyhe taftaineginilechwith veateyeor taclomonressavamifuitdr whick mayaid ekete 126

of the val .body 104 to yrge the val assenbl 1 I .

posi ti on SE’}[ff%l?néP%/eFBH? ﬁ%alﬁﬁft%élgee‘éél‘b%itf??ii 1:?2 t?nu?%?l g% ¥al]i7%%erann%m&‘@. O%éﬁgggﬁ% ntly,

the val veriQ shSind8RoBEs dédkel Yotifioh BEFRs ONRDaDEOB,i thé sprifg 160esupphdsahaer i s

filled wwth water or a | ow pressure fluid which may not  exert S%{)(&It i ent
s

pr essur e megessarytfotchdo laby thestabin 1092 ¥at isdgaradie verf theoughdhs Valsen Ben
position of Figs. 8A.and 8B Lts itq LIS ,
Phe. spri e 187 Soppf V28 rmacc e RS el 2pis LAeTithe NENELo0PAOBRY P
i s desi rage topoot@Nt3st Rr speghtot the spadesBeybdd’ the tvabm bty Ved wad Stuidncdi0 2sdape
pressed back against the end face 126 of the val ve body. 104 so th?t t he
gr oove 13Brough giseaxial graave 13 apdraded) GepveHat vaup Wq’@ﬂ BHEPHRHd can

escape th@gg@h [RGHE P?%sgjéflslﬁ%tﬁﬂ? 158GL @i 39 othéeBIRmEACOE the

f
sur roundi nvironne Referrtng to Figs. 12-16, a fitting 12"
accor di ngpré@nansthtin Bndhodinniat isafubsthetiglyesmiler fonthermitwdinents ildwstrateddn s
substantially simlar to the enbodi rren'é% i |1 ust ﬁat ed | N Fain]asl. 1-m e(%f16t,he
present ifigerdr? ghthginreseat nyerion Wr%léa‘ég‘? SEF SRCPHEN IO 4IRS HEhDer "16"
of the fitting 12” does not include a sealing O-ring. Instead, a sealing O-ring 20’ is
received in an inwardly opening groove 22” 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 otherwise 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
groove 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 not need to pass through a locking O-ring 18’ during assembly. Locating the
sealing O-ring 20° within the inwardly opening groove 22” of the female member 14” 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 147, it is seen that a nose 50” of the male member 16” pushes4 the

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



of the fitting 12" does not include a sealing Oring. Instead, a sealing
Oring 20" is received in an inwardly opening groove 22" in a femal e nenber
14" . Prowvdingr/t4b21seal ing O-ring 20' in the femal e nenper/ub4ddo4mpzrsé es t he
use of a larger dianeter sealing Oring that would not otherwise fit within
the groove 52 of the nale nmenber 16 shown in Figs. 1-5. Additionally,

renmoving the sealing Oring fromthe mal e nenber 16" al| glér)(feove Sﬁ%to be
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seat |n an 1@%%6%anj%§nll 89 groove 56 in rral e nenber 16". As shown in
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| and 42 [mmj a Asosi@mmumﬁml 125 eutpeardly oppming @ipavs Soe pasledes & dindgea)
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[ 0047]. As_shown
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floor 58 dlanqgt\évregf the locking O-ring 18’. Similarly, the depth 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 42” in the female
member 14” may be substantially similar to the dimensions noted above with respect to the
outwardly opening groove 56” 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 groove 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-



the angle A is not necessarily limted thereto. The outwardly opening
groove 56" may include corner radii between the walls 60" and 62' and the
fl oor 58'wofo@basi2ione- hal f the di ameter of the | ocki ngprCTrisSaep4H83786
Simlarly, the depth of the outwardly opening groove 56" may be about
one-half the dianmeter of the locking Oring 18 and the width of the
outwardly openi ng groove 56" nay be about the sane dinension as thg v
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may be en conpression of the locking Oring. This feature is
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Figs. 1- Ifitting H&”| pemticnlgrl® wheng carBpared itaredripr st ditféngsythale gmployag splibpets gap
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i ngr essi 0RC/IPE EBRCLNHEAFCEIOLEL RS i1 and ot her debris, into inwardly
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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
16" that is sized to mate with the polygonal-shaped opening 92 when the male member
16> or the female member 14°” is rotated to a predetermined angular position. The female
‘member 14’ may also include a cavity 96 positioned between the polygonal-shaped
opening 92 and the locking O-ring 18”, which is sized to receive the polygonal-shaped
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 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 lockirig O-ring 18” within the inwardly opening groove 22’7 to permit the
polygonal-shaped protrusion 94 to rotate when the locking O-ring 18” is seated in the
outwardly opening groove 567 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



| ocking ring or spring-reinforced rubber Oring. [0050] Referring to Figs.
17-19, a fitting 12'" according to another enbodi ment of the present

i nvent i orwo0stmasazit hat is substantially simlar to thepPerhsdiodesi’se shown
in Figs. 12-16. In addition to the features shovvn in Figs. 12-16, a fenmale
menber 14'" and a male nenber 16'" of fitting 12'" include a rotation
inhibiting feature 90 adapted to inhibit rotation of the male menbeg "

rel at i ve mae tembte heil durfeertinio the female megber b o Peferatemeras s sien B 807
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enboch merfiocHow PR e 50 o ol orthtilofh 4 Bhidtk d W %%ﬁwﬁa% a%gmpbﬂe‘ﬁ °
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5 S?)rbStCPH i
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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 14”
illustrated in Figs. 12-16.

[0054] Tt 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

out the invention. It should be understood by those skilled in the art that various
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be used as a stop surface, which elimnates the need for a frusto-conical
stop surface (such as surface 34 in Fig. 1) and reduces the manufacturing
conpl exi twoaboddasoziemal e nenber 14'". This feature is pacriusadoansirsasef ul
when the fenmale nenber 14'" is machined directly into a conponent, such as
a punp or manifold, as opposed to being secured to a conmponent using the

t hreaded interface shown in Figs. 12-19. [0053]. The fenual e nbe 132"
i |1 ust r at@dgrmatives fpstheigmbagliments Afhe paveption dgiribad tf@r%tf%awﬁ ﬁmﬁiﬂ?fé Hnber s
that do ng ce LY ‘ j i nRi-hj L 8 ; EQT.

exarpl o, TR HE A alch AR EpbRLEaRn MGl MR BRENE [HnibR s
nut 80" n&yinbéimthaddlasting ethims.t Hduintdnkded thet thg dolddwingatens dpfms thg s@be ofhi | e
retaining the cavity 96 sized tp receive the .pal ygonal -.shaped. protyusi on 94
on the. mahe THeRBEY Eihat (o] PP T BN HOPe g Aar ERLALer

conf i gur aédg%}ﬁtn%rbeaédv_eﬁeal%é&@%l PR delpish oPhdabedtlyn sABhid Rl @ideibddast ur e
is enpl oyed. ternatively, the nale nenber 16'" may be manufactured

wi t hout  tihelupehl gowell ang hepesbvprustaoubimatiossiof eementyidesaried hetein, radivdaimse'
to rotate when mated with the. fenal er 14'" iqllustrated in Fi.gs. 17-19
or ¢ he. f oHAY BS RERBLFS Bty pf gLt siaatetip gy hpseliaad st Byieifiign

appr eci at §onbadiehBits aNbrebPdraticoforéRalglb8b&imietits N@é illishatits dnd roheingle

pol ygonal - shaped opening 92 and the polygonal -shaped protrusion 94 shown in
Fi gs. 17-feat@re oy dementtis osseytial thall apgsible eerabinatiomsdpatupey opclgied igdhig 98 aot her
rotation j hibitip interfaces, including wthout |imtation, cooperating
spl i ned s@g?3@£§a5%Lthe mal e and fenmal e nenbers. [0055] The present

i nvention has been particularly shown and described with reference to the

f oregoi ng enbodi nents, which are nerely illustrative of the best nodes for
carrying out the invention. It should be understood by those skilled in the
art that variousalternatives to the enbodi nents of the invention described
herein may be enployed in practicing the invention w thout departing from
the spirit and scope of the invention as defined in the follow ng clains.

It is intended that the follow ng clains define the scope of the invention
and that the nethod and apparatus within the scope of these clains and
their equival ents be covered thereby. This description of the invention
shoul d be understood to include all novel and non-obvi ous conbi nati ons of

el ements described herein, and clains
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may be presented in this or a later application to any novel and

non- obvi ous conbi nati on of these el enents. Mreover, the foregoing

enbodi nenwe 2a0e4842iust rati ve, and no single feature or ecemsea4ioss7essenti al
to all possible conbinations that may be clainmed in this or a later
application.Cains Wiat is clainmed is: 1. Afitting (12) conprising: a
receptacle having an inner wall formng a femal e nenber (14), the inner
wal I having a shoul der (44) and a land (42); a male menber (16) received in
the femal e member (14) with a gap theel@HBs ween, the mal e menber (16) having
an outwardly opening groove (56), and an Oring (18) seated between the
outwardly opening groove (56) in the nmale nenber (16) and the shoul der (44)
and the [Vheti§ dl2ymeskist he receptacle to prevent renoval of the nmale nmenber
(16) fromthe receptacle, wherein the outwardly openi ng groove (56), the
shoul der (44) and the land (42) are configured such that conpression of the
O-ring (18) i s, suffA Gitt@ipt(12pcqnmiseny: renoval of the mal e nmenber (16) from

the femal e nenber (14). 2, The_fittiﬁ of claﬁmai wher ei he mal e an@

femal e nenmber s2 fepepiacly havime apippgy W2 %Omé‘g@i m %H@T}heﬁgl@ag)e EREeNE

conpl et el r.o the mal e and fenal e nenbers (16, 14) t
o sl R SR el E ) he gap, 3.

forma se i ng passage of fluid through the gap. 3.
The fitting of claiml1l wherein the Oring (18) is initially within the

femal e menber { g Apdbwh@bpidtecivoe if girat@araitaber((14) withal gagaberabetivasgr dl y
openi ng groove (22) positioned behind the_ shoul der. (44); the mal e nenber

. (
(16) havithgmalerwswbedd§) havies araprtwardly oREPINE $HEOS (SOhgDe18) , wherei n when
the mal e nmenber (16) is inserted into the fermal e nmenber (14) the Oring

18 ts in the qutwardl i 6) of. the nal b t

ngage. the Shotl BERTE A1) S BT Er e REBERY (PR RngRoTh e oo e JitRal

force is lﬁ&%é@g 6} ShP@IhGH e (*1?)2 giﬁm%rlm @12) Thehef iebdptade &f preb@iteBodalr t her
g

i ncl udi ng an additi ona rin ") recelvedvmthlntheinyvardlye\(l)\&ening
groove ( 28'the ofald memben@ bk froanthe reqepiscle, wWherinethe outwardlygpegingi $ipaveRéhei n

the shoul tﬂg rsho(ﬁcllle?r (AIIE) Jnld)%ﬁéj la%“d t(ib)ra?és go%%tgu%e% shc%a that compression of the O-ring (18)

is sufficient to prevent removal of the male member (16) from the female member (14).

2. The fitting of claim 1 wherein the male and female members (16,14) are
tubular and wherein the O-ring (18) extends completely across the gap between the male
and female members (16,14) to form a seal therebetween precluding passage of fluid

through the gap.

3. The fitting of claim 1 wherein the O-riﬂg (18) is initially Within the female
member (14) and wherein the female member (14) includes an inwardly opening groove
(22) positioned behind the shoulder (44); the male member (16) having a nose (50)
receivable through the O-ring (18), wherein when the male member (16) is inserted into the
female member (14) the O-ring (18) seats in the outwardly opening groove (56) of the male
member (16) to engage the shoulder (44) of the female member (14) when the longitudinal

force is applied to separate the members.

4. The fitting of claim 3 further including an additional O-ring (20°) received
within the inwardly opening groove (22”) of the female member (14”).

12



inner wall of the fermale nenber (14). 6. The fitting of claim1 wherein the
shoul der (44') is renovable with respect to the inner wall of the female
menber ( IWP.2006/04392¢ fitting of claim®6 wherein the shoulpderusgens/o}3se
configured as threaded nut (80), which is threaded to the receptacle
formng the femal e nenber (14), whereby the shoulder (44') is renovable
fromthe receptacle allowi ng the mal e nenber ved f t he

) ) (16@“,) beé‘e rorap
receptacl e. 8.5.The Thetitiimmolofleigt Aiwherein et herldenddds fredawtth deRPestdndhe
Oring (20) fo al 1 ng, bet wee he inner wall and male nenber (16). 9. The
fitting Hf‘?eEWé[lrﬁ’?g‘e\/éﬁ@%]é”llﬂeﬁ%dii tional Oring (20) is positioned on the
mal e nmenber (16). 10. The fitting of claim9 wherein the additional Oring
(20) is pOSitiéonedi[%@ ﬁfﬁlgg ?P%l%ﬂ%eiﬁl@s@di@?%ﬁ’) tsOrehdooalosath(@&ecof t he

. [

mal e nenber (16). ting of claim8 wherein the additional Oring
(20') i s té thedhneedvallnofaie fomals dembeap@A).-ng groove (22") of the femal e nenber
(14"). 12. The fitting of claim1 wherein the Oring (20) consists of a
non-reinforced elastic polynmer, 13. The fitting of claiml wherein the male
member (102) i% a pihediting af Fiimd,whgreng ?\ﬁ%‘éﬂ&é (fl‘ﬂﬁéf C?}Hi%“ﬁdﬁ?? %hﬁea\%‘? ch
the gap is maintalne iet inQRg WReERlal hBSbEAR4), Sik@satle 14.
The fi ttinﬁb@;)’ ‘Xﬁgﬁ%ﬁdﬂf%\%g%cf@istﬁgg%gwgggtf&onegof th(aé1 femal ga(Fre)nber (14'") and
the mal e saguThEr (4416is" Jeniovablucdieom thetredeptanlei alloimting ithe nfadamaneber d66) tdbpt ed
to inhibit rotation of the male nenber (16'") relative to the fenal e nmenber
(14' ") . 13emavesl fromihevgeeads-ai m 14 wherein the rotation inhibiting feature
(90) includes a pol ygonal -shaped opening (92) in the fenmale nenber (14'")

and a correspondi ng_pol.ygonal.-sh d i IR | fRIher
(16 ") “that | obsi 2 oaRrBtPECRRY R TERR iRk A adcifin AT LAE (TG SRNRE.
the mal e yprihInd Her walPhnd haldfeembe (18nber (14'") is rotated to a
predeterm ned angul ar position. 16. The fitting of claim 15 wherein the
femal e menber (14'") includes a cavity _ ) .

0. The fitting of claim 8 wherein the additional O-ring (20) is positioned on the

male member (16).

10.  The fitting of claim 9 wherein the additional O-ring (20) is positioned on the

male member (16) adjacent to the nose'(50) of the male member (16).

11.  The ﬁtting of claim 8 wherein the additional O-ring (20°) is received in an

inwardly opening groove (22”) of the female member (147).

12.  The fitting of claim 1 wherein the O-ring (20) consists of a non-reinforced

elastic polymer.

13.  The fitting of claim 1 wherein the male member (102) is a plug axially

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

wherein the gap is closed.

14.  The fitting of claim 1 wherein at least one of the female member (14°”) and
the male member (16°”) include a rotation inhibiting feature (90) adapted to inhibit rotation

of the male member (16°”) relative to the female member (14°”).

13



(96) positioned between the pol ygonal - shaped opening (92) and the Oring
(18"), which is sized to receive the pol ygonal -shaped protrusion (94)

regar dl eswoabogidago2angul ar orientati on of the mal e nmenbePCtAB2004/033786 A
fitting (12") conprising: a fenmale nenber (14") including a receptacle
having an inner wall, the inner wall including an inmardly openi ng groove
(22"), a land {42) haV|ng a_djanmeter. |l ess. than,the he i mardly

openi ng gr oove; 5.andlhe fiiBgof& HPZM" Whefanéb%m%ondnb} tbng( %g{ © E%)é élilcﬂ}
th s

ronber (4P B A Bt ITLE TRkl b L T .°§??SEB’?§% Zn
out war dl ypod;mmahglagecbpm&uéﬁﬁ (94) carbe malowkinhgr (67 )rﬁ@at(lwzq tsositeivgiede

bet th t dth

shoul der RopEopaksly ciéepel“ni{‘é@?a%f S U8 il neatep B e PSR bEgoa of

\me mal e ;aeshen i 4 rehe{eﬁﬁ el BfgulAGRRItRAGl €. 18. The fitting of claim 17
erelnthe mal e and f e nenbers (16", 14") are tubular and wherein the

| ocking O-ring (18") extends conpl etely across the gap between the nal e and
femal e menber s14.16" Thelfitihgtof claimrhSavisseih thédfenedbe earber (ir4é’()|iuciildrg; qoeesfﬁage of
fluid through the p. 19. The fi f cl.ai int ulder
(44") is @éﬁwsgm@g b&@%ﬁﬁb%ﬁ@ag?ﬂ?ﬁ-slgagﬁg)ope%g |a§\<,1m]ﬁ?§ Hﬁ

r ecept acl SRErokidol o4essbuLr Boay o ehflrions

r enmovabl e&%@?ﬁ%%é@gé’%@%be alTo N Oe(n%,qgérre Ser to be renoved
from t he ¢fghepiabahemb&q16The fitting of claim 17 wherei n the | ocking Oring
(18') consists of a nonreinforced elastic polyner. 21. The fitting of claim
17 wherein at |east one of the female nenber (14'") and the nmal e nenber

(16' ") includel?d rofdities(li2n mqmmﬁggfeature (90) adapted to inhibit
rotation of the male nenber (16'") relative to the femal e nenber (14'").

22. The fitt f cl th t at hi bi t t

el des & pol § o TSP AT b arivine 3o R P o revat f Ta fellng o

cor r espongli.fg; W&%?dly%?@ﬂtﬂﬁg PESler (237)08 14429 hatiig d18ilametse & rihdnl fhe" )
e

that is sized to mate wit
diameter of the inwardly opening groove, and a shoulder (44”);

a sealing O-ring (20°) received in the inwardly opening groove;

a male member (16”) received in the female member (14”) with a gap

therebetween, the male member (16”) including an outwardly opening groove (56”); and

a locking O-ring (18°) positioned between the outwardly opening groove (56”) in
the male member (16”) and the shoulder (44”) and the land (42”) of the receptacle to

prevent removal of the male member (16”) from the receptacle.

18.  The fitting of claim 17 wherein the male and female members (167, 14”) are
tubular and wherein the locking O-ring (18°) extends completely across the gap between
the male and female members (167, 14”) to form a seal therebetween precluding passage of

fluid through the gap.

19.  The fitting of claim 17 wherein the shoulder (44”) is configured as threaded
nut (80°), which is threaded to the receptacle forming the female member (14”), whereby

14



pol ygonal - shaped opening (92) when the nmale nenber (16'") is rotated to a
predeterm ned angul ar position. 23. The fitting of claim17 wherein the
femal e mewbeanog/dd921) i ncludes a cavity (96) positioned PeruEsSen40B3Ts6

pol ygonal - shaped opening (92) and the Oring (18"), which is sized to
recei ve the pol ygonal -shaped protrusion (94) regardl ess of the angul ar
orientation of the male rren}gtg itting conpr

16'"). 24. A i sing. a fenl
member  ( 14eshoylger (G s gemoy é&%&bthé)fﬁ%?waﬁbe %1{?“{1%&1%6 %é!ﬁn}éffslfheg%ﬁaé?%| ¥

includin jkand; the receptacle further including a first
rotati on%emﬁg?#%%gﬁkﬁ t‘rac%'QZ); a male menber (16'") received in the

femal e nenber (14'") with a gap therebetween, the nale nenber (16'") having

an outwardly opgni NthfgREe(Chfih BENwhareREMO Ntk @tﬂh@gt‘)l(lisﬂﬁédiisis'tsng” dReber
(94) selectively engaged with the first rotation inhibiting menber (92) of
t he fenal winferspeelagiicppolymeio i nhibit rotation of the male and fermal e menbers
(16'"", 14'") relative to one another; andan Oring (18") positioned between

t he outwardly gpeni roove. (56) .Ln .the e nenbe ‘") and.the .,
shoul der and’ t hé& | aﬂ}ge gﬁmtgh%f 91%‘8%9& Aereip g‘? bﬁaéfv‘énrﬁ 0{ Q’%@@Iﬁe&faewg ﬁéﬁ d
menber (164" ek QB hdiehd- §86PY Bditie 2 PotatldiPinhibitihg Geaifre (DG HaptbdOSRRILR t he
first rotation 1 nhibiting nenber (92) includes a pol ygonal - shaped openi ng
in the femidteonmdtizanale ember 4Hd”) iekative tothd f¢mtﬂamqmbeirzlrf}”t’ﬁ:ti ng menber (94)
i ncl udes a correspondi ng pol ygonal - shaped protrusion on the nmal e nenber
(16'") that is _sized to mate wi.th_the pol ygonal. -

. d [ h
mal e nenber (182") bhe fitingiad paie Hebeeyt a'mt?ﬁ?fz%ﬁﬁ%ége%g 29(%53“5686
det ] i t Aoy .; f b d ool =1 iy th
Penal e nornSyPRgHRpec opha OOf in 3o FARIC Ichibed (RS oBMA Somitihlaf (e
pol ygonal psihgpet sioped pragruaiod (PheorCtheimae (k8iber (MM )chatiis siged ermaty witle gieve

the el o PR girged ppotsng GRS Mt Riymele 3yerrisr (Louprang el RareeIrabered( 16)
to a ferraglgguq@rigggﬁoﬁ_ﬂ), .

23.  The fitting of claim 17 wherein the female member (14°”) includes a cavity
(96) positioned between the polygonal-shaped opening (92) and the O-ring (18”), which is
sized to receive the polygonal-shaped protrusion (94) regardless of the angular orientation

of the male member (16°”).
24. A fitting comprising:

a female member (14°”) including a receptacle having an inner wall, the inner wall
including a shoulder and a land; the receptacle further including a first rotation inhibiting

member (92);

a male member (16°) received in the female member (14°”) with a gap
therebetween, the male member (16°”) having an outwardly opening groove (56) and a
second rotation inhibiting member (94) selectively engaged with the first rotation
inhibiting member (92) of the female member (14°”) to inhibit rotation of the male and

female members (16°”, 14°”) relative to one another; and
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conprising: a receptacle having an inner wall formng the femal e member
(14), the inner wall having a shoul der (44') adjacent an openi ng of the
recept aclwo 20évagd2m t he shoul der (44') is novable w th PesmSet4toe378he i nner
wal | of the female nenber (14). the male nenber (16) received in the fenale
menber (14) with a gap therebetween, the nmal e nenber (16) having an

out var dl y opertysige QLS PPRUPRE PN HORSE A8 OPe L R0 e () of
Fecept achiitsg (6 PLR ERHORTR A0 B PR 2R o et ra I e
conf i gur eghl@émembb(162Y et ré@Paclewhi ch is threaded to the receptacle
;?gm ?%et ?gcge{rglcﬁenglnf)gr_ (14%h vvhelreby the shoul der (44') is renovable
recept acl e. %5. The ﬁttirvl\fg% clair?l St?weherr{aliar?tt)heer ﬁl(rs%%ta};ign ?Ehilgi%i?lgvrggm{)éro&B[ he
includes a polygonal-shaped opening in the female member (14°”") and the second rotation
inhibiting member (94) includes a corresponding polygonal-shaped protrusion on the male
member (16°”) that is sized to mate with the polygonal-shaped opening when the male
member (16) or the female member (147°) is rotated to a predetermined angular

orientation.

26.  The fitting of claim 25 wherein the female member (14°”) includes a c‘:avity\
(96) positioned between the polygonal-shaped opening and the O-ring (18”), which is sized
to receive the polygonal-shaped protrusion regardless of the angular orientation of the male

member (16”).

27. A fitting (12) for coupling a male member (16) to a female member (14),

-comprising:

[

a receptacle having an inner wall forming the female member (14), the inner wall
having a shoulder (44°) adjacent an opening of the receptacle, wherein the shoulder (44°) is

movable with respect to the inner wall of the female member (14).

the male member (16) received in the female member (14) with a gap

therebetween, the male member (16) having an outwardly opening groove (56), and

an O-ring (18) positioned between the outwardly opening groove in the male
member (16) and the shoulder (44) of the receptacle to prevent removal of the male

member (16) from the receptacle.

28.  The fitting of claim 27 wherein the shoulder (44’) is configured as a
threaded nut (80), which is threaded to the receptacle forming the female member (14),
whereby the shoulder (44°) is removable from the receptacle allowing the male member

(16) to be removed from the receptacle.
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