COUPLING ASSEMBLY WITH LATCHING SLEEVE BACKGROUND OF

THE INV d ayﬁm{ﬁ tion
relates to pus ﬁ%@%ngﬁ&ﬂaw connec‘%f)rs an ?;gopfsej%ar icularly, to

push-to-connect style fluid connectors that include a latching sleeve to

secure a male couplingxmenpesrithiraderaigreapling member.
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make this connection. Recently, push-to-connect style coupling
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SUMMARY OF THE INVENTION
(0003} In accordance with a first aspect of the invention, there is provided a coupling
assembly comprising: a first coupling member extending along an axis A-A from a leading
end to a trailing end and having an exterior that includes a first locking surface; a second
coupling member extending from a recerving end to a remote end and including a receiving
portion sized to receive the first coupling member; the second coupling member also

including a second locking surface; and a latching sleeve



positioned between the first and second coupling members and including
ostricRRXEEt 15 ARG, SlPexe Sned sieh (a8 NG LAt ARG MEMBE atching
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betwedn dicdorddadengitvasesondabpicoodting imearhisranthdre secprevigiddng surface
on the GRLRIINEABRRDRIYERERPrising: a first coupling member extending along
an axis from a leading end to a trailing end having an exterior that .
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also including a second Jocki %gurface; and aéllitchin? sleeve positione
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compressed as the bead engages the second coupling memher and t

b | d then
and segQRd RAWPNES RIVBE SGSH IHAEEMD A PIALK G LirRiee I DECHAT %‘%f&afgéhas the
first cbepiveemihetiisidaekingsunfacthendhedirstupoinplingmizmbbe dmditng sleeve is

compﬁ%&%ﬂ%'ﬂf%kﬁe%cf%fgggge%&ﬂ@seémegu oupling memberheeinhess it moves

atching sleeve inc s a rigid portion having a cylindrical wall adapted to
over thg SarPAreFkBI BB esH P LREABIR G RHEH LD PR dHE leskasdapiace on the
first cRRPUIAY suppest anembersseauieiddritiesaithin@slekyaouithih thepieadmember;
where%z? %3%1!3@1%%:9@@%@0{3 C 1%169 E\hlrri%igsfgﬁ}o?lf ﬂ!a%?"%”‘i!?ﬂn&%%% Rall adapted to
provided a male coupling member for use in a coupling”assembly that
expangh @l O BURFh A8 SUIENS SR ARG A afIESORKNG RIBARbE; annular support
memHRPRMIKIAG: Bboslyihat gxtendstalangearaxis from a leading end to a
roou3HPind e 20A NAYING.A pAsEAgea. LxeRd ng tisSIniRUd

; f hist%?omal: a male
upling member also including a ing exterior cylindrical surface an

couplmgenginerefostior &yRrraelnsaTasebly Hizhinekidepafsted byoanberimymber, the
male SWUFAGR Makiaparsheanyardiband inwardydroimHadeadingoaxteliating end to a
trailt (gl(l{%g:lrlc g%irlfkacae tgsggee&fgheeyéaiilliéﬁ eﬁe%g G “Hdticariia% gg& Slifh member also
' nIF Iﬁlﬂ S geveg m%vea y a&ac B4 the male (gbup Ing memb rznt‘fle “

includatehingasloayextreiating adiiidl porliers Radinglerdiiin gt wady Hadpeal surface,
whicH2RaRd 206 £aNIachaRt A lead GapeRy iRingartlesld inwardly from the leading
exterior cylindrical surface to meet the trailing exterior cylindrical surface; a laiching sleeve
moveably attached to the male coupling member, the latching sleeve including a rigid portion
having a cylindrical wall adapted to expand and contract and a bead comprising a rolled
leading end of the rigid portion, the latching sleeve sized such that as the male coupling
member is inserted into the female coupling member, the laiching sleeve is compressed as the
bead engages the female coupling member and then expands to become engaged between the

locking surface on the male coupling member and the female coupling member.



leading end of the rigid portion, the latching sleeve sized such that as the
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member, the latching sleeve expands as it engages the male coupling

member and then contracts to become_engaged between the male
10004} o pling PHBIEEHPTHEIJBRATY St o ARAR a1 E8T SR Frigrisept after
reviejQii0#¢ Othemaspeadidaviilbé deverbiomwilb bidappdrent to those skilled in

the art after review of the drawings and detailed description provided

below. BRIEF DESCRIPTION OF THE DRAWINGS [0005] Embodiments

of the invention wilHERFIAESEBEFDON, OF WH A X ENTle, with reference
[600510 the acEampifwng drakdngsibarelil: {0006] fdéribds, dpamiabl example, with

cross-sectional view of a prior art coupling assembly; [0007] FIG. 2 is a
refere Ce(%ztﬁeﬁ&ec?%cs%-fgg é%%ﬁ\r/?gvlvngg’tﬁglep%ﬁgf art coupling assembly shown in

FIG. [; [0008] FIG. 3 is a partial cross-sectional view of a coupling

[e006pssemblyaecorgingataan:embedinent ROE inyastian JAGIRkFRKse s a

ourfeled s sscienslygt e COMSEHL DT S0 CHUBMRE, ot
showmimtdéhnecting interface according to

[0008] FIG. 3 is a partial cross-sectional view of a coupling assembly according to an
embodiment of the invention;

[0009] FIG. 4 is a detailed cross-sectional view of a connecting interface of the
coupling assembly shown in FIG. 3;

0010} FIG. 5 is a detailed cross-sectional view of a connecting interface according to
another embodiment of the present invention;

[0011] FIG. 6 is a detailed cross-sectional view of a connecting interface according to
another embodiment of the present invention,;

[6012] FiG. 7 is a detailed cross-sectional view of another configuration of the
connecting interface shown in FIG. 6;

[0013] FIG. 7A is an enlarged partial end view of a latching sleeve according to an
embodiment of the present invention, for use in the coupling shown in FIG. 7;

[0014] FIG. 7B is an enlarged partial end view of a latching sleeve according to

another embodiment of the present invention, for use in the coupling shown in FIG. 7;
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another embodiment of the present invention; [0011] FIG. 6 is a detailed
cross-sectional view of a connecting interface according to another
embodiment of the present invention; [0012] FIG. 7 is a detailed
cressmestanal view of another configuration of the connecting interface
shown in FIG. 6; [0013] FIG. 7A is an enlarged partial end 5%18%4035’902528
latching sleeve according to an embodiment of the present invention, for
ugeoirsthe cuGRing: gbain sl Qoo d0%A ﬂ&oﬁﬁe&ﬁ%})ﬁgﬁa@e&g @@éﬁ'ga 0

er]mqo few iggo%.latchlr}ghsleeve according to another em ment 0

present mventon. for e The EsliMtidgdshown in FIG. 7;: 2a WO
2905k} 7SekBRGTIMEAAANUINAER 0D, FIC, B 5.8 delaled

cross-sectional view of a connecting mterace acCording oA aTeprding to
eATSBERRdmeREob theRistsPBKRRSRR and [0016] FIG. 9 is a detailed

cross-sectional view of a connecting interface according to another
embodiment of the present invention. DETAILED DESCRIPTION OF THE
INVENTION [00171raauipntBRsviROtOgy evlt-belnseshiimihe foregoing

A PtionCiRLRABYE RIS I SEILe AR 0 lll.not be limiting.. The
terms, "forward" and "rearward" will refer eto %ﬁ%@i o%gcfggﬁgri&raogavgmence
ré ARV EFASPIE REIBH e BRitEg- sSHS WS (Favardiand SremveardB mild refer
"rigHineaicls fmvetdiié fvdarcewaill 58y doupliFRGHOARHI RO VRGP Rngs. The

c j ' i terminglogy is used., The terms "inwardly" and
..%ﬁﬁ%ﬁ%ﬁﬁ@ﬁ%‘%% Wi rgjerg}/d’aﬁ%r?& Se{\[/'vgﬁ?‘ P ShECHGEN the

( ) directions towar
gBBMEHTE Beriteriplee spisedaills. s “tewardlytipwtitotitandlidodinivrids

V\dite,rafarstmure@ﬁ@a&@&t@hﬁ&b@dﬁk@ﬁ{@%@@&ﬁ%&&%@%@%%QTX%‘QF he
tQ&%%r(rQi@g}gg%g‘%gedwéﬁjorﬁ%ogﬁ%te,rms_ mentioned above Include the
normal derivative and equivalents GEBIYoB B dnthriavines. ig, a
cBUReipRYsRhishabe trdimglog ain wedb ddi oesbbigthemp rEGRIhE VB HHON
is@mmghmmge&i%fgg%mégt%%g)@r 20 and a second or female

member 30. Each of the male member 20 and-the female member 30
ebltlls aldufamauiFIa-2, wheplicaassem it Re.s HBIGELRASHIoN.
%@gﬁméﬁhgﬁ% sﬁb\:\m ﬁlg]%lcefug]eg g]&%{ or male member 20 and a second or female
member 30. Each of the male member 20 and the female member 30 extends along an axis
A-A when the assembly is in the coupled position as shown in FIG. 3. The male member
“20 extends from a leading end 21 intended for insertion into the female member 30 to a
trailing end 22, and has a passageway 23 extending therethrough. If desired, the trailing
end 22 may be provided with external threads 24 for attachment to a threaded coupling (not

shown) and a series of flats 25 defining a non-circular (e.g., hexagonal) cross-section for

engagement by a wrench.

- {0019 Forwardly of the hexagonal cross-section defined by the flats 25, the male
mernber 20 has a trailing exterior cylindrical surface 26 and a leading exterior cylindrical
surface 27, which are separated by a first locking surface 28 that tapers rearwardly and
inwardly from a leading exterior surface 27 to meet trailing exterior surface 26. Ina
particular configuration, first locking surface 28 exhibits a linear profile that tapers at an
angle in the range of 35° to 55° relative to the axis A-A, such as, for example, an angle of

about 45°. However, first locking surface 28 is not limited to the linear profile shown in

3.



20 extends from a leading end 21 intended for insertion into the female
member 30 to a trailing end 22, and has a passageway 23 extending
therethrough. If desired, the trailing end 22 may be provided with external
threads 24 for attachment to a threaded coupling (not shown) and a
seand&YA 25 defining a non-circular (e.g., hexagonal) cFGI&USETER T3
engagement by a wrench. [0019] Forwardly of the hexagonal

crosszsection defined by the flats 25, the male, member 20 has a trailin
o S A R bl it R B iR o
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rearwardly and inwardly from a leading exterior syrface 27 to meet trailing
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However, first locking surface 28 is not limited to the’linear profile shown
inkBstyne dhnanEiLer fierylesitsdtrons sueiersnanasisuiaifp Hiegale

iNghaslecn oMalo Gay anafiesailucingd (o sk g CtH-SRRNBEkOSurface.
capcave profile, without. departing from the scope, of the present ijnventian.
copy i ing peRhne prespr n
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sealing material, and a rigid plastic ring 32. The plastic ring 32 has an
oUtRSRPTRS Ryi0g hopk BN AGHAE Mo nma el Pt tfeqanular seal 31
mendipis3riap d2thepnistaiiisesd-diblial sine chtonsdalinglyechy agkkthegatnert
in r Jol] el . S t tec
e o Al R s ARy
le SR ERER ASFSNPRCBAN G tHderalsans iRsn e F S0 vhaHu pisticend

ringadiz siSOIANE el e pHitach thenear seding i R d A RS8P BENS so

us e%‘ istystems having high impulse flow of fluid. As will be appreciated,
annular'seal 31 and plastic ring 32 may be readily assembled onto the

MaigmeMhe 2 QnbbdikR N & PEQL ARG &Qémlil%%ﬁ@ N Ekﬁcﬁng@&eve 33

requires the annular seal and_plastic ring to be awkwardly inserted into a
grBBReiA A RITEPR A bR ISR EFISP s S e slramsisdses TRy
plasilngipgtdd Maypbmagbeveed iinFIE ) duarigiopshowsy inctiedemaiginical

m@JQP?J zi%gpkfﬁ?o expand and contract. A leading end 37 of rigid portion 34 includes a

resiliently expandable annular support member 38, such as, for example, a split locking ~

ring or a garter spring. Annular support member 38 is secured to latching sleeve 33 within
an annuiar bead 39. In an embodiment, bead 39 is formed by rolling tge leading end 37 of
rigid portion 34 around a portion of or substantially around annular support member 38.
Unlike the prior art, female member 30 does not include a separate and distinet locking
ring that can become lost or inadvertently never assembled into female member 30 during

manufacture.

[0022]  Inthe embodiment shown in FIGS. 3 and 4, sealing portion 35 may be molded
around a flange 44 on an end of rigid portion 34 Jocated opposite leading end 37. Sealing
portion 35 may include a cylindrical wall portion 45 spaced from and substantially parailei

to the cylindrical wall 36 of rigid portion 34. As can be seen in FIGS. 3 and 4, the
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desired. [00211 In an embodiment, the coupling assembly also includes a
latching sleeve 33 having a rigid portion 34 and, optionally, a
thermoplastic and/or elastomeric (e.g., TPE) sealing portion 35. As may
beyesisiy G- 4, the rigid portion 34 includes a cylindrical wall 36
adapted to expand and contract. A leading end 37 of rigid g&rtig28002528
includes a resiliently expandable annular support member 38, such as,

for @amRIGf SPURARKINESIRAIA SRES! ??E%%e.é\!é yiAESY ggétéﬁg Ioe.

membper 38 is secured to latching sleeve 33 within an annular J
artBHNSSaMHRTY Biekdess seehmadad hIFIGHM §xtadigdsdislbriavardsy fregidhe
pdttiga Btaroundrheperkigfalorsue R ialRr OuMNAR RHIRE A WRRAR:

-m £ ike the prior art, female member 30 does not include a
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e inge
ABceyfigeeatioins thetal e ulkstabtimbynparzllel bte theeoyling dcalwaPoab eixgid

DQEG3 4 & ' , the 4 WO 2005/0736 11
P%@%ﬁ%%&?&@%&%%g@ﬁ %%A?v%gﬁ% g?ldgat aeecyﬁﬁén oAl Wa T%%m%r? 45
coBpehaly &5 gatfldk gap 46. The sealing portion 35 includes a sealing

fi FIG xtending yadially inwardly from the, flange portion 44. The
S T R e T e Ao LRGP A e
afybativhare Gaeistseaiadhrelsaitcotitanmniialitssunehiasmisat &rd

OtagEnRIS RS I spARSINEHNDA R VIR IR PR, lgﬁéygaqp,gaén

ing.sleeve
33 and the trai‘%in .exterior surface 26. The sealing portion 3 ?ﬁ%%vor?%acem
F RS aecs R SaAYIEE TN PR SN SR PATIFR S sdfne smuly
irfehstedithibe epifiglicstiatizalvellidines thiokie gcopfigsations thatalguminea
male.mnember 20,10, : g git: fema ling (e.q.,

integ raﬁgng the %irgtégn%%i g%%ﬁlg&é?%lg??g Pr%fé%gc{o%gjl %ﬁf%rém bcgeicr)[g%1 ﬁﬁ%&g %{go“

var @ BiiPs s lrssnidid). foogupiemdrstmeniien socistantd Fonwardly to
remeridney Bt & s fackeInokeseRe Db M el face 55, such as a chamfered surface,

extends generally outwardly from interior cylindrical surface’53:- When second locking
surface 55 is a chamfered surface, the angle between the second chamfer 55 and interior
cylindrical surface 53 isin the range of about 20° to 40°, such as, for example, about 30°.
However, like first locking surface 28, second locking surface 55 is not limited to the linear
profile shown in FIGS. 3 and 4 and may include non-linear profiles, such as, for exa;pie, a

cup-shaped or convex profile, without departing from the scope of the present invention.

{0024] A second interior cylindrical surface 56 of smaller diameter than the first
cylindrical surface 53 is positioned toward remote end 51. The second interior cylindrical
’ ‘ surface 56 is sized to receive the leading exterior surface 27 of the first male member 20

and is engaged by annular seal 31 in the illustrated embodiment.

[0025]  With reference to FIGS. 3 and 4, upon insertion of male member 20 into female
member 30, the leading end 37 of latching steeve 33 will compress as it engages first

E:_hamfer 54 z_;nd then passes through the opening defined by interior cylindrical surface 53
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may have adjacent thereto external threads 52 or other suitable
connection means for fastening to a separate connection (not shown).
The portion of female member 30 adjacent the receiving end 50 is
provided with an exterior cylindrical surface 52 sized to be snugly

re BENEH T IHL optional cylindrical wall 45 of latching sleev@GBlEatHN2528
interior cylindrical surface 53 sized to receive therein the split cylindrical
Waé|r|1 ?%{QP” %gb%f g%e r{ijggd, ortion 34 of lat¢ching sleeve 33. A first chamfer
54 BXtE RS o TaCaR NG S BB RS rfsIar SRR Sk carsberade To
53faalisee drisinoskingteuiifttae B vaechintsior clyhimfienbe: shctstandodangs

g _r@me@mﬁs@lm@mge§egt&xumﬂ{ﬁg%k§gat@rcg§§qg WhE0Hesad ove
locking surface 55 is a chamtered surface, the angle between the second
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tocbBtimucl fasafo mx&k;feﬁief mbzauﬁesﬁlbe&io,(\;vsysﬁadilhe, ﬁys,tnl&@f l?f‘ﬂfr%fﬂ%e |
2 : ing.surface 55 is not limited to the lineay profile shown in
P 5 o i e T e s e 2
cuiihereay prsitismodse previe; wiltduutatiohatrgdnbe 20 drsadpeats teeber 30

Prepeitut Wenderhd H2HkA S80I 1RL SYNRALIGRERYTRGE RO ember 20
smaller dlgqée%er tha thg first, cylindrical surface 53 is positioned toward

&8N .mlgﬁérg‘@g RANAERI SRS surface 56 is sized to

an
remote end

regrna the ' | 27.0f first male memher apd is
o oy e S G L R BTt
re?%%‘aﬁée%fﬁg@@os Srfaey bedisRoRsdatonveteinalkagive inseliagimtoseniaie

mbﬂﬁh%fe?_astmﬁlaﬂﬁm%aftde&%@btﬁmm@éﬁs% Fﬁ}w@WEBW%".Sfﬁésg

e I'St_cham n N passe u ‘ € Qpening aerne
e b B ] G S i A ek surske 7 f e
p&mYs 2085 beReRE odine sitecrhRin bdatBO anctitrAilingsoyinidrisiglset forth,

emiaf@ﬂﬁat}&a@@Dcmﬁk@g;&%m%{é%gg@déﬂﬁiﬁ?&&&lﬂ%&ﬁ%ﬁ%@@é@?s and
d|§tatqc%t3\etwe n interior cylindrical surface 53 and trailing cylindrica
ek e S pe At AR bR aBea e oA Hesianso

exterior surta

mewiase pasedistriceksectiofhoR8doonddathingskiitacs dhanshin e OsS. 3
cyigdrical surface 53 upon continued forward movement of male member
20, the bead 39, by virtue of the resilience of rigid portion 34 will expand

toj@3ize appreaniiogsueriginahiizfeditAUREosRRE Bl Il RRLOHE the

D R S Ly i ghged vih st sea 31, by "
preventing leaking of fluid. Optionally, receiving end 50 and portions of female member
30 adjacent thereto are positioned in gap 46 between cylindrical wall portion 45 of sealing
portion 35 and cylindrical wall 36 of rigid portion 34, The exterior ('::ylindrical surface 52
1s snugly in contact with the interior of the cylindrical wall portion 45, thereby preventing,

_ along with the sealing fin 47, dust and otherdebris from the entering the area around bead

39 when the members are in the engaged position shown in FIGS. 3 and 4.

{0028]  Asshown in FIG. 3, there is a gap between latching sleeve 33 and flats 25
forwardly of the hexagonal cross-section defined by the flats 25. This gap provides an
indication that bead is properly positioned between first locking surface 28 and second
locking surface 55 when male member 20 is locked in female member 30. This gap also

allows male member 20 to be pushed forward into female member 30 to separate first
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by virtue of the bead 39 being trapped between first locking surface 28 on
male member 20 and second locking surface 55 on female member 30.
[0026] As will be appreciated from viewing FIG. 4, first Iocklng surface 28
and, ﬁﬁ%%g !locklng surface 55 may be disposed at conv les in
a direction away from leading end 37 when the male mem&ﬁﬁ‘?&f’mm{‘
engaged to, the female member 30. This convergence may result from

thedass thatdbssangia,afithe &i&h'&%‘ﬂ&%&gf%&%@%n Sreg@@ L jem'e

of second locking surface 5 In relationto axis A-A; as v ous

fORem &%ﬂwwi@hb%%‘éwﬁ EoRverglseedienid bhg*é‘ﬁ}ﬁiéﬂ riﬁw@see)@m

|otking eild acenba amanﬂ:ahkaaam@u TRACBAS 35 ARk HEGESSVAMIBRYIIEs

p lar nse e 55 nd first locking surface 28
d%gng%eeé‘?( ibit meg[qneaécre%%g i 1(1)(i'/§/’vn in A Yé“tﬁﬂaf& (ifﬂ SRk 53

”I@tmpemﬁefe,%ﬁuw&la %%H{ﬁé;‘ aﬁ&%ﬂﬂ&&t&ﬂﬁ&ﬁ%ﬂﬂ!ﬁ mamber 8qpthe

ond i or cylindrical surface 56 is sealingly engaged with annu ar
gisgitea{’é‘i imsrb altmgIRsIah dreiAena leshiraslesy erbidhirg entsido
apmmmhmdfafmgpmembes mmmgﬁ&@maﬁﬁmwe%%@ap

4 y [ orti alln ortion 35 and c lindrical
W%?%%lygf? ri'%?d Hgﬁélgﬁhg N #Egnea%no(}osccﬁ indn ggl anur%gce FEPHE ﬂlaﬁ?fﬁn S

cBralbeTRitre e mialiarePinelelnirrnsi anethysoAofias) thEIGhY sealing

pememtm,malm w&m&@s&ﬁa}m&mé&&&tm&@&h@;ﬂ%k&ﬂg fTemihen
eelrjlo E edreaa nl%jp (% 39 when thia pers are In t aged

poSition ehownin E %PS R P T8 AR LT Yel! ;1>’3€lﬁéfég’i PP

bedkeRelaasrcritueSieuieo 38 lurh HatpeRS siofacardly albpive toopgonidst

ceasmeessian afirechy.ihe flats 25. This gap provides an indication that
bead is properly positioned between first locking surface 28 and second

d6RAY suiEdecaBinied refralecMeFIBES, 20dA Inskaginderoaenmemiper 30.
T er 20.to ushed forw. rd |nto male
éu&;;m%ag H%Wf%t{a}ﬂlﬁtmega? g‘fo@‘& S R,

member 30 to Separate first 02528

|GEKITE 8GR e lmbéw%@WW,tw%ﬁmmgmﬁ isAldlitionally,
presspeizeciriMales mm@%@-m@y e bedyIBRM LIS BHGd from

n%ﬁsrp C %n 69' P&' 0‘%%“'” eorgel éﬂg a}gcn it is desired to disconnect male member 20

from female member 30, it is simply necessary to move male member 20 forward into

female member 30 so that first locking surface 28 is sepa?ated from bead 139. Then,
release sleeve 160 is moved in a direction toward female member 30, and in doing so, s
compressed as tapered surface 116 engages chamfer 54. As release sleeve 160 is
compressed, split cylindrical wall 136 and iﬁtegral bead 139 are also compressed by release

sleeve 160 and can be removed from female member 30 along with male member 20.

[0031]  Referring to FIG. 6 another embodiment of the invention is shown. In the

__ illustrated embodiment, male member 20 includes a latching sleeve 233 having a rigid
portion 234 and, optionally, a sealing portion 235. As may be seen in FIG. 6, rigid portior;
234 includes a split cylindrical wall 236 adapted to expand and contract. A 1eéding end
237 of latching sleeve 233 includes a resiliently expandable annular support member 238,
such as, for example, a split Jocking ring or a garter spring. Annular support member 238

is secured to latching sleeve 233 within a bead 239. In an embodiment, bead 239 is formed

-



33 and male member 20 simultaneously, such that bead 39 compresses
inwardly as it cams over second locking surface 55 and is allowed to pass
by interior cylindrical surface 53. [00291 Referring to FIG. 5 another

e shnens of the invention is shown. In the illustrated erp c{g 1941=10) AN
male member 20 includes a latching sleeve 133 having a rigid portion 1?4

and a seating portion 135. Unlike latching sleeve 33 described above and
shoveltiin: HOSdhaad ézrig&xmaﬂﬁﬂ;@ﬂdrmm@m rtigbhd328Eee 233

separate componen| refore, ar relative to one
aho ? & &R EIFR 8eal}lnge?ogor% 18 'ggﬁoﬁﬂr (?3 ??8@%?8%
réie&seﬂsﬁ@@tﬂé qtﬁb)oﬂra\nngswllea«imgoadgé ihcRdend pair cwﬁtammimcsphhdgical
*Siatrrd QR igseiﬂet@-gﬂ% WL SPRGEYENSHc iRl H‘?Ir@g? fs %gls%&?é’& cen

134, Release sleeve also includes a tapered surface 166 adapte

RGBT 2haniiackinesiesusiatenddhnndiess- m@momﬂee@ﬁﬁmé@ange
refrenttéoeEdiSGing mmmfmheim@emrﬁo is inctbeniidbivd eauieskalin FIG.
e I mer 30 there {s a space between the
re@g‘eﬁigl??%%%%%\%%%w %‘E“’s Bave TERRRaFS |cnmét RS Een “Feap
apropstheeshitlly, the tapered surface 166 of the release sleeve 160 is

A S o o
ferhalehimesivowr 20, vtlissimply sctessarny fiosthwm faleandaheh @ss2€s through
fQrwasehintQfRMAIS m&mpgsﬁ&é& mﬁa&@g 0% %éﬁglé WIR%E 3 484 wailing

separated from bead 139 release sleeve 160 IS move

RSB RSO RITaAR 2 ek BemhsiPon 65|P@%%3ﬁsn@6ﬁﬁ§ﬁé§@ed as
tamf&dtmﬁﬁﬁﬁl&ﬂ@n&lﬁgﬁgﬁsaﬁh&ﬁ&ﬁfr591311%51&@6@%@@%{11&%&%(1

c drlca W 3 tegral bea te als
c%ﬁﬁ?ﬁﬁig By &e eéaé?e sle !é?/re qg% gﬁ £Ch rerfun%‘\)/eg rom %c%g%é'gid
nieHipRe P Borlohgavite Arde arrspatiEn2is Owﬁlﬁbeﬁwnngmg?stewﬁi be

ap@&h&ﬁ@%h@&t@ﬁ@ﬁt@&&h@l IMENE QIR shEYMRorN LRI SRS by virtue of
8&)@1% ent, male me mber 20 ncI des a Iatchlg% sleeve 233 having a
rgi éj

gneroptions 6%%%%% s §%‘§ﬂﬁ§ FEGR 9BBRIK DRI 8adn in
R o8l sigidfpddion féz&ﬂe meteide30a §pﬂhe;zimﬂrlﬂalguahl’4\8ﬂ edqapdeddothat

expand-angd 6PRlRAcL A feading and. 43¢ 8‘%@1&%‘%& }' Juflgs a

resiliently eé%(?ndable annular support member 238, suc

AR PRmoFAis BEaRRY Arrytet & BHRPRY. 38n Mﬂ&r‘%‘?&ﬁﬁé Aormeyser

2hoieed Gour denidel piahbelsIRaNE Maihey RicHBdaenevE 3HhI g8t to FIG. 4.
embodiment, bead 239 is formed
[0033) Refemng to FIG. 7, a coupling assembly connecting interface is shown that is

substantially similar to that shown in FIG. 6 with at least one exception, namely, second
locking surface 55 is generally perpend'icuiar to interior cylindrical surface 53. While the
manner in which the first and second coupling members are connected is the same as the
method described above for FIGS. 4-6, latching sleeve 233 must be compressed before
pulling latching sleeve 233 or male member 20 from female member 30. Inan

- embodiment, flange 241 may be provided with a pair of finger tabs (see, e.g., FIG. 7A) for
compressing latching sleeve 233 using an operator’s fingers or handheld pliers, or eyelets

(see, e.g., FIG. 7B) for compressing latching sleeve 233 using a handheld tool,



-7 WO 2005/073611 PCT/US20051002528 by rolling the leading end 237
around annular support member 238. Latching sleeve 233 also includes a
flange 241 positioned on an end of latching sleeve 233 opposite bead
Hasypﬁélw.lstrated embodiment, sealing portion 235 includes a pair of
annular sealing members, such as the O-rings shown in FIETES8REGF28
_the O-rings is positioned between male member 20 and latching sleeve

24iand theatherQrig i assilionad hewesnfiage 21 and ey,

receiving end 50 of female member 30. In'the connec

FR& Oé"fﬁef Busiged S G et dbrmprianialy simipitntisepbetimge: gown in FIG.
cmtahunamamxﬂeptmeamaéw Réhie Al 80 3R ALPO Thins K inr:Qf

m Omt female er 0 the Jeading end 37  of latching
slgle%e g\%fl comp Fé’é%“%‘é"’it 8%1%%@@%6?% gig B igneths haysecand

thiskige suneceFénin ghdeﬂ e BlGySinteriay bylpabkdapst ffanadandiobkingle
rru%mies s Sehand;tiailing sedidroah Nﬁﬁ@ﬁ%&?&ﬁ ?e%?e{)%g&%@ Rfraces
d locking df

ﬁ?be d 239 moves past the i |n rsection member 55 an
%5 06‘9? drical surface 53 upon continued forward movement of male

nﬁﬁgg]er 2%;{;&%3&1%&% " é%,wgturie{@fathe es,lllencea frl%ld 5 rtu%n 234 -

will expand to a size approaching its ongma? size a 48, Wit be
DBSHBFTE 1B BreomamaneR Rl SfsaihednboNb et Gefnschthaiald. member

30:pyevistielabhbeat- 233 bai ﬁgeagﬁéﬂ%h@%&&ﬁﬂé}ﬁ% AFghioGKipghs %ﬁ.%%r
29 on, male em er 20?& %X ﬁ hamfer 55 on female member 3
RO

LR sl %eéﬂﬁ’éqséa&é%ﬁﬂ%%ﬁﬁ@nd

Furt ermore
24@&@@@@@6&5@%%&@9 QBtrecsrovidel 39isuakindiadtisinddiaig suatee 28 to

Qﬁfe@g%ﬁgﬂ@ély ﬁ@ﬁHEﬁﬁl&Qn‘i‘%ﬁ@iﬁ 598 gé@&{d‘?lQCM ﬁ%geggégder\l%%n it

be removed from female member 30 in the manner-descri abo

mﬁ{eﬁégsé%ﬁmﬂfe“zin%mw&m&wlew?bea?c%aaimw@seéﬁ%w
conmetfingantérateiseshaubo:tbabis Iatlistonsatys Siarde tiakshawyihd

AR o 0 ECRA A0 S RGO RO ATRES e

generally perpendicular to interior c fcal surface

PR M EEprtse hF§’t%ﬁH€§é&sﬁ5f@@a Bindarisihbreptaeatdnwbotdeait 39

thessemensdiro peshodtidasepinegiakave RiFIGSs d:b Rishings'geve

2&%3 m st be c es edel):{)%?re ugfglhrkg Iatclhln Stl)eeﬁloe 233 or male
e rom ema Ber I1?151 em mber 20 can be removed from .

female member 30 through latchmg sleeve 33.

[0036] geferdng to FI1G. 9, another embodiment of the invention is shown. The
embodiment shown in FIG. 9 is substantially similar to the embodiment shown in FIG. 4
with af least one exception, namely, latching sleeve 33 does not include an annular support
member 38. Instead, bead 39 is formed by rolling leading end 37 into a coil, for example
as shown in FIG. 9. Connection and disconnection of the coupling assembly shown in

FIG. 9 1s similar to that described above with respect to the embodiment shown in FIG. 4.

[0037]  Among other features, the female coupling member 30 of the present invention
includes none of the internal components, such as locking rings, O-rings and back-up rings,
found in the prior art coupling assembly shown in FIGS. 1 and 2. Indeed, even the split
locking ring found in the prior art coupling assembly is absent in embodiments of the

present invention. Additionally, the coupling assembly of the present invention can be

0.



embodiment, flange 241 may be provided with a pair of finger tabs (see,
e.g., FIG. 7A) for compressing latching sleeve 233 using an operator's
fingers or handheld pliers, or eyelets (see, e.g, FIG. 7B) for compressing
laehing g}e 233 using a handheld tool. 8 WO 2005/073611
PCT/USZOO 002528 [0034] Referring to FIG. 8, another erfilydERHERS5?8
the invention is shown. The embodiment illustrated in FIG. 8 is

subsianralusialande s e mbadiment shay d;!}xéfrbf iy ‘Mtﬁ‘u%}a ARSI

excepilon namely, female member 30 inciudes a inwardl acing annular

grBYR “ﬁl”?f‘z"é&’téﬁ’é’&@'b’é‘fi@aﬁeééo t@?é‘?ﬂ}@%%&%@%@ndde@mmthe
sesontinjacidmyiputine@bineinehowiis paftlcal Sy RaYP s AL edl 8RR

fr I n rface 5 d/o ome .second loc surface
%ﬁgﬁgpﬂl r?l%grée %ter%mglgrte su ?&d d?)g))t‘}%\t}vﬂ‘}l rigbblf Sppling
erﬁﬁ@&ﬁ?@r@sﬁ%ﬂ@ﬁtm tpanag tmallhnﬁmmiber 20 is received in female
?r n the same manner as that described above with respect to
Lﬂfé?ﬁ?“" HERERHRg Les kery Bticulaslyrhqyananddesibad netbrrsaee
f.rst ﬁl@lﬁphﬂ@ﬂ@ﬂﬂﬁ@énn@ﬂs;ﬂth@éﬁ@lﬁ[&@@lﬂhl@amemﬁé St thridateniagying

slegieRvemnanaS Rt BNURLRR.SE6 l[hd couRLy 7 he ?r% Bli3orand then

contracts as bead 39 moves over flrs |ng sur b% Ome

erRyEyEr st Arheditertn g e iﬁé@l%@m@e&m@m@m@ suplapd 55.

mwlﬂngsa&ewad@ diseanagekmalemeedes2ademdemaleReRRsE

r 20 IS mov. d forward jnto fem le member 30 and -
atcfgnng deeve E’ fioved towan ?g b‘é%@‘ 9YIB% HAs ArdnTohs sopgef

Ehoved tow
céh%@‘ﬁ@ﬁ@l%ﬂ&m@ethn@w@km@@a rhatben 28 achde’ trge diapnamr iy

NS bl ikehlbalnariiace A A ih G ARRIETRIE. WGk o
as been urged into groove 71 and split cylindrical wal & has
bé‘éi gx ‘Eﬂ%l"eé”t% &“g’%‘?ﬁ&.’ér@ rdionsoh slemmts st karpacadaiaims
maky beemelrar@0ncthis bea lemayplititomte famadecnaemdar-30ishs @é&ﬁﬂnatxon
ughing sleeuss33ad AR LRRIEIING L, Oy enotierembodiment o

the invention is shown. The em ent shown in FIG, irﬁhl‘ées s%an‘f‘ﬁ‘fy
SiffAfEEF SEMER Botiistat Crslwessibie RemBinatiorsthis sty deeleivodpt dris or a
né&mebpplatehing sleeve 33 does not include an annular support member
38. Instead, bead 39 is formed by rolling leading end 37 into a coil, for
example



as shown in FIG. 9. Connection and disconnection of the coupling

assembly shown in FIG. 9 is similar to that described above with respect

to the embodiment shown in FIG.4LADEB7] Among other features, the
What femalge@upling member 30 of the present invention includes none of the

internal components, such as locking rings, O-rings and back-up rings,

found in the prior art coupling assembly shown in FIGS. 1 and 2. Indeed,
L evepoti@isplitssookingemgrieuwsd in the prior art coupling assembly is

ahsent heprhedinents ekibesRreasnt inysrtionAfditionally thesoUplitthe end
assembly of the present jnve |onlc n be -9 WO 20051073611
and h%’@}fg/@%%ﬁﬁ%%é@gé%cﬁb#ﬁﬁ\ﬁéﬂ BQ%EVﬁaﬁeabove, to provide a tactical
amadfecwisuatipdicatioentbat thaamdiee- Touplingememberislpropenymote end and
includ?Rg Q%E%gviﬁﬁilfﬁ%rfl%ﬂ %W&%%%ﬁfs%@ xﬁ@ﬁl‘}&*f Eﬂ@gecond coupling

assembly of the present invention is particularly suited for use in a
membey; Al ISHAIRE AR5 PREOR S HEERETRIFEne groove (e.g., groove 71) is
rex|Uatelling felseale posiphbngd rbemban 3_Ii)etd‘1cs1nme:d:tm<bh§ ralelcauphiaigbers and
includg%%r%bt%a&pﬂ@ %gﬁﬂ ngé@é@%@‘éﬁéﬁ'%ﬁQ? %ﬁ%%ﬂﬂ%t?ﬁitkﬁg{xn%}%\é? 18 inserted

escribed with reterence to the foregoing embodiments, which are

into theeRAPPM FSIVRHDE BIRIREBeliEniBtia st Catyingo Bt thsdrivetobrad engages the
seconShauiglie unsebstaod hiidheseskilled in hewatt thaf viariotsmlteitidtivesirface o
' s.0f the inventi rb n.maybe. loyed in
b o Zhol oD BeXFR ko the
seconghipskiith s MBS A RMAIBITIE AREMRETL is intended that the
following claims define the scope of the invention and' that the method
2. a%éa Eg%ﬁ%%sa\évsﬂhl lt}bgfs a2k ?,f tﬁ}e%gi]%: lﬁ'{%ngx Qrg tfhgfl rt%% 1r|¥tac|:%1qt§ig & member
covered thergby. This'description’ of the invention should be undérs 008 10
has 2 feiling Qifeisvel A e BAst sebinkidinia sy ietielerrbnts b seribed, which are
separfiededy, gRdfekRimskimayRe:prasenteskin His-ehAltaiERRISAHIOThAME leading
exteriP4S1,RC. 000 9bVIous compination ol hese clements Mareover, the
f)ore)éomg Smbodiments are ifustrative. -an noys}ngle eRMUTE or element
is essential to all possible combinations that may be claimed in this or a

3. latefcapplinalionssbBLAMEm 1, wherein the first locking surface exhibits a linear

profile and tapers at an angle relative to the axis.

4. The coupling assembly of claim 1, wherein the first locking surface exhibits a non-
linear profile.
5. The coupling assembly of claim I, wherein the leading exterior surface has formed

therein an outwardly facing annular groove in which is positioned an annular seal and a rigid
plastic ring, the annular seal and the plastic ring having an outer diameter sized to engage an

inner surface of the female coupling member,

11



What is claimed is: 1. A coupling assembly comprising: a first coupling
5 mﬁmber.extending anrll,g an.axis from a leading end to a trailing end and

hav?r?élpa%hn%%tggﬁlgr %ﬁé{{) INEIdes a first locking surface; a second coupling

nfefibeeenbnging mosreateadaigintppadiciai rehivnteadsadang einkladinpding end
and h4@eRIMINERATEPH siZRE iasergiMe (e fHsteauping member, the second

com%m meml&er also |nclud|r}tg glisgc nd Iockln%.surface; and a Iatchln% d and

808‘85%11? 0% SATEER Y& FiPSY Bih d"SBE Bl Bk e Miba EgY ond an

includingl gdieegiaibe adrtics RircHiny siveve hiz s gohrthiag astheefirStesgidgeoupling
memb@qﬁgqﬁg&@%rg%cmlg&wg&g%@ng member, the latching sleeve

is compressed as the bead eénllga;?es tgg gecond coupling member and

LS an ARG VLB SR tRE Te LB A TSERIAY SEvPRCe SeV T g bers and
includemgadgedd ebwésnhihe fitsttockied surfadetors the first coupling menteels inserted

into 1RNELIBRIIRGRNAJIRKING s UfRGE: 0N ibesesond M&&mmﬂ@%ﬁ%dmageg the

coupling assembly of claim 1, wherein the exterior of the first coupling
seconfOHBHRENRSR ARG B RSPUim arich el ahia Reaeiig!exiskopurface to
beconylmgrigad Sunfacey wihiichirardosieparatethiyy the thiestisckingbingasedtiat and the

secon%%fénﬁé\ﬂi‘?@ég%acﬂg i@%ﬁﬁ%&iﬂ[ﬂo‘%lﬁﬁéﬁ“g exterior cylindrical

surfaceto meet the trailing exterior ¢ylindrical surface. 3. The coupling
aSRaHIY tBF SFHINE WitereindiidTivatisikingrsomraesiagritsitdindrisahvall adapted
to expadilendnebiapets aidan ragledeladivetinthe axididhtlThexpandlifg annular support
memBFSETIALY £ BB RsMNIE e fihlogkipo surface exhibits a non- linear
y of

profile. 5. The coupling assem aim 1, wherein the leading exterior
surface has formed therein an outwardly facing annular groove in which is

7. posiieaepiag avsuidised aatha figichalastihengnther anpular seahdpdis a split
locki&he.glasrtigériar}%rhg\éggg an outer diameter sized to engage an inner surface

6F the femate cou%llng' member. 11 6. A coupling assembly comprising: a
first coupling memberextending along an axis from a leading end to a

8. tralinganginanskhaving an exierie, thakiaplugdrsiadist Jogking SUHAEs; a sealing

portion.

9. The coupling assembly of claim 8, wherein the sealing portion inciudes a compressible
release sleeve having a leading edge and an interior cylindrical surface sized to receive the
cylindrical wall of the rigid portion, the release sleeve also including a tapered surface
adapted to engage a chamfer on the first coupling member to compress the release sleeve and

the rigid portion radially inwardly.
10.  The coupling assembly of claim 8, wherein the sealing portion includes a cyiindrical

wall portion spaced apart from and substantially parallel to the cylindrical wall of rigid
portion, and wherein the second coupling member includes an

12



a second coupling member extending from a receiving end to a remote
-exterigrng%ﬁrqgri#%gs%gﬂ&a %%%{}I{' g E?é’éé'l%‘n?%eg %ﬁaE%%%ﬁ’?eé'lﬁef'crshgl%iE’éﬂ%an.
member, the second toupling" member also including a second Tocking
surface; and a latching sleeve positioned between the first and second

11.  coHplinagmembgemandoinaieing avheath the RighingstaeraRiERSdMRaling fin

hat as the first coupling member is inserted into the second coupling .
extendi S e TR, Tl d o P08 40 1 R cHHgBe i seefing fin
engagserdrcesbuihing hefsteeuditizensexpands as it moves over the second

locking surface to become engaged between the first locking surface on

the first coupling member and the second locking surface on the secon .
12 LR TIER B IRLRGH B TG e SSLE FaHoRdaH O the rgid
portiochaving a cylindrical wall adapted to expand and contract, and a leading

end having a resiliently expandable annular support member secured to

. the latching sleeve within the bead. 7. The coupling assembly of claim 6,

13 &t @%ﬁmﬂﬁ%aﬁﬁw&nw@a quiéafﬁgmﬁg%ﬁ&e&laodsﬂaﬁes a flange
positi_smi:hgn &n'Ené qﬁﬁﬁi@;ﬁh@mﬁﬂymmmeﬁmmwimtﬁsim Staémg member
positi‘&glﬁj%%%é?ﬂl@ﬁrﬁ%g ir% %@&8&“&%@%@%@?&1‘?@@1 ﬁgg@["gﬂ?& WRIGIR annutar

. the sealing portion includes a compressible release sleeve having a )
sealing MR FIRS B PR, Eifanearadihessipaintosutaiirmecond coupling

membeylindrical wall of the rigid portion, the release sleeve also including a

tapered surface adapted to engage a chamfer on the first coupling

member to compress the release sleeve and the rigid portion radially
4. inlhsraRprimerssceobipling dadembly Orerines, feréretmealsigifignee protrudes
aboveporigmionciidas areykodpiial wathpertidespacattapaitdiom maechber is secured to

the Seﬁg}?&t&q}iﬁ%{,}g Rar Ii%lrf[o the cyI_indricaI wall of rigid _portio_n, a_nd wherein
the seco oupling member includes an 12 exterior cylindrical surface
adjacent the receiving end that engages the cylindrical wall. 11. The
15. cuuplingupssemihsabplain Siaivhereinee:-Eeatingrpationinaluees af the second
sealing fin _extending radially inwardly. from a flange portion of the rigid .
coum R T T e T B LR R v ocking
surface extends generally outwardly from the interior cylindrical surface.

16.  The coupling assembly of claim [, wherein the second locking surface includes a

chamfer.

17.  The coupling assembly of claim 1, wherein the second locking surface exhibits a non-

linear profile.

18.  The coupling assembly of claim 1, wherein the second locking surface is generally

perpendicular to interior cylindrical surface.

13



12. The coupling assembly of claim 6, wherein the bead is a rolled leading

%I?S{Stﬁﬁié{ Igs e%r | $ szIm n av¥ “ni% BTN sl%l){ I(%alg?lr avgherg e second

leeve a ange posi one n enao
loclﬂnats@mfﬁgesaeeed@mpd@wqhéeb@ag A fikest @nﬁaﬁm@mm@’&ﬁ&ﬂﬁeﬁ ieadmg end of

the laRBHORRARefiReN dhe first @@Hgﬂiﬂ@ member anddhedatehingesieevad antthpling
a second annular sealing member positioned between the flange and the
Feceiving end of the second coupling member. 14. The coupling assembly

of claim 13, wherein an outer edge of the flange protrudes above a

20. p?ﬁ@%@%ﬁﬁ%é@%ﬁ%ﬂ!‘ﬁ&iﬁﬁm%ﬁM@?@ﬂdﬁ&H%& GaH m@@@é&?mg@éﬂﬁlmg sleeve

secured second coupling member. 15 ling assembl
a0 o GEAHOT U G LRI TR o AP SSEHES DBTA G hiBarion that
the bentisgesidnneddriowesytitilritaltsudfsice, anthoeheréiththesedondiogkingface when

the firSH Uaﬁﬁelcgtmgfsfgeegr%&gr&m%%%&% é&rﬁlﬂxﬁg%%%qaﬁ% s%k!ﬁa%?aliow the
e SecQnd I0CKINg surtface
first cmha%@arrg? ﬁgﬁf@? B 1?%@0&%31.&}&%%%%%%}%& %ﬂéﬁg Afgparate the

first leécondudekin@osurtadez@khibits a non- linear profile. 18. The coupling
assembly of claim 1, wherein the second locking surface is generally
perpendicular to interior cyllndrlcal surface. 13 19. The coupling assembl

y
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Surfaméeé&qjﬂﬁélmeﬁﬁ@éﬁ&ﬁﬂ@@é@ﬁi@‘&ﬁéw»the first coupling member to
be pushed fnwargintabie second eowplinglpempendasenaia@dhgiching sleeve

including a rigid portion having a cylindrical wall adapted to expand and contract and a bead

memb

comprising a rolled leading end of the rigid portion, the latching sleeve sized such that as the
male coupling member is inseried into the female coupling member, the latching slecve is
compressed as the bead engages the female coupling member and then expands to become

engaged between the locking surface on the male coupling member and the female coupling

member.

22. A female coupling member for use in a coupling assembly that includes a male
coupling member, the female coupling member comprising:

a body that extends along an axis from a receiving end to a remote end and including a
receiving portion sized to receive the male coupling member, the female coupling member

also including a second locking surface;
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first locking surface from the bead. 21. A male coupling member for use in

a coupling assembly that includes a female coupling member, the male .
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coupling mem er,gthe latching sleeve including a rigid portion having a

cylindrical wall adapted to expand and contract and. a bead comprising a

rolled leading end of the rigid portion, the latching sleeve sized such that

as the male coupling member is inserted into the female coupling

member, the latching sleeve is compressed as the bead engages the

female coupling member and then expands to become engaged between

the locking surface on the male coupling member and the female coupling

member. 22. A female coupling member for use in a coupling assembly

that includes a male coupling member, the female coupling member

comprising: a body that extends along an axis from a receiving end to a

remote end and including a receiving portion sized to receive the male

coupling member, the female coupling member also including a second

locking surface; 14 a latching sleeve moveably attached to the female

coupling member, the latching sleeve including a rigid portion having a

cylindrical wall adapted to expand and contract and a bead comprising a

rolled leading end of the rigid portion, the latching sleeve sized such that

as the male coupling member is inserted into the female coupling

member, the latching sleeve expands as it engages the male coupling

member and then contracts to become engaged between the male

coupling member and the locking surface on the female coupling member.
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