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BACKGROUND OF THE | NVENTION Field of the Invention
[ 0001] The present invention relates to
push-to-connect style fluid connectors and, nore
Wwonbisaisag | y, to push-to-connect style flui dpcrmszoesmossos
connectors that include a locking ring. Description
of the Related Art [0002] There are many industri al
appl i cations where a high pressure h{7 rauli c system
requires that sever &fOCBRREGAYEMBEYade bet ween a
hose assenbly and a conponent _such as a punp,
notor, valve, etc -

push- to connect (tBﬁ\rea essg) connec |on syst ens
Mabfﬁhl[mmﬁan could satisfactorily oper ate at h| gh
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becone avail abl e that can operate at hi gh pressures.

In one such coupling assenbly, shown in FIGS. 1 and
Descrpti flthenelhgg_q,emnandabl e locking ring is enployed
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up I ng nbers. VWi le this design has proven
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ON [0003] I'n accordance with a first aspect of
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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
Iimnitations of the prior art.

SUMMARY OF THE INVENTION
[0003] 1n accordance with a first aspect of the present invention, there is provided
a coupling assembly comprising: a first coupling member extending along an axis from a

leading end to a trailing end



I and including a first exterior surface and a second
exterior surface spaced fromthe first exterior
surface by a rib that includes a ranp extending
outwardly and away fromthe first exterior surface
and a first |ocking surface that extends inwardly
toward the second exterior surface; a second
coupl i ng nmenber extending froma receiving end to a
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[0004] Clher aspects of the invention will be

apparent to tho§i3§55 er review of

t he drawi ngs an etaFFE%nggc ﬁnﬁﬁﬁﬁg%Pﬁalded bel ow.
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P05 ER @ £ rogiRhom bR ot il ARty torodEnsh g
et yf defefdiig to an enbodi ment of the

i nvent 0009] FI G .4 is a cross-sectional view of
lagﬁ%oup”ﬁfcﬂg“ g§§’é’ﬁf5Fe§“@@ﬁﬂé&’tqfﬁg®iﬂﬁ]@%$&%@W eRpoertits frgerface

aceOrdafE 16 B eatbomMEnQF teliivdniygNt i on; [0010] FIG 5is a
@ ss-sectional view of a. coupllng assenbl y
100y nectihg 1 ACEF§-gsstonal view of a coupling assembly connecting interface

according to another embodiment of the invention;

[0611} 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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accordi ng to anot her enbodi nent of the invention;
[0011] FIG 6 is a cross-sectional view of a coupling
assenbly connecting interface according to another
enbodi nent of the invention; and 2 WO 2005/ 075876

Wi bsApR45/ 003503 [00121 FIG 7 is a crosspelfishdasiatsses
view of a coupling assenbly connecting interface

accordi ng to anot her enbodi nent of the invention.

DETAI LED DESCRI PTI ON [ 00131 Certain term nology wll
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ac{?df?%]!rilgﬂcf%ﬁ Iggudymaﬁqf%l,ﬁveﬁ@gn be limting. The terms

rearward” wll refer to directions
forward and rearward of the coupl i ng assenbly shown

in the drawi ngs. Th %BD R%bﬁ rd" and
"l eftward” will refg? 1{‘&{ Irections in the draw ngs
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to gieeotiehs foewamrd ah@reandard bthappatiag asembly ehovtrannhe drawings. The

o wi | | er. t irections a
tongy B Pl e ST perehas firkeEb R o i ftoRaeEon
mﬁgﬁrﬁibli] ﬂieQ&)inl mdcﬂogyigﬂsedAﬁ“hel: feaheyowaglyt’ efl&l‘éom:[rﬁ]yb :ﬁ@ltli refer to
above ude the nornmm vative.and equival ents
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teARSEPRhA” BEFoMnRerd il Fofeth ailedtdhd asthleh e the BfHARRLN
i nvention includes a first or mal e nenber 20 and a
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when the assenbly is’'in the coupled position as
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pr&%%h%ggﬂ thefiked Jlﬁl%psﬂf%é ﬁgmbél%ahli QRedolld Br fehieiSiRce 30.

toatrailing en has a passageway
E@B Oéthbamih megmbérgPand fwm@ﬁmemteré@ﬂﬁeé@ alqngan axigid-Arvghen the

3 aein% %ﬁlﬁrﬁ%é cg'gple&)}%%}rﬂggggﬁ cou| m%{ nﬂaigtﬂ%%om?wgﬁ’g;%ﬁds from
a lsatingpanddl iffeaded f@tﬁ;nsbeﬁdnﬁhhgh@femalvmmm B@wo o teailgng end 22 and
b I =sect | f
B e e TRy
pl‘dﬁﬁmﬂﬂl Byterniilahichdatd f&&ttabﬂmenlmi Ethremﬂhenplﬁg (haisha@wn) and a
selipER R AR PEF ShP AL (29: Pt Ry Sedih i eagrepentov
awreht®. I n an enbodi nent, the ri b i ncludes a ran‘p 28
t endi | | dl v
01 ciiPraa Rt BeincHeset FamE eson fpna by Bitlai Ao mal

médbR 26 Baexhhihd c%rlﬁdﬂ@m Skt it fhROBIN®E Qhiihg eﬂ@@cﬂ surface 27,
viewed in cross-section_and extepds _.at an an

whigh greiseraraiesl ypverity ingn gmRosdipept, therogeludss 2 5388, : gigending
ol &I RAN Rd19 And 684/8RBy 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 particnlar configuration, ramp 28
extends.to a cylindrical sarface 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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such as, for exanple, an angle of about 18 degrees.
In a particular configuration, ranp 28 extends to a
cylindrical surface 29 that is parallel to the axis
and extends rearwardly from the ranp 28 a distance
wRf 208d075@ast about 0.010 inch, such as, for ﬁéﬁﬂpio%mmssﬂs
about 0.030 inch. The final portion of the ribis a
first locking surface 31. In the configuration shown
in 3 WO 2005/075876 PCT/ US2005/ 003503 FIGS. 3 and 4,
. FIGS.3stnd Mo Gist logking sirface3 Baxiends sengmily eersywandlwang daw andly drop
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omeric sealing portion_35. 1n an
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rdI a f portion 44. The sealing fin 47
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cont am na us & rom.enteri t he_.engage
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sultdtdd ddnAEetBY hithhdlor fdiehia %ﬁ) i&parit@@&ﬁﬂecﬁdh @6t shown). The portion

enbodi nent, the second femal e nenber. 3Q extengﬁﬁ%ro
of ghersgecafemge msmbert) adipcent theFatalvinhend=>D 1s JovIds an exterior

cyAURAPGIHBGEM sida85 B Qm@l’&tr&fe%h i 4AE eﬁlﬂﬁn@@ vl 48tk release

sui tabl e connection neans for fastening to, a separate
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pr LS 08%? 6{11’1%9 88bRSL5E refelé’s% s[e%@@’:‘“&gm%ﬁl?%ch anmular
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greiveed et{m@@mglyﬁqne@e inpestpr cylindreal syrfacs de iadis swaﬂ fo receive

thegtg]]n% ﬂae%ﬂ";/ %%;Sﬁ?@ole E)E]gﬁ%lﬁnzég) 3@1%@6153 ﬂElﬁ&et?%rsecond lchckmg

rica rface to receive thereln
susfpdei 35 thatlekteokds towhrd thereteiying ¢riddd 18 8aegf the interior gylindrical surface
53port|on 34 of release sleeve 33. An inwardly facing
annul ar
[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
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groove 54 extends outwardly fromthe interior
cylindrical surface 53 and is sized to receive
therein a resiliently expandabl e | ocking ring 60.
Groove 53 includes a second |ocking surface 55 that

wiRggssioward the receiving end 50 to nmeet plbRisr00s/003503
Interior cylindrical surface 53. [00181 A second

interior cylindrical surface 56 of smaller size than
the first cylindrical surface 53 is positioned

thexgtoetrychntibkeardbyrienesing mall Bortion 5 Thiescegndintgrionpybpdricabyrface 56
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pR&ticaRRI6 i £psdidatiote «Bngdl by the kadiig BEi 21N6r thd £RECknAIY member

exterior surface 27 of the first male nmber and the
2,51 40 Pretes] the grmudar spa) 89 frpgy cutdigg Py Wb?fyﬂr&és%v% msgtion of the
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of The rigid plastic ring 61 1n a_position to be
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mialsaekingtgr 8kt eri or surface 27 therethrough. The rigid

ti Gy Lis : : .
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mRRER ARy TP kBl Y5 O Eploliblent, e 1ocking
1ih$ 60 Bpmided vgthonfiat &d and a bdvend esl] Whieh hlay be xpantiaiglrelationship
locking rin 60 ich . be forped of, anpng, ot her
o 6 Pl s gt Ao GO b er 86 RS aleip B3RS0 8
dﬁ&i{ﬁédltéﬂ fréh the&]b&c&ﬂl’f&hﬂv ﬁir%lberai()s The hgldng :ﬂiﬂg 60 0when the parts are
.Stainless stee]. In an e Lent, the | ocki ri
S (BB A LSRR s n PGS ATEF S g s i 6 gl hned by
thefdlufn b8 Yorbibn bfthe Rbitdldridghoe b4 buDlagsi Pan Gk ditdeter f the first
.maxi mum _gap of about 0,03 inches when the(ilrst mal e

inigiop GYInAECAL S0 B e logking Hemoq b 28 ieHel dimalpraubstantially
eqBIRY: sBhily TheQRdH Bft of iR Grafile BB stfBocIB df thedhifle member

In the disConnected position, has an externa

2QrtecmBela eogagn Frchrirailing picrier WasRoloovheadhe malg msynber s engaged
thﬂgé elﬂeértsbpas%llwepp@gbﬁu;@ﬁgfhfe%meqiéﬁmM&he Jocking ring

rger than the dianmeter o irst i1nterior

6@ is, thartfare algnifienhidcendigr thamie diseieton of the agfindocH gurfagn 29. The
. ' . ' oL f iy
deRnE R op A VIR L A0h, B e B in 18 a3 when

fheffirtthealembmbere®hedisconnected 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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20 to snugly engage such trailing exterior surface 26
when the mal e nenber 20 is engaged to the female
menber 30. As will be appreciated, the interna

di ameter of the locking ring 60 is, therefore,

Lankhicant |y smaller than the diameter of th§usioes
.@b?%ndrlcal surface 29. The |ocking ring 60, ymmsmmﬂn

virtue of its dinensions, will be retained in the
annul ar groove 54 when the first male member 20 is
[06205 c onipat mﬁbrtiunmﬁﬂtelfa*sismie memberdi)l intotkadseond3Bmale member 30,

oA e B e e ki i
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e A SrecSo B i EuR g,
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lo%ﬁﬂg n‘u%ﬁ B Ghel firfiodih 31Rmnd k& ohdMfocking surface

er o the ranmp 2 "and onto the opti ona
58ylindrical surface 29 As the cylindrical surface

BT SRR I S A g Gty 5

atleQibeir Boy fucis) theG@p strfaces mixyibe dispasedat comiet giemaglesvp the direction

t
oG et e B FRORAL It okl ol ol Rt dncumber
3@f Tlhh‘l Soﬁvbrrgsﬁcc peEsuRs ﬁﬁﬁbﬁfaﬁﬂhaft flerntleef Ehed'mstdbqkmmhﬁ'ace 31lis
0 th i L d .
SRS P S b i PR S0 2008
phokitpget St ace  55. [0021] Optionally, when the
first |ocking. surface

1 nd e second, | ocki
[0 o8 e AIn @RS B g e Spr bl agrbe
30 %h@'le&ﬁ@gi%@erﬁtf s pRY er i seﬂmgrsgelngegea lﬁo {hb Qmﬁﬂ:{reedl 59,rlhereby
t’'owar d annular roove 54 when the E ma| e

p@@ent@gé‘w&@ge - Pyditioasiy ’@C?i‘ié‘ﬁ‘séil d ppfags o SF e Scond
1?15]&6&}%&] k@i HHefefo :f:rE BRikdIRd (et géﬂ@beﬁb&nﬂlﬁ&é)ﬁn&ﬁcal wall

Irst l'ocking surface 31 is reater than th

panhgn 45 of the pralisg:pestien PHand thesplit i C% wyall 36 Péthﬁﬂgﬁiri’qﬂéﬁn 34.
’[%1{::: gxt%ﬁﬂrr ?Y idr cASurfeSBOYRbY 1§ @(;ntic@ Gith theliPi8ded of\ﬂlﬂﬂirhndncal

e nmenber 20 IS |y engaged to th
waill poriign 46 tepreverrs mbpag withghe iteh]eng Tandh, peptaninapts &Pm the entering

B8 Dy S BB L 034 s

nﬂﬂm}ﬂlonally rece|V|ng end 50 and portions of the

(RSFRS yi SoTR AbRPhe S i b

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



portion 45 of the sealing portion 35 and the split
cylindrical wall 36 of the rigid portion 34. The
exterior cylindrical surface 52 is snugly in contact
with the interior of the cylindrical wall portion 45

w8 2005RYR7 . along with the sealing fm47,  perusagesoossos
contam nants fromthe entering the area around the

| ocking ring 60 when the nenbers are in the engaged
position shown in FIG 3. [0023] Wth reference to
dlsr-msct tBe frstimdle meneher 2hEomabesepandfamal grembes 3P, fiigsimply

ne Ul fo 8%&]%%16%‘58 s?&gégf%vﬁ&gﬂhg hQBmYehdn L Bfislie TR Rading end

ere 1's a space between the 'receivin
38e0f dhé@haqdinﬁxl'tml wall 36 ioostrgeothe {deking Iring @ aJB@ﬂSt fowardahe nb and, in

soﬁg&gt ﬁo&ﬁ %’F@ ou{“hagﬁy eadi ﬁlé)%g%% 8‘%?095 L ﬁle%gl \s locking ring
605k Bﬁﬁguﬁgpdl by the ydleanel sleaval33wals wild be a@recl!mtbwen tha ddvking ring

oo e SR S el . e

i 1516 Meabtr 0heillfberatassdiromnindaesndPemile arambhees (sand auray be
femal e menber 30, it is sinply necessary to nove the
repgyekiB@reiPBeve 33 toward the ieading end 21, causing

[0b2g | eRdiABeNMG. 3Forfortpafsonpd brbsscs)ébﬁdﬁdlwmbfd\@hdraﬁfi
to urge the |OCkI ng ring. 60 axially, towgéd t he

coaling 4spemblyyCOTBPAiRE Ttesfase i wh ¢ fuplipe mermber

@1‘3&% TP PE 3 802GHL A hidM Y 168k End DOk bﬁ@g&d d@ing60
el ng urged by the rel ease sl eeve 33. Wil |

b
cmpmbenpaﬂnemﬂwmdﬁemﬂ@cmbkg ngb?fﬁé“ 80 Tha?ﬂ@éﬁ‘elﬁ%abegéé aiso

mElQld?s VQISS Em%‘fw V% blﬂéiirQOC@i %osmoned
surface er| the irst malema
pdrgendishlza oo mwdhytfmg@cf@qa@# ofiteg goensnide %@%ﬁdhwgamfer

u&’%ce é&!&"v%%t b6 S AL Ci{a&g%é%fa@%@&tr o J3ht 99, ﬁllé:i'son%s b&knd 97

a Cross-s VI ew of a prior art
thanmnh sm@;s amembhwfmhmmben 30 {lwringrebpunstipsoisheomple amh female

N L i T

mbﬁxb&%agadﬂduﬂgtmg’ ofoneeddbg emd W oftitecfemelk encanber $tedmrlte the

R B R et REon PR S LB A pygoBiRring 52
dﬂﬁi&%ﬁhdcﬁo@ﬁfd@k&s@&nﬁhﬁeﬁ tBOcoupBngrasdinibiyned

er pendi cul a 0 war dl y. f aci n surf 94 of
‘@?%ve Inige gy ?émﬁ%f”}s‘ﬂ?ﬂﬁs Qrt mdAGg o fing b Goove

sp%égtnoﬁﬁclawpdnﬁm glayw7 eeidig ﬂidﬁrfo@ﬁt@ c&ﬂmﬁg Sinfileiiftio the
It is points_ 96 and_ 97 . that form SS risers .,
ol RO e AR TEETTR I SRR i 5 Sl is

1%@& T2 AR efibofRiRts kit RIHIES S, 6 TR 3.8 ek RBFs DD $RTGHosRY
ead to localized cracking in the femal e nenber

86
beyweep the Farwprdgudepe of grooye buwisgrang lekinegprtage 5p frareduce or
eﬂﬁ%egtﬂg% &%ﬂﬁﬁs E@erﬁ Hﬁhﬂ FeMaGEeo ﬁ%lﬁ{ Lty 30.N8) the

| e nenber 86 throug{?
embmkmmy ShqmngZG ol e wgor@dmi@eﬁ Jugfacea)icin GRS off 1S ALPTGNC

Qbact. §11:|91f)aH? l ﬂl B e?tﬁ)%%%kﬁ/ 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 tisers in the female

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



[00251 In the enbodi nments of the present invention
shown in FIGS. 4, 6 and 7, groove 54 does not
i nclude points 96 and 97 found in the prior art
coupling. Simlarly, in the enbodinment of the
Wl B&RAts76 nvention shown in FIG 5, point 96pifeél&nosses
prior art coupling is absent. In the enbodi nents
shown in FIGS. 4, 6 and 7, a fillet radius 99 is
di sposed between the forward surface of groove 54
themndxbsmfombhm@amsmgt@bfs fabeesdbattinforsedi gloeepaint, which have been

nat e ri t
N
of groov¥d 53 haﬁs bédnahm thadreﬁmlstreag rlscns fretbe f@&h gpuphimgogenis 30,

IS a co sur ey Sim | t ment
ﬁmﬁﬁﬁWﬁpf j%ﬁ@ gg@gﬁ%ﬁ |ngn§ﬂﬁ$§§ef%%5|s a
[0020VeXThe pfa‘saﬁ mvefﬁﬁlﬁlﬁﬁ}? bém pattichlaﬁg sk andidageeitied witinreterence

revi ew_ of Fl he in aC| annu .
to @95‘89@%3‘61?0% P’V@'}f’ 'ng@ﬁ'ﬁ Regae eaf‘{fé’a’-‘"”‘“g
outggéi gﬁ@mﬁﬁﬂ B S&u%d Eéﬁ[rﬁeﬁsfd)o& by ﬂfo@ém:hldbd in ﬂieghltm mlmb er

y virtue of the oove''s geo articu
sligpabve ashe pabimeniso s DY oHRe TEEPBc LAcriL Ao bE FRRRIn
pradciGin g iR enBdn Wﬁ’lﬁou@ HépatiatiRm @8 kpifithid scSpéldf @kdpvehtiat as

I ntersect at a point, which have been. known gi%cause

dofinodan Sreriplarise P e Mo tabibr iflowdngipims define\f; fogpe of
the:":iﬁifl otion aﬁi@%@ﬁ%&l aff apPR@RN %ﬂéﬂl tﬁ@yﬁp@@ﬁﬁes% Bﬁi‘iﬁb and their

uce stress risers in the fenale cou
equipatbes bagyveret feerehyo dhis descsiptipraf thoBxpntion sl;m@v ¢ ypderstood to

mc%d% aﬂq}tovél%& H?[F gb‘hﬂ.lsk%g bindhidS dr ERAERL 9&801[1%31@6111-[ B&d claims

I nven een particu shown and
majadﬁmsbﬁdd ini this or afatar eppivatiangtotahe névst @gléoiq@bwous combination

nbo t
or fest Bt Vool nE e Elsnthotrhed AL MR} chd o ipee
fediire bndlemstitdneksdnyiat toati posiiilé tambinationhibatanay herptimed in this or a
varigus. alternatives to the enbodi nents of the
lmpﬁg@ﬁ?%@ﬂ'described herein may be enployed in
practicing the invention wi thout departing fromthe
spirit and scope of the invention as defined in the
following clains. It is intended that the follow ng
clains define the scope of the invention and that
the net hod and apparatus within the scope of these
clainms and their equival ents be covered thereby.
Thi s description of the invention should be
understood to include all novel and non-obvious
conbi nati ons of elenments described herein, and cl ai ns
maybe presented in this or a later application to any
novel and non-obvi ous conbi nation of these el ements.
Mor eover, the foregoing enbodinents are illustrative,
and no single feature or elenent is essential to al
possi bl e conbi nations that may be clained in this or
a |ater application. 8




CLAIMS What is clainmed is: 1. A coupling assenbly
conprising: a first coupling nenber extendi ng al ong
an axis froma leading end to a trailing end and
including a first exterior surface and a second
exterior surface spaced fHaéivthe first exterior
arib that includes a ranp extending

VVh&Q{&, Jﬁggand away fromthe first exterior surface
and a first |ocking surface that extends inwardly

L.t ovieeaiplingassenlingompssieg:i or surface ; a second
coupllng nmenber extendlng fron1a receiving end to a

Si zqq%r to plé@;?nem'b H%I rst 8%%% ﬁ‘o%ba&keg&_‘ﬂﬁléﬁa A% trailing

end ssdondudiog uﬁﬁrsir@ctmberfacal gud & sedopdientgrian surfasar zﬂayed from the
ﬁrstfe)ac elrlglng )}1@% le paelﬁ%l 2&% clu %sl A ?aﬁlg)g e)gten vvar d al'(ﬁu% away from the
ﬁrst&b[tefnaﬂ syrfae sagion Arsa hetkgenwarfadd yhammenﬁs nmdlbrm@\kardghe second
surface, and a fillet radius transitioning the
CXICFIgY SHEEE sur f ace of the groove into the second
| ocki ng surface without intersecting at a point, the
filal setoﬂdadiupmlgaﬁieﬁ@er adefendiad floyn a rédeidng eadlitus r@mdte end and

e second,| i n urface bein oncave W
inclyiy FE L SO S Bt aTDaGNT How iy e BRgfsecond
cou151 lm&nbeﬁaglsb Smgﬁﬁ)i@g ah hl’livbv@d]l?&’h(ﬁjég tgililﬂﬂt?ﬂ @Emfd igdluding a forward
ius; . and a il1ent ndabl e, | ocki rin
surfpes FeRcrally PrPERUCLE B e RO FGTWHBRRe. SFRRBE @Ry tenerally non-
lineArl6ElAfy SikPiek AdndOd ﬁﬂt\!teraﬂlﬁls atrddsfihin@hié tfanbrd Ellii?ace of the groove
resiliently expandab e. locking ring havij

intoj the seeand latking saracs; Aeithaup mt@@@it% sftr?ep@mﬁstbe dﬂ'él@b radig being

defifRMDES fidt fra%&lusei’dcﬁﬂlle QEconH fl&?&cﬁﬁ‘g supfck tb@m@%oﬁ@e%gﬁﬂl Rkt to the
expanded to a larger radial size by the ranp upon

firstdpekinmesiriaes andalefingd by a senppil irariusnibatis eneralih ereatehtl@n the first
madibdengecond coupling nenmber, the resiliently
expandabl e | ocking ring conflgured to retract in
dianetrjcal size resilient]y to becone_ trapped
betaisiicnty gxpandable| laghing gmg urcgbEed dadhe secend cymgling member

. |
inwhIRK R tgsaﬂﬁlfﬂtﬁlﬁgro']p?? g?%?gnﬁ%sﬁ% {rk QB R efxpéﬂcﬂﬁfe locking ring

novemnen rrenber In he secon
havmgl;@ iptgromdiameter siged t,qwgrqmg[&l@glgE@uplmg member first exterior surface

and to be engaged and expanded to a larger radial size by the ramp upon movement of the
first coupling member further into the second coupling member, the resiliently expandable
locking ring configured to retract in diametrical size resiliently to become trapped between
the first locking surface and the second locking surface in a second position upon further

movement of the first coupling member into the second coupling member.
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