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BACKGROUND OF THE I NVENTION Field of the Invention
WO 0®8AT58The present invention relates to PCT/US2005/003503
push-to-connect style fluid connectors and, nore
particularly, to push-to-connect style fluid
connectors that include a |locking ring. Description
of the Related Art leméﬁsﬁgwg ny industri al
appl i cations where a high pressure hydraulic system
requires that se | .connect i e between a
hose assenbly an?‘%&ﬁ%@ﬂ’e@%{rﬁghﬁﬁv@ga punp, notor,
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such cbeplihgsisspmtinsshpwonie FIGS ulcawks fagesilientlysexpandpble locking ring is

transjtion point between the cha I | Ni
empR s & a6 ey 2 0 iR olia b Boine
priotEedsIALINe fShile esuplireSheimbertifeud @mdhantevd bintg:ergainsrwhich
during connection of the male and femal e coupl i

thehecking Bng iFleasageddueng connestien phiic madgand fsmalseaupHagmembers,
k i . .l f | n f H . " .
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an BXeEdle dadiys subfaceal therpeodver The lédkéng dwmiserrgeelnibter the retaining ring
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esired that overcomes the Timtations of the prior
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assenbl y. i s provided,that incl.udes fir couplin
curpecisprof s e e oo Reiper Shere Bt s gnay fead
to Bcdll73l biaing M the TBRalel théhb& QW B FIBEAN FBIHIRIT a receiving end of the

female member due to the force exerted by the male member on the female member

through locking ring during connection and pressurization of the coupling assembly. For
these and other reasons, an improved coupling assembly is desired that overcomes the

limitations of the prior art.

SUMMARY OF THE INVENTION
[0003] A coupling assembly is provided that includes a first coupling member

extending along an axis from a leading end to a trailing end. The first coupling member
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WD 2005/ 075876 PCT/ US2005/ 003503 includes a first
exterior surface and a second exterior surface spaced

wo p@sordses fi rst exterior surface by a rib havPegus2005/003503
ranp extendi ng outwardly and away fromthe first
exterior surface and a first |ocking surface that
extends inwardly toward the second exterior, surfac
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| ockin rface and the d | ockj
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vent e appar ent to those Skil
betwagdn thé fiest locking savfacd artdtbe deczmd oskingrurfdes apdne%lr’ther movement of

escr [ r ov el o | EF SCRI PTI ON OF THE
'Ng%‘ T@@‘gl?ﬁ ‘éﬂglg%?eﬁ%]i’#\,% g MM enti on will now
[006’41 O8RF4dpRas of MY iNENBA walt @Hﬁb}@arerwlté thosé SiBEEIHCEe bA after
t he acconpanyi ng draw ngs, wherein: [0006] FIG 1 is a
b

revigardfithe dnawmméd@iadﬁédesanewroproalqu eYowart coupl i ng
assembly; [0007] FIG 2 is a detailed cross-sectional

view of a conn art
coupl i ng assenbel? g)od\/%ﬁ%%ﬁ@egﬂr%l{‘g}%ﬁdsﬂ G 3is a
[0063]0s s Enttaidimeas Of/ﬂhE\MVBﬁtlm willipbw bg dascsibadh| by wacol aiamgple, with

to an _enbodi nent the invention; [0009] FIG 4 is a
refeémgggo EI@&CFQ}H%‘?HYW BHES WRUEI ng assenmbl y connect i ng

ﬂt er f9ge i a%(%aﬁ’{ fi c?&sk@ctﬁﬂla?ﬂ@@f@f Bfor &t cbifling assembl;r

venti on; iS a cross-sectional view o
[00&7]0 oupllGny 1S&S<Maﬂ:eld}cr@s@f$n@mn|ah¥}ewmf ercharesting gerfeierfgr the prior

h di.ment. t 0011] FIG 6
ot IR as SRR WP WG b coupl ing assembly

[0069NNeHGNY id B¢t R6Bonal view of a coupling assembly according to an
embodiment of the invention;

[0009] FIG. 4 is a cross-sectional view of a coupling assembly connecting interface
according to an embodiment of the inventioh;

[0010] FIG. 5 is a cross-sectional view of a coupling assembly connecting interface
according to another embodiment of the invention;

[0011] FIG. 6 is a cross-sectional view of a coupling assembly connecting interface

according to another embodiment of the invention; and
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according to anot her enbodi nent of the invention; and

2 WD 2005/ 075876 PCT/ US2005/ 003503 [0012] FIG 7 is a
weems®7sect i onal view of a coupling assenbly cPCFES100510P3503

interface according to another enbodi nent of the

i nvention. DETAILED DESCRI PTI ON [ 0013] Certain

termnology wll be usedlnthefore oi descriptiaon
(00823 cBibchierfeRsssPHiqnal Bewinte CHPRREMEeTPlY|coeRetBg interface
accérhl éttb ﬁﬂothg_ BBt of ?ﬁé’ﬁ(f%tmﬁnd rearward” will

re I rections ormar and rearward of the
coupl i ng asserrbly shown in the drawi ngs. The terns
“rightward" and "I ef refer to directions in

|
the drawi ngs in con ET%HD%SFWP\W?%h t he term nol ogy
[OOICﬁ us egrtaihN&mtiR618By Will¥ehsddin tl%l@reg@ﬁifg\/&%&ﬁphon%f tonvenience
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refer to directions toward and
in rwfe@pe@omlvensl will et lgﬁehmﬁtnlgl dhe mr“f@warcﬁ’eand ppearwaigs will refer

to dgfa&éo&s %%rﬁwsar% gl‘?#va eﬁlév}g]ar? 89 hﬁ’ ec%é\ﬁl rz%aen"‘folk shéngrl] %I({:_\ thtte%rawmgs The
tern\d “triphwhardh ahd elefi@ard nallogkr tosditkeeons flthe Gomégniin @onnectlon
terms nentioned above _include the normal derivative

wittawhichdhe eamaeleytipspedo fLhetons fowedly rend goveyapdly Wil refer to
d1re%86'r%| to g.rcfj‘eﬁq% a'tw;%/n ey ?%ngtq‘vge& ﬁllléilg?o‘?ﬁ@ﬁg E{I‘R f% e bgMaratus. The

resen I'nVen es a

terrﬂéﬁdnJ;gﬁla&Etaiﬂd‘dOWnﬁvenﬁlvalllTefebm disftionEascthkarf 1ntt]msdnmh1egs in
menber 20 and femal e mher 30 ends alon an. axi

conpeckiopsFeth Wh@ﬂ thesapmplpgy ds WE ﬁﬁf(%’aiﬁaﬂ Smeptigheg gbove

inc ﬁﬁ@gﬁ oBmb (@TIV%UVGT%H‘I% di8 ValciRh&ko20 extends from a

I ng end I ntended for insertion into the female
[OOIlaqnbeReB@nngtcaFlG 8i b couplimgasebindccohding to presbegtimayt of the

ot s AR tCET ST et B8 18 TBble e 20
FacBlor it WBRImeAb 2068 F88sle aRrtel DY ckfRAds AbOYEY 28854 -A when the

series of flats 25 defining a non-circular

assénably droimethy c@urdgisp@tm asishown i Kl ade rietmyy ngeanbm &f extends from
a leg(gg Jé% E g )Pv%%h d)ﬁ) rﬁgn E?igﬁqngrﬁhle%aﬁ%eér%ﬂg%h(?ﬁﬂmg end 22 and

hastalpabdaB@ay 3 bﬂ@ﬁdlﬁgthemtmauglﬂr Ifslesifeaic éleﬁfhllaigderﬁl 22emdy heg

exterior surface 27 whi ch are separa a ri
prowided mibrirspal threpds 24 for altachmgatiog sEielng HBOWIB and a
eSS0 2 LR it U Rl R b e bty

awexlhbits a generally i near profile when viewed in

Cross-secti ext e ds t th
[005517S AERVeFAY RB e dsEason Gpgchecher ALY o525, tné Hate
me%eglr REas a t9aifHy ARindfi0d1 RWNTPLEfacBR6ARE |aQee@ﬁng9é3@éﬂosz§rface 27,

grees. In a particular configuration, ranp 2
which are separated by arib. In an embodiment, the rib includes a ramp 28 extending

generally rearwardly and outwardly from the leading exterior surface 27. In an
embodiment, ramp 28 exhibits a generally linear profile when viewed in cross-section and
extends at an angle relative to the axis A-A in the range of about 10 degrees to 25 degrees,
such as, for example, an angle of about 18 degrees. In a particular configuration, ramp 28
extends.to a cylindrical surface 29 that is parallel to the axis and extends rearwardly from
the ramp 28 a distance of at least about 0.010 inch, such as, for example, about 0.030 inch.

The final portion of the rib is a first locking surface 31. In the configuration shown in
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extends to a cylindrical surface 29 that is paralle

to the axis and extends rearwardly from the ranp 28 a
waele@samses of at | east about 0.010 inch, such aBRCT/{/82005/003503

exanpl e, about 0.030 inch. The final portion of the

ribis a first locking surface 31. In the

configuration shown in 3 WO 2005/ Q75876
FIG&cﬂ'mgg@dngv loddng surfame 33 extpndsp generalky; reatvardly|and énwardly from

cylilﬁdﬁca?ﬁﬁfa]%% 268X G tc'trﬁﬁl Eﬁkﬂé%r shffacd %Y. d]'nychépﬁlsfrgt‘é@ k¥ diment,
rom’ cy

ndri ca to neet trarling exterior
firstdocking suroe 31 I&xhibfts alhlnet&tplr@ﬁle evhentviedvadentcrossfsectem and tapers at
| ocking surface 31 _exhibits ggl i near . profi

an apglevie 16 TANES Hs2bouk3d degicsarie St Apares Talelive P éﬂﬁ@#@efg o ehE 25,
for é)ﬁﬁﬂ) g, b aﬁQQ Ny aﬁéltdlggfegl%%s tthgi'ﬁaﬁj@@ﬁ? §8%ip 28I Ady éé@erIdOco a point

aXis AA, such for exanpl e,” an angl e of about
wheﬂ651t dnyye §irst ,kbdkmgmirfaVQB 1/ or toampn2@ieansuréceomvgh eea gurved

sur cemB?]sql?lHi retx'g%glferg&g%% ﬁr%&o%?%%@gaasgi %%lgglonaﬁ) , rglgp 28

and rfﬁallédm%eﬁuﬁe& e @ﬁhyre%ﬂrbn%mamnefat pifilé wakh Rigwed il aoss-section.
31. Additionally, and first |ocking, surface
[00851 rralyladsciember mam sp n@c&mdepef sleapeslogyes Ahaxinep mﬁd portlon 34

and§ BEREREEHE Rior ORI TR it 335 T At

the fipiIyoRRdE34 inchalesla Qplltelyﬁﬁdrm%waﬂ 36¢1agmg a'l@ﬁ)ahg&&l silcng (not

portion 35. In an enbodi ne ri,gid portion 34
shob| Treplicyindncakyt e PR i %ﬂéhlha?ndrﬁg? tg an outwardly

tape?‘in% v@%g%ﬁ {J)lfé 3§ ?11(? gl%{kgﬁ?yé a4, egﬁﬁd $Rb ke @Ydrkd dial ‘i)%l'tlon 39.

nds adl ng en to an outward
As tatersecagin®lds. Bamtlidpthe3plit chinddg¢ad vaallfgyandi afcydiménc% dvall portion

45 %fééggq%}%hgi’gﬁfog sfaﬁ%ﬂgéfgt%ttﬁg é‘]ﬂpoégpc‘%n ﬂmﬁeg@?g lpn gg includes a
seam[g’ﬁ@w ¥k teR@hE ¢aialyPinlvaRRy o fidieQfortidieds €Bhd %ﬁlmg fin 47

tion 35 cooperate to define a gap 46. The seal |n?
snug)lyrdngages e fraitihg dylindaicalsextgrion guifaqe 267and fiedtivng gs a seal to prevent

coniaéré}pa | %Fﬁl:lﬂg\sﬁégslt gq:ﬂf?é g:{lltnelglh%gl gg%%gr %ﬁ}%‘bé‘b‘letwgﬁethe release sleeve

33 é?a\d'thé‘ﬁﬁﬂh@lg'ex%'b?éurﬁ[ceswface 26 and functions as a
seal to prevent contam nants, such as dust, from

[00EHt er iIngntemeboditpenjcthe sesopd feﬁ@alg, meppher 30 gatepdy Eomea receiving end
50 t? %n?te] cia A" %Jhgmr%%ﬁ%\le' aﬁﬁac«%‘tttﬁérle re]g(e na{l@ﬁt%ad%%z or ofher

n an’e secon e nenber _
sultebﬁb eﬁﬁﬁecﬁbﬁ) mMeand e Easvenig @racepabtetoonacatiomibat shoenp IThe portlon

may have adjacent th reto.exter‘;gé thre d ﬁ
of the pepnd &m&lw@b@b 3 adiesaH, v soriving Fnd SLisHPRGeq §ig an oxterior
cylm@R&d ' t8 '?)e %gﬁ%ly sReMRd in Ry Hﬁ’dﬁda@ﬂlall ak otf 'ﬂ% release

secon ad] acent the receiving end
sledvs 3prand |ad emiemmt dryhadneal Ismlfatcrer53 sczgckhtm mww&lth@amfth@ @15 zyhndncal

ized t snu rec Lndric
wall poiie Pt st ebuiee el Sl ot AOTgRty B g Rutar
grostd $AG8emiR o%'t&ﬁ‘al}l Roth SESIn¥eRiok B?l‘hﬁiri&al Jﬁ@fa&@s 3 bind is sized to receive
cylindrical wall” portion 36 of the rigid portion 34

thewsin & sisdirsdy skpamdablg Jockme ring/kl: dFsporeéd mfl @lsggond locking

surface 55 that extends toward the receiving end 50 to meet the interior cylindrical surface
53.
[0018] A second interior cylindrical surface 56 of smaller size than the first cylindrical

surface 53 is positioned toward the remote end 51 from the annular groove 54 and is joined
4



groove 54 extends outwardly fromthe interior
cylindrical surface 53 and is sized to receive

W bh@seris’@ resiliently expandabl e | ocki ng ri ngp@DUS2005/003503
Groove 53 includes a second |ocking surface 55 that
extends toward the receiving end 50 to nmeet the
interior cylindrical surface [0018] A second

thefef tay aorweldly frperiag wvaélmorwe% 6T I@r secoRd inksrios pylindrigalsurface 56
is s{ § tJ fe%éitle ‘r‘ﬁél lEﬂgﬁé ?}?{Eno an 4 u?ér hé FirR AL hidhedr E(?’W?ﬁéjsecond

renot e end groove 54 and
intejmr lﬁldldrr@al\/\@m 005cO BERh46 fd?ﬁﬁd fs?€i0 51 OB4L 0B fating raamdalbgroove

an ji.nwar dl erln vvaII ortion 57. T
5% ek Brposlfionbn e %&ﬁe? Sisgobiees @SBt Tu e e materil

andt mn%lg‘j%h@ ﬁng %4 %ét9£ SikidiRE $n thé gedoveB Hebwsdn tﬁél laﬁmla;r seal 59

e secon interior cylindrical wal
andsthe f@;em@eﬂda@ fTherpdabticimgeil rhas an ppsrkirel bigzed ‘@c&nﬁgly receiving the

nnul ar. ve 0S| ned .an an
teaBR B BHorR RS 27 SR e bR kR i LR DR A AR e
seaffidly fedehi dRhagdd stick 1da8ing bxtehiat surfacp as: tnhe Ip&siemda: dfrmee rigid
groove 58 between the annul ar seal 59

plastiso@ia lnig apngitsm, tobrengazsd by éhe fepding enhal Oﬁweaf'}sétrm%lfs giember
20 85 e RS S DB £ 00 BB Bl ngrion of e

leadi@glextefot Sirficg 81 thevethmaghi The yigidedastic eingred a:’mg@gx&%m ph)tect the

| eadi n exterlor surface 27. The esence. of th
amyyias 5831 99, 1oy e WHO S 8 BYFCOTES tet 11&35&1@ gaplﬂ@e o ia

ALtk aﬁ lqlal2 g‘ea‘l)F9 taﬂ@nh ?ha&?e%%@ﬁ a g%@oxﬁﬁh&es?lo@vﬁ) in the

prote e annul ar sea om cutting  or other
nmﬂanugeﬂd@on insertion of the |eading exterior surface

t h th h Th i 61 al :
(00881 o ohetordn theaapar Boxf S5 e el b anE ek rine
60, 'vﬂu§1¥ b ?% ORI, ﬁh&’{g btABUh&6ridlb %V!pﬁhgftérﬁp&ed hosphoric bronze

Al ternatively, annu ar_ seal 59 and rin g

matesigbdry ekﬂemattl\aﬂ}g Ge uvieYs (qmereimlpss steelh En arnanbOdfm%e the locking

rmg gg #Rrg %(}l \Fz)vo f?{&g‘?ﬂ an:a g.gs%e 1 gne:r]llﬁlh afncg ﬁé%yv&]e 1?141b{1ﬁ1n% I?aatlonshlp

or have 'mﬁla)ﬁlfnunﬁg@rtﬁ’ aBb Y, 0k vtk ), the fifsd mamgmemmed
phosphoric bronze material or, alternativel

dissqaneeigq frempe eerosd drmplegeemahesdD. The loskmgingh raven gt are
in th8 ﬁksk%gwc%tl %\%ﬁﬁgﬂ 'Hs Qﬁ %Weﬂﬁfld*ﬁ‘mte%r Smbilérthaf g d%ﬁget@r defined by
second end, I'c

utting rel ations
thelvatemastrymxiiorof e pmnﬂaragmmne 5@1 Bt lalrgeh'émn\ﬂimhamhter bf thstfirst

e JEBVE] 20153, hStemnect st L om L srcond, L et e

equal o (ﬂ" st §1ﬁ tRASihbi Sfhe Qﬁﬁng th%ﬁ&eéﬁ‘ﬁlce db 3MBle@hale member
smal ['er "t han e di aneter defined by he out er nost

20 posrivghrenghgd Mhmdmmteg“rom @méad@z% when tharrgléer member 2Ghie engaged
inter. L. i ndr

o GRS . 53 ASEAR, BYA r 8Scin
60§ RRtABT ﬁhﬁﬂicantly smaller than the diameter of the cylindrical surface 29. The
locking ring 60, by virtue of its dimensions, will be retained in the annular groove 54 when
the first male member 20 is disconnected from the second female member 30. However,
by virtue of it being split, the diametrical size of the locking ring 60 may be expanded and
the end portions separated as the locking ring 60 moves over the ramp 28 and optional

cylindrical surface 29 upon insertion of the male member 20 into the female member 30.
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equal to or slightly smaller than that of the trailing

exterior surface 26 of the male nenber 20 to snugly
wengagesssauch trailing exterior surface 26 whenp€TesSioas/en3so3

menber 20 is engaged to the fenmale nenber 30. As wl |

be appreciated, the internal diameter of the |ocking

ring 60 is, therefore, significantly smaller than the
[0026] areUpen fsertion of ghe firat melgmenpher 20 éntsz@he seqand fezeale W@mber 30,

e 03 B80Sl S M kgl B o
untithelrsmf 28 @Qe[d:ﬁ&'&?ﬂhe (Ibdkirig’lmﬁglﬁ) S@@mﬁﬂedﬂ arvedré mmmment &he male

However vi rtue_of |t it h&e di anetri. cal h
mergbe_re?od’rﬂltq%sq the ka2 $rqq~a<p 3 %@nz’e&l&% dhergRy opgnine up the

gapt %@Rve%ﬁrtﬁé RBRing g@@ dseﬁj}b ﬁr%retagi ﬁht@ Qs fHerlgclgﬁg Hﬁg 86 moves up

ver the ranmp tlona i ndrical surface
to thmax1nmed1hmater of thelrempaR eandem@ethe pprional eylirdeichlemiaes 29. As
msnber 30..5 2005/ 07 6. PCT/ US2005/ 003 0020Q]
wamcﬂss@rfe? VSRSt (o Lo 0% B SRR e fop R
'ﬂgf @ 1Rt nd1E FR&{bes 90, thé fb@ ?Qﬁ'ﬂgr@) tBﬂdlrﬁib ofid resilience, will

eadi ng exterior surface 2 pass rough t he
confractitd ngize |aplgr06@11nglm ongmnleslzeaqmé mglorseawhbbe pﬁ%twrt?élép ﬁgevent

ey UL 0 P SRR o
lociiflg rih B 60 @hiyarpRe BeReet fhd Mgt loglaing setfaved atnﬁ&ed:cmdldocigng surface

ring ends by increasing amounts as the |ocking ring 60
55.noves up to the maxi num di aneter of the ramp 28 and

ot Sndfhe sbondl1B&ing surface 55
000}, 5RO BRI ISP tnit g
are lipedt sadfades e dwd eurfecesimaybe disposedait cmh@rglng goglaminghe direction

towﬁ%&?q%%@% gg)cfvgﬁ%ﬁ:v?fegg gﬁr |2 %{edngmgélrz?\é)l 1%%%&&%& ﬁcl? ﬁ% female member

30.9F1ig b&ﬂjer%'néf (‘fé ek frblﬁ tﬁ'@fa%@that"‘(hé bndle oPﬂt%'ﬂrthB@l@ln Surface 31 is

prevent of the first male nmenber 20 from
gretthethse &mrmhgfemfﬁh@semmb ockidg spifaesed tinaelepon to the gxigiAré as

60 trapped between the first | ocking surface
Pre’é‘i’“%ﬁde 8EBnd | ocking surface 55. [0021] Optional |y,

[002@]3 N tyBer th Skst neg&hRghbeHZ0 R8I dngiped tdide S&Qﬁaﬂcfemale member
| ocking surface 55 are linear surtaces, the t

30, ¢he feading em;zomlrfap@ poiscsgalingly erAged ionie mlérssealrﬁ% fereby
direc t [

o R I ABA s SR L R ol s

fembild H1eRBBVAY geCBeetSAtt psifiomud ih hige §poi6 tidiatert the cylinglr'&al wall
of the first |ocking surface 31 is greahe* tth]? g 4

poriap +a of therspalingarastien 3oand the seilfrrlindriad wall 30414hs Ggidpgrtion 3

L tchBndrical

1 50 RS LB R B ISR DD i

wall poslon 45a0ipesvent3@long ineth thasbaﬂlgg dnt4dy, cartarsinafitsdeon thej entering

thesa?eaal a{rgunldy the Poc]acll%egdnr}g%ot hﬁen tli‘]lg lflrlle?rgbe%egrle in ‘816 engage% ;X)Sltlon shown

in FIG. 3.

[0023] With reference to FIGS. 3 and 4, when the male member 20 is in the fully

coupled or engaged position with the female member 30, there is a space between the

receiving end 50 and the interior of the flange portion 44 which is, in effect, the end of the
gap 46. Additionally, the leading end 38 of the release sleeve split cylindrical wall 36 is

barely touching or slightly spaced from the locking ring 60. When it is desired to
6



preventing | eaking of fluid. Additionally, receiving
end 50 and portions of the second fenale nenber
w@odjoaoesre t hereto are positioned in the gap 46POPUSIEN003503

the cylindrical wall portion 45 of the sealing

portion 35 and the split cylindrical wall 36 of the

rigid portion 34. The exterior cylindrical 8Lface 5
discomnestihg ifigstimale member 2Qfrom the second dpmals mem 52 » 1t 1s simply

cylindric [ I ' :
necepifey Ll e HRbey ARG 25 Toufd e RAGHE B 28 ciinlkleading end
38 of (i@ spliedylmdealav4INes loamké the lodkigs fiflg 6/ exiatln wweediiersb and, in

o ot B B  p ine ne
i€ 0cih ul eth O iAQE viHeARhdNotKing ri
o0 s Bl e A amtn
60 haebednvirgel erecpdiioariol atigementtvath e cylindrivel surtiag e of the rib, the

portion 44 . [ in.effect, t end. of .t
frsggale Pt g i o rsrsed S8 6 Sesqi SRl o ap gy be
it cylindrical wall 36 is barely touching
remglr’éa:t iergﬁte%ny spaced fromthe |ocking ring 60. Wen it
[0024) deBefeming to BGVWDIRUOBIOMESE 6 cREF/serFogbyigy @ rior art

Lsconnect the f.irs | e er.

conf PRy DR Fhoegs TGS BDo B ARe 8GR0, v
inclh§ds@AHAmTre@ V@ 33 S0 @uainst wikieh b éattimporing’D B bngagedsiunigg

the | eading end 38 of the split cy|ind c?l 1 36
connastign 96 therfaalp gk 19 potep B TEpERbarY Y SOuding [EREC magiber 86 also
. a , . . rost ..
nlfiheling B985 o4 e R0 Jo st
perpendiealango aif gedrdly ficies suefaea§4 of theaveo 33 Sidedninicsts e chamfer

surfpby B HOSTURLSN 0 BT FORCRRE RS e BT g7 T doi POl and o7
thatgﬂeifril gﬁgsasl é%gr@;in Eﬂ’éq?eﬁlhféimérﬁﬁeé 31f:0I dusthg ¥BhRcHBBEthe 20a1¥hhd female

romthe secon emal € menber 30 and nay
coupling membuisd Thiser stfesomserd 002 Iad ke fasplizedpracking ig thofemple

C i sQp, .a Crgss-secti.onal .4Le f (g I
e trg JEBRDRD SRt Rgot fb of PR eRe kg S fug o e
forddldxBftedh tHe @Rl hehddPB4 be tHeEeREle mémbir8detroagh haidrey i 32

surface 80 against which a locking ring 82 is engaged
durigrdonmection and pressizatiorn %@hﬁﬁv@h@ﬁdﬁ?@@ﬂ?ﬁ}’ - coupl i ng

nbers .84, .86, T . : dchuglesq 7

00575 g B SRS IO UGS 7 rov
54 Gded @5t 0lud9 BoiesId ardrgdfoune frpthe griotira coupdingn Simileriyg iy the

facing surface 94 of .the groove ?ide %ﬁ. ets.the line i
embaimeatrof t]g,qumgfé)éllgentégn sho 'IH_tFI§6 ’_epr%flti VR E R}’lqﬁr&gicrqap ing is
absg 268 b RAimanP M RFIGK! 4] GaRPT, AR Bad@iibPié dispbadd

ormstress risers in the femal e menber 30 during

betwesinihe foronrdiurfdoe ofrigloeve hidl adsabad lqcblgqgl surfgcq'r%ingﬁél}ce or
elitéri?ggtseg g}siagqrcg&r?er{cle So‘ia' rst?esrsn%l%erls & etfgmlell%cc%{lllal¥r?gdmgrrr1%grk§d? %n'tfe
embodiment shown in FIG. 6, the second locking surface 55 in groove 54 is a concave
surface. Similarly, in the embodiment shown in FIG. 7, the second locking surface 55 is a
convex surface.
[0026] As will be appreciated from review of FIGS. 4-7, the inwardly facing annular
groove 54 of the present invention is configured to reduce stress risers in the female

coupling member 30 by virtue of the groove’s geometry. Particularly, groove 54 reduces
7



menber 86 or a "flaring-out" of a receiving end 98 of
the femal e nenber 86 due to the force exerted by the
worados/onsnber 84 on the fermal e nmenber 86 t hr oughCT/0810051gP3503
ring 82 during connection and pressurization of the
coupling assenmbly. [0025] In the enbodi ments of the
present invention shown in FIGS. 4, 6 and 7, groove
the Bumboked, orciniinaes abirgli Svriscasghaliiatesectas iR ¥higk have been

knoglﬂlég %@%%éﬁ%s%%%\e/ﬂgﬁ??gﬁ} &L(\%{ﬁhﬁsﬂr H%éblﬁg m%s&%%ﬂtenﬁfodlments

of giddvers4diabe BEhbwe that redalds eféss riserstii &wdlainahbl cmaphng member 30,
shown in FIGS. 4, 6 and 7, a fillet

the anogps@nl@éileswbpv@é%ﬂ% 4 D Atrcog indended de %6 I ‘Fg B84 and
[OOZC‘Q congyl @ ﬁ%v%ﬂﬁgff‘ﬁgs ben ?Qﬂfcﬁﬁﬂg%h%n Bl H89cABEEWith Réference

curren stress riser femal e COUp| [ ng
to thefobeoiRlembadimbes, vehitloatiemeerelys Hustrative of thg begt medes for carrying

o IS AT ST S5 LR P HRORRE
alte ﬁv@s]et%‘%fﬂéjeﬁgﬁihl@ﬁts ¥ tHeAfPerion idescribed BBNAXMEY bE aﬁlployed in

wi Il be appreciated fromreview of FIGS.
pradiicihg thh m\{enm Wlltbolﬂ parting fiiem the spigit ebd copg ob theriggention as

deﬁ?ngif te ifol \(ﬁgtg%: ?soln Eﬁgﬁéﬁ ﬁl% h%bfﬁﬁ(qglég Cﬁltll{’lg aéﬁne th? scope of

the IVRNASPAUELhEL tHE ﬁ{éﬁ{d’dyand parbis wdthliny the gmpmf tﬁeﬁse rclmkns aisd their
7 WD 2005/ 075876 PCT/ US2 05/003503 t he nug’?%&jt (P
eque{ailm‘tmﬁt eoyeredithereyy | Thig dessaiton pahe ineatien beimderstood to
[ ¢
incfigl 8 gt nRE Gy EE o B LR o GAAR SLERSA HtchRTaR claims
magBbprbsemad & thisfor gratewapplidativamo abgenve hodmon-khvionedunkination
stress risers in tgﬁﬁienale C ugl Ig q@ ﬁ é le
of thesslangits Vpree v Birforagorae gabogiments e ilystrafy e, aad 4O syl
feafdfe br dibh&t i Ia@ to 410Gl i MAARRA that R4S Vel 2imBA$n this or a
een particu a y shown and described with reference
latetrapplhmtlbmr egoi ng enbodi nents, which are nerely
illustrative of the best nndes for carrying out the
invention. It should be understood by those skilled in
the art that various alternatives to the enbodi ments
of the invention described herein maybe enpl oyed in
practicing the invention without departing fromthe
spirit and scope of the invention as defined in the
following clainms. It is intended that the follow ng
clainms define the scope of the invention and that the
nmet hod and apparatus within the scope of these clains
and their equivalents be covered thereby. This
description of the invention should be understood to
i nclude all novel and non-obvi ous conbi nati ons of
el ements described herein, and clains 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 nents

are illustrative, and no single feature or elenent is
wez®entisad to all possible conbinations that nMegI/b82005/003503

claimed in this or a later application. 8 WO

2005/ 075876 PCT/ US2005/ 003503 CLAIMs What is clained

is: 1. A coupling assenbly conprising: a first

coupl i ng nenber 20 extendqurg‘IlHFong an axis A-A froma

%tqée\gll NgfRd 21 to a trailing end 22 and including a

it € exteri or surface 27 and a second exterior

surface 26 spaced fromthe first exterior surface by
1. a rA bouptiag asseoiblylesmprisiagrp 28 ext endi ng outwardly and

away fron1the first exterior surface 26 and a first

s oASACSPlibg fenley 20 BeSt ofing 5 Rl ah RIS R AL ERd 21 to 2

cou p I Ng
traﬂ%% &f&t%dﬁﬁclﬁamglaairgt%&eam ﬁmfzﬁﬁdﬁﬁidta&ea)rrdmxmr@r emcﬂace 26
d including an jnwardly facing surface_ 53 s
spocd fragm e fust raeniar rsgltfac@daym i hehiobiles b b £ e cBgRguevardly
I | firgi
and$ gﬁ’n lf}o'ﬁgtﬂéqﬂpt x%e}% Con 2‘3% | g 1@{:}8 gw&leﬁl tR4tlcREbnds

ar groove gure tore stress risers
inwhidly toevas® terdcadugatdriog suated6; 30, the inwardly facing
annul ar groove 54 having a second Iocking surface 55;

and a resilientl x k| n cei

1, oo Eeln bl eRaD SR Ert SO1 Ak IR ARG e end
51 aﬁmﬂé@&mg R War'éﬂr faBing shificets 3Péi>§ddttb AdbeivichBe filss boupdingmyember

expanda | ockin rirng 60 having an interior

20, memmm ccslphagimem ple&(éalv@ inchling ansmwarllp facirg e erogye >4

cong,gwgﬁ dia aed{uge sfres g}cﬁéergﬁ Isgcio%g f%g{éﬁb@%gﬂgéfgﬁ)d t}%ggwardly facing

anntRY 8FRRE 52thating afseéond 166kind sLﬁchBBbzﬁrd 20 further into
t he 'second coupl i ng nenber the resiliently

i stlicely cgrepdably lagkedine nl{eéeg%%@eﬁﬁg FcAB pting member 30
mwg?cﬁé\? Cihd Qﬁu;a!r g?&og% Qe K} DGirst ()glﬁﬁﬁ tBd r@NRntly @xﬁa%@ﬁ’cﬂg locking

sur in a se on posi t1on upon further
nngrwmmamg awintérive didnetér sipdpd mogmwéh@ﬁrst equpling wrmbeé 20 first

d nb 30
oG4S0 B CHESer B AR o e B S e Eho 28
updn Stgéwrﬁé?l@ bf ﬁﬁfﬂr&ec@uﬁl‘{ nPmERbYRI(fuSHELT AerLtha @éboﬁd fcbh}blﬁig member

rus 99 disposed between the forward surface and
30 ttlmreSléchﬂSd exmdahig loskingatng @s:on§gurpH o ediap! inrsdpmetrical size

resﬁlﬁg&%%P@e app bétw\é\Qnet g'ﬁ@sttloc%ﬁgr &Qﬁd L BPQmPﬁfevé@&ﬂld locking

surface 55 in a second position upon further movement of the first coupling member 20

into the second coupling member 30.

2. The coupling assembly of claim 1, wherein the inwardly facing annular groove 54
is further defined by a forward surface and a fillet radius 99 disposed between the forward

surface and the second locking surface 55.

3. The coupling assembly of claim 2, wherein the transition between the forward

surface, the second locking surface 55 and the fillet radius 99 does not include a point.



surface, the second | ocking surface 55 and the fillet
radi us 99 does not include a point. 9 WO 2005/075876
WEMNSBBAOS5/ 003503 4. The coupling assenbly oPCTUS200$/003503
1, wherein the inwardly facing annular groove 54 is
further defined by a second | ocking surface 55 that

ext ends outwardly and away fromthe i nﬁg%gj y facin
4. sur¥heceupbng assemplyent clgdy avhsisin idnw wg appulpngroove 54
i ' 33 | i ¥way from th
s 1RERORHIARY FisoRARE 5,0 B AP, BeRgS iy rom
inwatdly facgonnfiecs3dntimer gwova serfacgrooonestsiioftbe secohdtocking

di spose engr al | rthogopal .to th nner gr oQye
surls P5ut e sl MEeL e T udatg anii i prvara
surffaﬁé Wahdctsd i Be 8RR Grdole suFReAnd id Qigkdsed gonbrhlac6rthdponal to the
The coupling assenbly of claim1, erein the second

inndrogiobweysurtack.aand Bfilldt sadius Yhdispased betwern thecformr hrface and the
@ﬁﬁgg@lg o% claim1, wherein the second | ocking

sec BEEWI4S 2 concave surface. 7. The coupling
assenbly of claim1, wherein the second | ocking

5. surfiaceuplng assambBosfetimsly firesin tH. seddrel lockipg surface 55 is a
assenbly of claim11 further including a rel ease sl eeve

chagdethavi ng a nenber 36 adapted to engage and force the
resiliently expandable |ocking ring 60 up the first

6. | ooflilé]ﬁ)ufjﬂﬁ% aGemBly of MR 1, KPR HeAlecRIIBYIBNS dudiE 55 is a

over the'rib to rélease the first coupling nenber 20
confavemutfaee.second coupli ng menber 30. 9. A coupling
assenbly conprising: a first coupling nenber 20

ext.endi ng,.al on hs. A-A.fra ' . tQ :
7. T ol s AR B g G P B fudhorsd i
convéx ditfhcd. second exterior surface 26 spaced fromthe

first exterior surface by a rib that includes a ranp

28 extendi ng outwardly . and away romtrh first

| .
8. ext ER¢ eupding ﬁﬁ%@@bm" dmgl fyrthet e Sy 518%\7%31? having a
meléﬂﬁ?x{ 36‘3%({@81;%%3 egéﬁgg%gh )(t:‘oort:ug Yli@rrgsiflaﬁl L N T hng 60 up the

ace ng nenber 30 extendi ng Trom
firsalackingisuifage 2 dnt6 the amnalar groove Séndd o%dr thedbiteedlende thy first

an inwardly facing surface 53 sized o receive the
coupjipg fneg}}f{?5¥9 #@W@%ﬁ‘éﬁondfﬁ?p]ﬂ’gemg@ﬁ%ﬁ#@ coupl i ng menber
30 including an inwardly facing annul ar groove 54

9.ACP AL AgkeRBly\@linkidg: om t he inwardly facing surface
53, 'the groove 54 including a forward surface, a

second non-|inear |ocking surface 55 extending .
out aéird coupling maember 20 extending along an axis A-A from a leading end 21 to a

trailing end 22 and including a first exterior surface 27 and a second exterior surface 26
spaced from the first exterior surface by a rib that includes a ramp 28 extending outwardly
and away from the first exterior surface 27 and a first locking surface 31 that extends

inwardly toward the second exterior surface 26;

a second coupling member 30 extending from a receiving end 50 to a remote end
51 and including an inwardly facing surface 53 sized to receive the first coupling member
20, the second coupling member 30 including an inwardly facing annular groove 54
extending outwardly from the inwardly facing surface 53, the groove 54 including a

forward surface, a second non-linear locking surface 55 extending outwardly and away
10



10 WO 2005/ 075876 PCT/ US2005/ 003503 fromthe inwardly
facing surface 53 and a fillet radius 99 separating

wao b@sposmar d surface and the second | ocki ng sSPET/EEM®05/003503
55; and a resiliently expandable | ocking ring 60
positioned in the second coupling nenber 30 inwardly
faci ng annul ar groove 54, the resiliently,exga dab

from gaadnmgrdly frpiessukiace syancha fillekrading P9 aeparaiing the Oz’garqe grface
I ' - jng nmenber first exterior

andﬁ%%%%%gdEgﬁgﬁéhﬁgxﬁggeg%gaged and expanded to a | arger
radi al size by the ranp 28 upon novenent of the first
c ouptesitigntie mpenddde fockingeing Gitwsitivned grtha dewnd gpuplig member

menber .30, the resilient expandabl e | i I .
30 B Gkate TRt ERare Sy r ARy ep SeliE 1o i8S Raving an
intekioA BRI ter REWRSFCERE tHel firSt couphikg R@nter fire extedomsugdfatdi27 and to
second | ocking surface 55 in a second position upon

be dngpgddeandrmzpandsdito afargeraadink size koihsramp 2fwppe moygmenk of the first

the secon | i : '
couplife REFPRER Ritfiel o TR cSlptikinertBE; SEUR, eilenty
expbi@bilokihg ring60fcanfigurtd & waaaria dianodtiicu) sizatd beenteSrapped
and the fillet radius 99  does not include a

i nt. .-
betaen A& dRAHIRE RS A bl s roeqPaiIASIONE SiiEcaon i Aaccond position
upRGHARG h 18 oPtE %o?ﬁ%ﬂ[gsmé’mb&oﬂ)ciﬁ%ethé Wedof fouplrg member

he coupl 1 ng assenbly o alm 9, whereln the secon
30.1 ocking surface 55 is a convex surface. 13. The
coupling assenbly of claim9 further including a

rel ease sl.eeve 33. havin menber .36 adapt
10. oo TR CHRITE SeRTDRT S0 ivafe tis SR eshidps provard
surfab83h&8c¥Rd 1deRingfsuiffade 30416 the fifle fadive 98 Hoed Mdtdndliige a point.
annul ar groove 54 and over the rib to rel ease the

first coupling nmenber 20 fromthe second coupling __.
11.renblee capling assembBoflaimy, adsasin e sesonst logking surfage; Yodp 2
' menber 20 extending along an axis A-A froma
Coq%gyaeg%lﬁn%g%nd 21 to a trailing end 22 and including a
first exterior surface 27 and a second exterior
12.sur The eodling agsamblly 6 dent heviidreis thesecend locking shrfats Ifyis a
a rib that includes a ranp 28 extending outwardly and
conygRE W3S m the first exterior surface 27 and a fir st
| ocking surface 31 that extends inwardly toward the

13.S€COR cAUPLRE lafden Dl BRGNS furfhbr WOLZRADA REI&S Bleeve 33 having a
PCT/ US2005/ 003503 . o

member 36 adapted to engage and force the resiliently expandable locking ring 60 up the

first locking surface 31, into the annular groove 54 and over the rib to release the first

coupling member 20 from the second coupling member 30.
14. A coupling assembly comprising:

a first coupling member 20 extending along an axis A-A from a leading end 21 to a
trailing end 22 and including a first exterior surface 27 and a second exterior surface 26
spaced from the first exterior surface by a rib that includes a ramp 28 extending outwardly
and away from the first exterior surface 27 and a first locking surface 31 that extends

inwardly toward the second exterior surface 26;

11



a second coupling nenber 30 extending froma receiving
end 50 to a renote end 51 and including an i nwardly
wo amsngsssaur f ace 53 sized to receive the first POIPE2008003503
menber 20, the second coupling nmenber 30 including an
inwardly facing annul ar groove 54 having a first
surface portion that functions as a second | ocking
suré %@@@ncggmhag megbeb 3¢ extgnding Eonpraceiyie gpgd0 to atemote end
tr r
51 rgBRL R b D8y ol liThoo S ARG PRSI M Blfhing momber
20, ltlw:slebcﬁlgi cfdupgn@ﬁlembslt 30 ﬁnbhﬂmg’mi 1he/aﬁﬂ32 fmﬁlgmmplar gg)ove 54 having

nmber 30, inwardly facing ann
a fiysh 8iTFce RETNARE AHRAIOTS29 HE9PRY chﬁ B i 4 gpSond surface

porti&t ngfg ?ﬁls?ﬁcﬂlg'?ﬁts rthéﬁl%@ﬁlrfa? ag&@i%h\(ﬁtﬁoﬁ?mftérée%hng auPpaing

rst exterior sur and to be engaged
and expanded to a |arger radial size by the ranmp 28
u p omremiweﬂye epapflati ockingging Gnasitiongd ireile secopd cp\ywlmgelflemb er

0 5 S 3% B OAEA Yo i

inteédioR ARidiGalzed kI Recbivs kHld Bt douplifg BRameE first Eﬂbﬁ@dsurface 27 and to
between the first | ocking surface 31 and the second

be ¢ngegecdandsaxpinded topdrseirpdinbyize Wy heranp 26 PPRENVFHSHE of the first
coufgpg LiNGe @Jﬁ.ﬁ]heg%té) ﬁleosle&thgifc%ﬁ?f?ﬁ%m%glﬂgxl V\%(ﬂ OhJ TR HRBA1y30-

e cou assenb erein the
explah@ibsé locking bﬁag\@&nnﬁgl.&ed to stractnid disestoced sizarésaoantly to become

traméi»%%?ef‘;n%fecﬁqggx%ﬁkl?zafsﬁ%%bél%ﬁl heseclis RkingdRifigs tpon Hither
mo%i‘ﬁ T 2%4{'\,% Phﬁ%‘ REkr 2d o RS ARl g’?&%@ﬁﬁ’@ﬂ 30, of
claim ere

e second | ocki ng sur 54 is a
concave surface. 18. The coupling assenbly of cl ai m
15.14, Th;hemmlmg essembbcofiwaimobk ivhgraimifedtrasiignibstveeen demijuskand

L L R

adapted to engage and force the resiliently expandable
16. oclth&goupling asdemibpy dhedainf 14, sthekcin Kiengcand tbeliag Sdrfadersidds a
the annul ar groove 54 and over the rib to rel ease the
chapmifest  coupl i ng menber 20 from the second coupling
menber 30. 12

17. The coupling assembly of claim 14, wherein the second locking surface 54 is a

concave surface.

18.  The coupling assembly of claim 14, wherein the second locking surface 54 is a

convex surface.

19.  The coupling assembly of claim 14 further including a release sleeve 33 having a
member 36 adapted to engage arnd force the resiliently expandable locking ring 60 up the
first locking surface 31, into the annular groove 54 and over the rib to release the first

coupling member 20 from the second coupling member 30.
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