QUI CK- CONNECT CARTRI DGE ASSEMBLY W TH PLUG RELATED
APPLI CATI ONS [ 0001] This application clains priority
\VOQNHmBWHd States Provisional Patent applicati eaTaseioai40515
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Fi el @QUICK{EONNECT CARTRIDEZIE ASSEMBEANWITH SRIUGN
relates to a quick-connect cartridge assenbly that
i ncludes a plug. Description of the Related Art [0003]
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control air brakes on trucks, are nounted in valve
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oW an assenbl er to make connections in air brake
systens by sinply pushing the connector of a fluid
[0002] i nEh¢ present nyegiivrcielat entoscquidarceniedpearaidge assepbly that includes a
I cartridge has been nmounted within a port of a valve or
U8 fitting manifold. [0004] In one known qui ck-connect
cartridge design, the conponents of the cartridge are
Deseri unt a lug. The plug is used as a shipping pin
to install the conponents into a port
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are m@@@@l inwalveditings drmanafolébodienibehlseoriadon coanegtinedluid lines

thereto ?g Ieﬂﬁf?lg}l ul%' S&a&tﬁnﬁ% g)gget?lsé re(YIYUe a@se%l? 8@%%5391@ e&ﬁédlte

assem@@@ therfligd Ilﬁesdﬁ'w elpiyallyropupleé m@ﬂt@om ultlhemg whapes: weferred to as
couplings to furthe

ni m manuf act
"quicl Seies CATEHRSH Y TIie GRS RN AR e ol Ry COrPTiRg bre

1 »
comm%ﬁgﬂgf;éﬁlgg ?loeérl]étq Sa‘?réﬁ'alfHéociﬁgchlg @gm{e%’ﬂ@éﬁ’ﬁdg@s t’h’f‘es@ L:b'&blfrfgg Alow an

assembtet tq thdke dohnectiohs 4n air brake systems by s1mp1y pushlng the connector ofa

fluid line into the quick-connect cartridge after the cartridge has been mounted within a port
of a valve or fitting manifold.

[0004] In one known quick-connect cartridge design, the components of the cartridge are
mounted on a plug. The plug is used as a shipping pin and is also used to install the
components into a port of a valve or fitting manifold. The plug may then be removed from
the installed cartridge components or retained in the installed components until a fluid line is
coupled to the port. While this design has proven effective in practice, coupling designers
continue to develop improvements in these types of couplings to further minimize
manufacturing expense, reduce assembly errors and expedite assembly of the components

into a port and removal of the plug from the components.



SUMVARY OFTHE | NVENTI ON [ 0005] A qui ck-connect

cartridge assenbly is provided that includes a ring, a
1\Voambaﬁﬂnssposed within the ring, an annul ar seai/us2004/040515
* "coaxial I'y ‘di spo6séd Wi th respect to the ring and the

collar, and a plug. In an enbodi nent, the plug

includes a shank with an outer dianeter substantially

simlar to the i collar. The shank
is slidably rece?ﬁgéwgﬁ?ﬁF&ﬁF% %%ﬁ?ar and is held
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[0007] In another embodiment of the invention, a quick-connect cartridge assembly is
provided that includes a ring, a collar integral with the ring, an annular seal coaxially
disposed with respect to the ring and the collar, and a plug. The plug includes a shank with
an outer diameter substantially similar to the inner diameter of the collar. The shank of the
plug is slidably received within the collar and is held within the collar by a friction fit. The
plug is also received through the annular seal so as to establish a coaxial relationship with
the ring, the collar and the annular seal. The plug includes an end flange thereon for abutting

the collar when the plug is inserted. The end flange facilitates driving the ring, the collar and



an outer dianmeter substantially simlar to the inner
di anmeter of the collar. The shank of the plug is
_webkidastosrecei ved within the collar and is hePdTwiStdoin40515
" the collar by a friction fit. The plug is al so
recei ved through the annul ar seal so as to establish a
coaxial relationship with the ring, the collar and the
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of the collar.” The shank of the plug is slidably

the ringetheicper anidtthé ennukee seadl [The phagdnélyddseingexidrioniswrfachdiaving at least

col.lar by.a friction fit. Th I i s.,also.receiyved .
one thead, 100 frdonfitied o wisape tos Plug g o SRR P eI AR g rine,
the coll@ AHdi tRe &Mtiar\sbd Aftbh@e ingOthe cOBarGAL e armithr 5648 havyBiear

seal. The plug includes an exterior surface having at

receivp@ise pofe thread. A tool is configured to engage the
plug and to withdraw the plug fromthe ring, the
col lar and t hBREMDESCRIBEGN OF THE DRAWINGS g, t he col | ar
and the annul ar seal have been received in a port.
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of
referepoe{RIRLACCRMPANYIRS CiagiRss: VBSCHe acconpanyi ng dr awi ngs,

[0010y\heres Nt is[QRLMN cFokGsectiohsl e B b ik ToRSkt 88fidgeARKembly
view of a quick-connect cartridge assenbly according
accordipg émareerhoatiimenitof gfe mkentionyent i on; [0011] FIG 2 is an

nd v/ of the. | in.F . [0012] FIG
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[0013] FIG 4A is a cross-section view of FIG 3,
valve ehBanHeidtheesipEug during renoval from

[0013] FIG. 4A is a cross-section view of FIG. 3, showing the plug during removal from
the assembly;

[0014] FIG. 4B is a cross-section view of FIG. 3, showing the plug after removal from
the assembly;

[0015] FIG. 5 is a cross-sectional view of another embodiment of the plug;

[0016] FIG. 6 is a partial cross-sectional view of a quick-connect cartridge assembly
according to another embodiment of the invention;

[0017] FIG. 7 is a partial cross-sectional view of a quick-connect cartridge assembly
according to another embodiment of the invention;

[0018] FIG. 8 is a partial cross-sectional view of a quick-connect cartridge assembly

according to another embodiment of the invention;



the assenbly; [0014] FIG 4B is a cross-section view
of FIG 3, showing the plug after removal fromthe
wagsesnstoyrs [0015] FIG 5 is a cross-sectional PCEWSD04/040515
anot her enbodi nent of the plug; [0016] FIG 6 is a
partial cross-sectional view of a quick-connect
accordi ng to anot her enbodi nent of
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cartridge assenbly according to another
the ass¢rablynyent i on; [0020] FIG 10 is a parti al
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j .qui ck-connect cartridge assenbly according
remo%ﬁésgggij%%ﬁqenbodi ment of the invention; [0023] FIG 13
[0024] s HIGrldsis aperspeaivalvian efia tfol tiivd tasarotl the plughtdm thbZissembly
h fﬂ‘ g_ringrem)val of the plug; [0024] FIG 14 is a
s préars é ?’i ve view of a tool used to renove the plug
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‘ DETAILED DESCRIPTION
[0028]  Referring now to the drawings, the preferred illustrative embodiments of the
present invention are shown in detail. Although the drawings represent some preferred
embodiments of the present invention, the drawings are not necessarily to scale and certain
features may be exaggerated to better illustrate and explain the present invention. Further,
the embodiments set forth herein are not intended to be exhaustive or otherwise limit or
restrict the invention to the precise forms and configurations shown in the drawings and
disclosed in the following detailed description. ‘
[0029]  Referring now to FIG. 1, there is shown a cartridge subassembly 20 with a plug 22
according to an embodiment of the invention, which cooperatively forms a cartridge
assembly 24. Cartridge subassembly 20 includes an outer ring 26, such as a brass ring,
having an outer surface 28 with a pair of externally facing annular barbs 30 and 32 thereon.
Ring 26 has an inner cylindrical surface 34 with an inner annular rib 36. Inner surface 34

includes a front surface 38, which is generally cylindrical, an intermediate frustoconical



[0028] Referring now to the drawi ngs, the preferred

illustrative enbodi nents of the present invention are
wehawasrsiarsdet ai | . Al t hough the draw ngs repr eseqr/usorm/040515
T "preferred embodi ehit®d of the present invention, the

drawi ngs are not necessarily to scale and certai n

features may be exaggerated to better illustrate and

surfacgdfl résing totike xib 86amd a neeimsiasonicPusurface 42 thagtapers away from the -
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[0030] NV @Atk @cnrdtaﬂng D Eo1Rk @4 nsRmicdlcaBxiaiythepdih. goN@atd40asludes front
shown 1 n the drawi ngs and disclosed in the follow n
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Whlchelﬁgs %églgbll Varb&56 Pagm%rlﬁ%hﬁl‘i  BBS10RS 430 ANs03e HARS ﬁ@lﬂ brass;

has an i1 nner cyl |ndr| cal surface 34 wth an
howevarnmllaaﬁmtﬁrmtlmelhleﬁm bé himeted sherdtace 34 i ncl udes a
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which atfetsTear shdulder 50 bf @3tap44.S M8 &ese4060 hei anGute? diddgetéd b
36, and a rear frustoconi cal surface 42 that tapers,
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to theggpf? d?a@ﬂ& o%' farha® ?irz 61%26“? 1RYR %@&' aﬁrﬂﬁ&? 3hil b (?%g Sleto

i nc ange I nt eérme
prov1<$éﬂzoqllh1dlerborﬁ&camitrﬁlgé eath shaidicerak®d Qulckmbmﬁdwchra‘tc@e when
shoul der 48 engage front, inner cyljnd |cal
insertgd pieya 301388%? armﬁ@%% {i ItfiRe PRYalFe (e £8 sHGU P &

[0032? ng ‘1‘19 Qrf‘ eﬁ‘lBSdlfn%ﬁf of&fHé dtﬁ@htloqty hﬁg@@ &A1aPha Eﬁ‘@aﬁﬂu'ﬂﬁ s%ltd@ are

bel ng receive n a space defined between
mountadtcelrpiregi?.ht BlugR@uhajelre Wh8deaofch nesaousahamhaﬂeandﬁmay @oglhssrfilled for

. 44 | indrical |nner sur 54, whi t h..
reinfgfeng . o RPEOIG TPRGARORYS i 22 Sy CHIEoNgEst Waien
is 12978485 fnem Elra?lse?nbdﬂlﬁlﬁ@% lug 29 hdoaudeéén efid Nafigd 67 BACERtsttBe end

be limted thereto. [OO 1] Proximate ring 26 and

ﬂang@:éﬁ pﬁcvolkm% sUalikesang prigr asravigkagonseef|cogplingassemblicsaflange 62

does M il lgde mgﬁflﬁlgﬁjﬁ%@sw{tﬁ% 5‘1%\:& @J f ?goﬂecglg% a%{tloéﬁl y

ar sea an O er su

[0033¢qu anﬁthiefE@lcéJ W EIG. &, phagt2e rmecyf 1nf:1luﬂ@ a2 6ndfide 68 withrearannular,
di anet er substantially equal .to the _inner

raisedpartion 70 havipg %1@%72 thsrgonthat adepfifies the plug argdelapnt%'gs itg fdiametelr.
For e£RAQRE AL &1 94 B!f ext e%uﬂéé‘s&ﬁbl? 20 rl‘l%ﬂln ﬁﬁ{(ferdlgﬁ@cer SUGR inch, so

as an alr brake qui connect” cartri dge,
as to receive a 1/4 inch couphng of outside diameter, then flange 62 18 marked with indicia

72 that says "1/4 O.D.". Plug 22 may also include a cavity 74 surrounded by raised portion
70, which serves to assist in locating a punch or other tool used to drive plug 22 and
cartridge subassembly 20 during insertion into a port of a manifold or valve. Cavity 74 may
be generally round, as shown in FIG. 2, or another geometric shape, such as a rectangle.
[0034] In aparticular configuration, plug 22 includes a tubular shank portion 76 having
an outer surface 78 that force fits into collar 44, Shank 76 is held within collar 44 by barbs

56, which extend inwardly from collar 44 and are received into a groove 79 prgj ecting



inserted into a housing of a manifold, fitting or
val ve {see, e.g., FIG 3). [0032] In an enbodi nent of
Wohe)sisgwent i on, ri ng 26, collar 44 and annul ar PEEAIS2@/040515

o sanc

‘are nbunted on prog 22. Plug 22 may be nade of a

resinous material and may be glass filled for

reinforcenent. In an exenplary inplenentation, plug 22
inwandly fred @utst SMRRCN & 3Bankfh. dﬂnhk@ soR%opgion sy qiidkiasgneck poupling

asserrgnéllo::‘ﬁe gg%vlg nta snfgﬁg#glét%}ilgngqcrlt %} eqllg ngféﬁlr 966 gwgwéttaqﬁws a

limitddr de@fec ¥ tax AV hioker &l BE flug QO URkHIA gol@e&smbis Wil be‘ d3rgRd62
does not include or require a step with a_radial

furthes detedldslavorthe Bmited exianewment bplug P3algyedpy groove 79 permits a
tool %gg%rﬁg ij%)tt% ie! 1%ertgd bEih A2n A odﬁﬂ‘éhg %S a8 AEASE dfGEcollar 44

raised p aving Indicra
to facflzatehemnend otfbatgzzdent ifies the pl ug and identifies its

di anet For. exa if coll f cartrid
10038 pa ﬁﬁﬁboélé?“q%gp ln@m@%ﬁL os5f ag pad Pﬁ@ﬁmbél@r shank

76. Atﬂﬁttéstr?ﬂ%é'r RHERY etuﬁ’ulgn[ ﬁlahl@ 86 1sQ§fJ%H| Ir{]&cgfdaﬁ&’é w1t 8n LOBRNt of the

 ange 62 I's marked indicia 72 that says
inven'tidm,sz@‘t Bnd 83 iy a@p‘@é tcnaayelab amoptnmiaij tibe suprrori (dpttgdlines 86)
urrounded by r ai rtion 7 ich serves..to .
there{fe JuBE STpor o g HREREEP PRSP o8 8P aLg ik eigs sgportion
90 with #8 sgrillandagefct EATIgRtiSHBASRS RIFbiviEd RthelgHank 76 A5 héld @krein by
into a port of a manifold or valve. Cavity 74 may be

one og&9e? &bs. yThrelaraer digmeton 608§ is jringd tothesmalipndipmeter portion 90 by

asub&g& VA Cs\hiﬂza id 924fidt idfixfh he: at p(a?aél]en ce 83 of
Eﬁ q}ar CO%I guratl %ﬁl BF) ggl nc g%%ar

shanls?fank portion 76 having an outer surface 78 that force

fits into collar_44. Shank 76 is held within col]lar 44
[0036]y, %ﬁfﬁ@nsewvwaﬁéﬁ ibeddck-rornest garmdgrping P%?FmELVa%t‘Ha shown

mourREin'aG5cet 988 4 faeg bgﬁg%&agﬁm%ﬁs%% LiHgLARas Yarfd 4

outer ‘surface 7 76. Unlike sone prior art
manifpld. cRedyoPheay be madk bfig res'srs»esmtateesl vgridoissuFgartglly softer than

the mRP AL DU HME 70 Dt g oGO A TGD S pport 94 by

force tttt ttgwt%?eh\etrtgmmslfa@é b@me%gtlltd%&awdrfac@ B8f §&$ 94 a@Cthé Bnnular barbs
further detail bel ow, limted axial novenent of

30, 3ppuging 26 prevewking withdewalel spbassembivt2d. a t ool 61 (see

N e
instalfdtie@ o2 Bubzis%&ﬁi/ 20 that hehelebag 0e and oflldr UG ashyelhas andlar seal 60,

wal | 82 encl oses an end of the tubul ar shank 76. At
by refaining thges capRPrEnis tta?th?r ap t@ﬁa‘wvéavf’gwplé 7@ g Hie ooppponents are
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retained otithéw shank &% a&ﬁ )s mlsm“redmnnulﬂanbwsi}uwnh the 8dassambly 20 and annular

é&ar er défrret er portion 88 and a snaller dianeter end
seal %y .
[0038] Referring now to FIGS. 3-4B, it is seen that after subassembly 20 and annular seal
60 are inserted in port 94, plug 22 is withdrawn. This is accomplished using tool 61, which
is inserted between flange 62 and flange 46. The extent to which groove 79 extends beyond
barbs 56 when plug 22 is fully inserted into collar 44, denoted by L in FIG. 1, is generally
equal to or larger than a length L, of tool 61. As noted above, tool 61 is permitted to be
inserted between flange 62 and flange 46 due to the limited degree of generally unimpeded



90 wth the smaller dianeter end portion being
received within shank 76 and held therein by one or
‘Wounes/s5710s. The | arger diameter end 88 is joi nedTius2a0he40515
smal l er dianmeter portion 90 by a substantially
U shaped fold 92 that is juxtaposed with the flat
radi al end surface 83 of shank 76. [0036] Referring
axial mpyemgnigi@lug?22 tlinvegulycsroeenifedn, an@mhodm@@;@, tpdlf may be used

B S SR

providehbdtekeh fliBnd\623nd fRygdes. made of a resinous material,
softer than the materi al
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slides on the cylindrical surface
plug Hithdiiraag shippeg F@r b8iag asedinriye 2mepweay angligd2 of FIGr3awahount the
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and coIIar 44 as well as annul ar seal 60, by

by ingegling heqiical hezzde Coirplnven is opardrg HEY aftan thmsmitiu [ha$ been
mstal?epam Ifhe aq%r?@4 taﬁcgmépqpﬁg Q%E%%} é%ﬂ?@qteﬁg%%aglﬂ%%o h element in

the bddjotAfdt thé feeis} c&lluckd] @iseplagd Owid hbéttednablosd ﬁlegaa& and the

d sipultaneously wth the subassenbly 20 and
mam%%ﬁs% \aﬂf vegia shippesl. i Hregeafis. plugsl 00 19 gaidranay g the sagnevoentes as the
that af ter subassenbly 20 and
plugﬁ%rlgﬁr@w%()é ar%ﬁfﬁserted in port 94, plug 22 is
[00404i t h"dir\ml]rbe appresidtsd, pingd?dp(land;h@) masadgo keep a Gilick-obvirebt
e 46.

62 The
cartifSe, SR e GT AR GFALG ISy TGS SIS HEGORT P Beseab yfuing
shlppﬁigu QPI 22 @dnftﬁlaﬁ Me 146896 hf%gill' thé @ar?rﬁige%ﬁseﬁﬂ)’l Senms ﬁﬁ: |#&‘ts of

Li 1, enerally equal to or larger tha
mamﬁogiq:gﬁﬁmgg anf vqlm[ having adng a2 gpoivgired soles@ibedsthe plug easily

and aﬁc@&%&l&ﬁ?&%‘cé&hg zéﬁ%g% tﬂlgoégll\gﬁ i %ir g‘?aﬂ 58 afd' gu {3 sglg] It 86
durlngl msmmed@d aSu‘tﬁbqumveﬁﬁﬂﬁlhﬁé swab@-naﬂ ab aedvechuldy slzilQS@Vﬁlug 22

In an enbodi nent, tool 61 mag e used to pry gq
femalz%lrbtaﬁ Pt ag 3 dpsiplugduringshipping gfshe manreider valye,mr\r plag can

| f d
kil B8, YN PP SISED Ll E2 0
dependingen theeppieatiembAddiendlly, as sehifarth @ FiGu gfﬁlﬂ@rl]mamay ibe

[ 102 t.h f th e.openin
cont ST 05 R U0 DO Bt hac e 2%
sealed®ivitBla dasy pﬂﬁlg UL fbr isRiphf oF BB aNBYoraSaritotdindehieh tHesthas3embly

t o nount
is used.

[0041] Referring to FIGS. 6-9, additional embodiments of the present invention are
shown. In the embodiment illustrated in FIG. 6, a cartridge assembly 24a is' shown that is
substantially similar to cartridge assembly 24 shown in FIG. 1 with at least one exception,
namely, flange 46 in collar 44 includes a step 106 with a radial surface 108. End flange 62
in plug 22 abuts flange 46 in collar 44 when plug 22 is received in subassembly 20. As
described above, plug 22 is withdrawn after subassembly 20 and annular seal 60 are inserted

into port 94. This is accomplished by a tool (e.g., tool 61) that grips the back side of flange



subassenbly 20 and O-ring 60. Wth the enbodi nent of
FIG 5, opening 102 allows the installer of the
wagewsrsiorst o test the assenbly prior to shi pmeRCT/USRI08/040515
may be acconplished by inserting a conical nozzle (not
shown) in opening 102 after the assenbly has been
installed in the port 94, and applying pressurized
62 in fHewspdce ereated by stiap 10@in/ange 46tbkbrecs tiemteaskside of Aangs$dyand radial
p Af%@r the test is conducted, dust plug 104 is inserted
surfage 0% ose the port and the nmanifold or valve is

[00423Ni pRERothdM@RRAIh &t shikal e BIES. 79, WichRd@Mysériblly24b sesiwn

manner as the plug 22 is withdrawn (see

.0., FIG
that isigubsoaib] sndlavfolchrideeassnaly 2 showp B Fihat legopne

N il ; i )
ooy g B Ty Qo8 SRS g6 1) 861 6 Mot s
Chanﬁﬁsldmlhlha’y Ehldéfh@dsibg prnfyde, ] digen2iallg dinedriaad tiperadssefat®©112, as

install the cartridge assenbly 20 in he ports o
showRrih K61 d=2ndS; £ radigsed see Ui @%@Ownﬁi& ﬁgorénﬁﬁﬁia@%éwe that

. . I .
o011 USRS L85t e PLUGTERS ks Bt 4. s v
FIGS ahand 9yra cheaifersll 6analy alebbe propiled in 8sgduici faguse alone or in

instal l.ation. sequent _to installing subassenbly 20
combyR5OR i S Ga i Db e ; :

"22 remains in the port as a

[0043§US IR Pér¥iglg SV FIC 19RinB NN NehoBtfer EMBodBI¥NE Of tHe Bresttliv@ntiBh is
the %%yg can be used as a seal for spare ports that

showgrain : aphddenent) g:cq;ﬁiﬂ.gggg@sgmbly ﬁ.fqgl.is s@ggf@ﬁﬁﬂya plug 212, which
con A 5 TRBE GRS L ROty 280l an o

ring Z\}ﬁ@iﬁﬁﬁg ah@dtdr hﬁﬂfﬁig@l‘l@ wgth 4 iliaﬁfj off m&ﬁh&lbgﬂaemgtaﬁﬁlﬂhm@rbs 220 and
erein opening. 102 is sealed with a dust, plug 104 for

222 theseqpi Itp st Witheringed \ods 8 colamof @Paﬂme%ma&w?{hﬁgw& Between

ring ZZg%Iﬁﬁ SE 241iS &%&neh&%ﬂkﬂﬁ@fﬁb hft YeduReddo®r 291 B ring 216.

tional enbodi nents of the present invention are
Collas A®¥ihas dnnnbdreusfateatfidribattinglidessnwandbdfacing et oharbs 246.

artri dge. asse 2443 | hown.that i s su ntiall
00441 et 3R P g Da B S Yo e e 2D Scfiap i 0-
ring, Which@B&ts coNg B4C eRinufi sed1 258 h¥s arf bt dBariiétet subs@hlidly dhilar to
i ncl udes a steg 106 with a radial surface 108. End

the oterdigmesp of ring? Lgamendbuerslismeiprpubaentiallycanilarto e inhen
sam Gt el ot 67 256, Ll B aRRA o BBl Pitlyice

quickadonttaricagtdde B0, auch as AR alrtbeske quli ck-@antct@drtridgd, svhies inserted into
acconplished by a tool (e.g., toql 61) that grips the
a hougjag of aingraifed, fittingaealvieseenegs fieel lor eat ed by step 106
[0043)" fthap %ﬁlbfs@in?e%‘t Bee it RGHERGKSI A8, Qilaf bANGK SAubREeal 250 are
adi al surface 108.
mounted on a plug 212. Plug 212 is substantially similar to plug 22 shown in FIG. 1 and, for

the sake of brevity, will not be further described. A cylindrical release member 251 is
moveably disposed on plug 212 between plug 212 and ring 216. Release member 251 is
generally defined by a radially outwardly extending flange 253 and a cylindrical sleeve 255
having a tapered tip 257.

[0046]  Referring now to FIG. 11, it is seen that after subassembly 210 and annular seal
250 are inserted into port 94, plug 212 is withdrawn. This is accomplished by a tool (e.g.,
tool 61) that is inserted between flange 262 and flange 253 on release member 251. The tool



[0042] In another enbodi ment shown in FIGS. 7-9, a
cartridge assenbly 24b is shown that is substantially
weimislaro7so cartridge assenbly 24 shown in FI GPCT/US2M0W040515
at | east one exception, namely, flange 62 in plug 22
i ncludes a chanfer 110 facing flange 46 of coIIar 44.
Chanfer 110 may be defined, for exarrg
is pergratied gl hwneréénetvsn@a fengre2Girnd flange 8531 doe toébe 5ndtga dpgree of
axial Eo%%ne%tnc%‘t}glg?s%rﬁ? geg eZlf'> %h%g %%gtfel f(?%icre(? g}(? ﬁ% aéggoxﬁe 1§f“plug 212.

Tapeted tipedsT dfreloge sGeRve DSfpﬂan baase’dr’td chiaraad 46fléod ilternediate
hown in FIGS. and_ 9, a chanfer 16rray al so

44. As
mempgg 239 a0 aekpri2d41ouirge auwms aths 244 te hecogre Jigpngaged with plug
212, RPRUEH AR ER0P i Sl 28] el A0 sl
210. the present invention is shown. In this enbodinent, a
o0 2T ARSI ST F iR S B Ry i shov

In thiSBhbbdidRat, 24ABSs6HbI 3316%pmvfalegq%sasﬂbguﬁtﬁdnyrshﬁga&%
havi ng an outer surface 218 with a pair of éxternally

subasperablyg Odenerited abaydh sgu@a@emhly Pifpis nieantedron A pleg g afor insertion
into atvﬂqogj%{\; I{ﬂgan%giaqovc\lznel%nt,rpq g {Zzllééﬂlﬁlgog eqblugarr gagn% pO)l%lon 366 having an

outer Isﬁ]ﬁfﬁfdmlthﬁt&s freoroarfit 21&8 atcoBir 33AC \Shask 864 is&felcﬂ@ﬁhﬂn%ollar 334 by
16. Coll.ar 234 has an inner surface 244 that
barbs 3461 wa@é exirid i dbaEqrn goia S8H apdl atsaperveldpto oguiepal groove

369 pz%{ h@fafqu ggé'gtﬁité}@ﬂ:ﬂi&l j@roﬁﬁﬁlﬁ Fo6d 1 ﬁée 'h?g;i cTanbe

sea such as an I'ng,” whic
abov@ Ilblug Frdoles notsma]ud@&ﬂajlm?a Mnstedd plugy ’.ﬁﬁehﬁndes a threaded outer

surtaG R Sl 2 iRt b Snetariend sy Sbethe Lz Thbeded

surfaéermﬂrls dhaipel %g aQbo139k| whick 3fthe RIGrai®muealhéft i9@4indd 8y a
annul ar seal 250 coop erate to provide a qui ck-connect

genergHy wlartdg@alzdmm %Udmvmg agnnIEgr ﬂhfsam@utfmecﬁa 9connect
[0044‘] Ia{ :1{1 9?2 ¢ aS518 Svlél ity ﬁrt%ﬁaglolnnotfo Eli;aaésen_llitily %QE) 351 Hhc:l]u(fggla%hg 316

and cemm‘ﬁﬁd tan@iilai 4881 330y By tdtgRinglthddd c@hPondh® 4s8¢mBI3d oA kkhnk 366
annul ar seal 250 are npounted on_a glug 212, Plug_ 212

as the comanements A @Pu@ﬁe@wﬁhina?or&% presy 322 napéwr] yndppE3 T prosses

subasgéel‘gbly @t‘b a)toptzMs a(ﬁ?tl Etll W‘t l(aot{r%gtehrngggl%irréwe retained

w1thmmlmm6ﬁ add sqamsatbdmnnxdtamgo@l)ththtsuMmrmblyglamﬁd amdhlar seal 350
216. Rel ease nenber 251 is generally defined by a
1ntopp5t al |y outwardly extending flange 253 and a

[00491Y | iFgEAGB oW BENE. DTt iH3nHatt flePARDASLnbIP3 RPdhd annular seal
350 are inserted in port 94, plug 312 may be withdrawn. This is accomplished by rotating
tool 375 over plug 312 while drum 377 is pressed axially against a flange 336 of collar 334.
During rotation of tool 375, plug 312 is prohibited from rotating due to its engagement with
barbs 346 on collar 334. However, the interaction between the treaded surfaces of drum 377
and plug 312 force plug 312 to be moved axially out of collar 334 as drum 377 rotates.
Alternatively, due to plug 312 being axially locked with drum 377 by the engagement of
threads 371 and 379, plug 312 may be removed by moving tool 375 axially away from



[0046] Referring nowto FIG 11, it is seen that after
subassenbly 210 and annul ar seal 250 are inserted into
Woaods/827spl ug 212 is w thdrawn. This is accompCTAisem4/040515

by a“f ool (&.g.5*toot* 61) that is inserted between
flange 262 and flange 253 on rel ease nenber 251. The
toolis permtted to be inserted between flange 260 and
subas§dneblg 6 1@ 58thdukerotation NEhd ¢mbddideted FéES of2- a4 palvides fermeore

of rel ease nmber 251 within ring 216 afforded by the
automéf%]of\?@oi"i’rl?ﬁr{ﬁ‘bg%llzz. Tapered tip 257 of rel ease sleeve

[0050%°° R@éﬁiﬁg tIPRSK. 18- BN GRGReranthod Bhdi oF tHeProe Bl @Htidn is shown.
menber 239 and collar 234 outward all ow ng barbs 246

In thig embedinest, disseassagiey 40 idprpyided thepis schgentuills singidagéel,

vy S1 R S S R4 PTG A herion

into aoSt JUEFIEN DDA i[18dtratdteeniicRisraent, ploy en? irefudes a Siboidr shank
I'n this enbodi ment, a subassenbly 310 is provided that . .
portiongl6&tsyingran; quterpuaqe 463 thrcadad iptesiseatisr ¢34 05knak @0 blpld within
. | .
ot P45 SRR TSR o R S RVTARER T B8 238 End 8 o
onto duied thekads 451 eftplh@d 15 Hankkepsng 22 de®Gibedalvivegplag 4b2itledss not

S o R o, AP e
corre%fﬁﬁilgﬁgﬁx%g/teg Ve BlcY 475 M 6t hes. B3 Ssbdahént! @6rAMed

I onal groove 369 projecting inwardly from
definaiiten genardliceylidcal idrgh 4k ha@sg atUaist kae pivagdlg directed tab 479

scri be, abgye I 1 es t inelud fl 62.
s sl aad o Fereaud WG elifon sl G0 curtace
[0051371 Ad@ill Bxdpistsatéd, P 1006 st8 D theanAalfpionar sutradmdlB410,
~ of Plug 312. Threaded surface 371 is_engaged, by a too
whictgingludghp eihg A6 1dedas 434 andrantaagulantsahif Hb Yy Tetaining thers gopyponents

: eal ! '.
e REREAL A A L AR OB v
manifoltst Bd1aTE oparidulisbaaseety, yxialPpushbs aibassaibidinto port Phg
Optiopisd 1B BRI ASTBRIIED) 158 R hedi e and 1 fisbried
simulgaglr@?@g‘g With sBbSs MY LSE Wi Etﬂid?ar%@ﬁlt%%‘}nto-lﬁlbgtl 94375,

l'arly, drum 377 presses subassenb into port
[005294. Raseirimgaloiwytp FAGt Uhet s spguahat afidosubassenibhe4)0 ariennalar seal

be. ret ai.ned w thi k 366 is | ted .. .
450 ag it b bl e 2w R RS Kdehfimapsngd py rotating
tool 435Qmt Pl P2 tTHMntetR049betRebRrEddRE st el 2A9FinGol14:3434i dnd

is seen that after subassenbl %F 310 and annul ar seal

threagwisuzfaee #hker plg 413 foreps plog 41Hakp mevednjallyeout of collar 434 as
drumWhNgLawn. This is acconplished by rotating

[0053]  Alternatively, as described above in reference to plug 22 shown in FIG. 2, plug
412 may include a cavity (e.g., cavity 74) surrounded by a raised portion, which serves to
assist in locating a punch or other tool used to drive plug 412 and cartridge subassembly 410
during insertion into a port of a manifold or valve. As noted above, cavity may be defined
by a geometric shape other than the generally round shape shown in FIG. 2, such as a
rectangle or a polygonal. When so configured, the tool used to drive plug 412 and cartridge
subassembly 410 into the port may also be used to rotate plug 412 out of cartridge
subassembly 410.
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tool 375 over plug 312 while drum 377 is pressed
axially against a flange 336 of collar 334. During
'\VOQOGMEﬂHSOf tool 375, plug 312 is prohibited PCDMS2004/040515
* "rotafing due to i'ts engagenent with barbs 346 on
collar 334. However, the interaction between the
treaded surfaces of drum 377 and plug 312 force plug
[0054B 12 The plraentineitian had beengatticotarkychdwen a@dgdﬁsasb@ﬂr Wwith sgrence to

the foxesewgﬁlwﬁlﬁggt{t%?ﬁféégm%wfﬁé ﬂtéﬁlﬁé‘%b‘é%%ﬁ S%é‘f’% %‘ﬁmg out

the 1n@é?1@io§ 719 shcﬁll&' fe drderétByd WtHo@éTﬁMﬁéh ilﬂychém th"ag viﬁlﬁis aliddatives to
axially away fronk*" fev.l tA i 1 "HsJt "V 1

the enfboditents 0§th’e jinveation é@agabgcbh@pm gaybafeyad ipnpraticing the
. Th dj_me .
ven 0w RED P Rbe Hor et Bad oSSRl Pifineg n e

followth&Saink®- 1 s inneédeiat ’&iﬁﬁ‘@lﬂbvﬁiﬁg tclabrhs ﬂdffmenh@mpb of the invention
invention is shown. In this enbodlnen iagsse

and tlm‘i‘(blel%etmcbmdd@@ataﬁ&twh’f@n sﬁ&?o%?f’%?fthﬁef 3§’in|5naP eérc?qu“’ayems be

r
coves SRR A B O By S P et v
and n<§1FbEinoﬂs7<)om‘tbmaﬁdm off lenehtsateeditedhodinyend ¢clajmampay b presented in

this ok et o UGODAY BAURRY™] FRLPA-0 s oA e B s g .

Moreb\k/ Okth&Ja 6111% %‘o@&mﬂ:ﬁﬂ; R illBkSiRahnd &Y £a¢ls fdhBe onbleslent is

extend | nwar fromcol lar 334 and are threaded onto
essenigaltte pll phssilald sombmabonqdhaﬁgnmlze clejmeidide this oxa ager application.
descri bed above, plug 412 does not include a flange
62. Instead, plug 412 includes a keyed outer surface
468 that engages a correspondi ngly keyed inner surface
473 of a tool 475. hi an enbodi nent, tool 475 is
defined by a generally cylindrical drum 477 having at
| east one inwardly directed tab 479 that slides onto
plug 412 and | ocks plug 412 for rotation with too
475. [0051] As will be appreciated, plug 412 assists
in the installation of subassenbly 410, which incl udes
a ring 416, collar 434 and an annul ar seal 450, by
retai ning these conponents assenbl ed on tubul ar shank
466 as the conponents are nmounted within port 94 of a
valve or manifold. Tool 475, particularly drum 477,
axi ally pushes subassenbly into port 94. Optionally, a
t ube support 476 (dotted lines) is retained within
shank 466 and is inserted sinultaneously wth
subassenbly 410 and annul ar seal 450 into port 94.
[0052] Referring nowto FIG 17, it is seen that after
subassenbly 410 and annul ar seal 450 are inserted into
port 94, plug 412 may be withdrawn. This is
acconpl i shed by rotating
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tool 475 and plug 412. The interacti on between treaded
surface 449 on collar 434 and threaded surface 451 on
Wobo/s1@asforces plug 412 to be noved axially ®ar/Usk004/040515
ERCOF| & A34T As T A uht4T7 rotates. [0053] Al ternatively,
as descri bed above in reference to plug 22 shown in
FIG 2, plug 412 may include a cavity (e.g., cavity
74) surrounded by a raised portion, which serves to
assist in locating a punch or other tool used to drive
pl ug 412 and cartridge s Y8nbly 410 during
“Hmtﬁ%ﬁﬁ&&d%n into a port of a manifold or valve. As noted
above, cavity nmay be defined by a geonetric shape
other than the generally round shape shown in FIG 2,
1. stehickscoaned cernggeassembly g4l ayeiing: When so
conflgured the tool used to drive plug 412 and
%é? ge subassenbly 410 into the port may al so be
use O rotate plug 412 out of cartridge subassenbly
410.[0054] The present invention has been particularly
shooitar 44 dispesalr witleid the tilg 26 flley erllee44 batihg a boadetpoiningd inner
. enbodi nents, which are nerely illustrative of the best
diamefgfdes for carrying out the invention. It should be
understood by those skilled in the art that various
adrt Ak sV A $0tcRatiiRy 6i¥pesdi W Bspett fohke Hiny 26 bhdthe collar 44;
descri bed herein may be enployed in practicing the

i nvention w thout departlng fromthe irit and.scope .
of PREE2hayigd $ynk <0 Ja wtqrrﬁh%mﬁéerfsagﬁ %SHP%W% © inner

diame!e} of ﬁle cphﬁllﬂﬁ SRk e MBadiord ﬁf"t’h@ ?F{gl D 1§§11dja%i}} fé@eﬁ/&?wﬂhm the

the’invention and
collar 449 pad athesd within the tbidardiddyen foictiomés éeha:plag ﬁ% akm dbemlgeﬁcrelved

rougf S S S R PRSI 5 e ot

44 ancf‘t@% ehn@Rcsea06y, Qﬁ’é’f}lﬁg 92 %mﬂéﬁﬁ el fge B2 aR®BéS for abutting the
descri bed heréin, anRd ciai ns may be presented in this

collar 44 wheh sheeplugPpiis waerteshtheend rﬁgangm@?efacéﬁ@mgomvmg/@fdbg rmg 26, the

t f |

cote G804 PR RsEhst 3o ST, e BB 6! b3 LRI A0 e
conﬁgaieartg @terﬂllﬁ a@ﬁ%&f&in&’laqedtdégﬁle lof lBﬁaBﬂnbb@nfm mfmrmmsmdme plug
22 i GRSy UEI Phmgol 138 44 Gl § E20 1t CLoRio FPBHEeE G et #4 and the end
ﬂangeﬁr&ﬁtg%g@%%ﬁ%sms%m%ﬁ of & %f&{s gdont@% 2 oH% WithdrAw&qhé flug 22

e ring ar 44 having a
from the eeg 6y tite eellar 44w the annular seal 60 when mounted in the port 94.

2. The quick-connect cartridge assembly of claim 1, wherein the shank 76 is held
within the collar 44 by at least one barb 56 that extends inwardly from the collar 44
and is received into a groove 79 projecting inwardly from an outer surface 78 of the
shank 76, the groove 79 being longer than the length of the barb 56 that extends into
the groove 79 by a length L; that is substantially equal to or greater than a length L, of
the tool 61.

3. The quick-connect cartridge assembly of claim 1, further including a release
tool 61 having a portion adapted to be received between the end flange 62 and the
collar 44, wherein the shank 76 is held within the collar 44 by at least one barb 56 that
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di ameter; an annul ar seal 60 coaxially disposed with
respect to the ring 26 and the collar 44; a plug 22
_WwoavisngrEasshank 76 with an outer di aneter subspantusadokpdosis
Esih Far Yot thé Srmer—di aneter of the collar 44,
wherein the shank 76 of the plug 22 is slldably
received within the collar 44 and is held within the
extende (imlfz&ﬂl}ilﬂorbyhﬁcdlrair d# iand isfrieteivadniatopd grgoP@7apechieg ng

ei ved throu e.annul ar al 60 s s t
inwardly 195 FOMEE THRLF ig of the éﬁ%@ﬁ%ﬁi%& GPOYF {hecing ﬁ’ag%%laf} he
Bett i

the e e A O s R o) SR R e
substanmdllyaaquamomngmattdréhqai a.llyngih Li.ofthegeek@d, the end fl ange

62 facilitating driving of the ring 26, the collar 44

nd the annul ar seal 0.3 .posrt 94 [
4 ohE pidcomest i ngeasrmly st uRel og i e e et m
mclud@s pée%eﬁa ﬁaﬁ%m tSleSHieRanRb 62 %bithctIBIARBAd ﬂeﬁ%& abed Hees
when the plug 22 is recei ved in the collar 44 such

positicnhesd 1aregla£pfed§rcnm thetseeoriseilange 46 ihe second apsitian adistanpethat

d fl 62 of > f f
enabicf B PR a S B He%i  har aval < he plug 22 from

the ring 26, the collar 44 and the annul ar seal 60
when nounted in the port 94. 2. The quick-conne

5. chhe qmal@véoméwrgﬂg@fasmlwﬁcla%br"éhl%elpﬁlée AR, m?%ldF%
t arb 56 that
oA RSO gy g sber 5° |
into a groove 79 proj ecting |nmardly fron1an out er

s rfa e 78 of the shank t roove 79 bei ng | onger
6. 1§5heP ﬁé?ﬁn-ge?%@mBﬁ?%mégc? Bt'S'™8&t ends into the

groove 79 by a length Li that is substantially equa
t®118g 287 eater than a length L2 of the tool 61. 3. The
qui ck-connect cartridge assenmbly of claim1, further

' 5‘%1%9'@911@0&8‘& ®AaR the ﬁhﬁ 64, thavbing 42 iRHidin® 8 fRAgPIEEhving a
to be recei ved between the end flange 62 and the

portiog efldpded Warecained &dah6lhe shank 76 is held within the
collar 44 by at |east one barb 56 thatextends inwardly

from I r Y/ .
R SOk PRI L8 RO TR s
shank 76, the groove 79 being |longer than the | ength

o pmgezmmg;@snahh%thmumtemmethes@smﬁalymuyr tq an inner

SR Skt AL SR b S i
collar 98 rah& g8 asBaMk o Rir 44 B} AFriktionifie e ?lutg@ A0l Yedlg rédeived

i ncludes a second flange 46, the end Tl ange 62
throughdhe anmar seel Gbssoasdofstablish u®akial relationghip With the ring 26, the collar

44 and the annular seal 60, the plug 22 including an end flange 62 thereon for abutting the
collar 44 when the plug 22 is inserted, the end flange 62 facilitating driving of the ring 26, the
collar 44 and the annular seal 60 into a port 94 and withdrawal of the plug 212 from the ring
216, the collar 234 and the annular seal 250 after mounting in the port 94.

7. The quick-connect cartridge assembly of claim 6, wherein the portion adapted
to receive a tool 61 includes a step 106 with a radial surface 108 that creates a space

for the tool 61 to grip the flange 62.
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position and is renoved fromthe second flange 46 in a
second position a distance that enables the tool 61 to
‘Wwoeodsnsarrsed t herebetween. 5. The qui ck- connecPCT/US2004/040515
cartridge assenbly of claim1, wherein the ring 26
i ncludes an outer surface 28 with at | east one
externally facing annular barb 30. 6. A quick-connect
8. c&P@Mﬂ&é@cw@mnydam@ssanbkymfm@mgfhemm thagogtidm adapted
torec‘éﬂileaatgof]éll ﬂhﬁl]ﬁgéz?ghag%{&eﬂ”kthe ring 26, the collar 44

ncluding a avi'ng a portion adapted to

recelve a tool an annul ar seal 60 coaxially
pose Wit h res ECt to the ring 26 and the collar
9. %‘"gOHQECtWéWI g assenalnor himis; Whaneitotie dlengs Givisy the

f the
plug %‘Sf%@@%ﬁ@hﬁfgﬂ?@nkﬁé‘@ﬁan R B B2 1

slidably received wthin the coIIar 44 and is held

h b h 22
0. o idiprpginsRladds Au iy At e be Pt £
116 i @efRsl @F}'al gehellg Bagradnd t8)cadd seﬂf«aéu plmﬁﬂaaﬁeed édgg 128,

the collar 44 and the annul ar seal t he pl ug

including an end flange 62 thereon for abutting the

c | 5 ILnserted, the end flange
H. 6%¢§élf%§?%gt&?§ag&lg%e\% %gﬂbgzﬁé"’??}ian%e, the collar 44

a?q}rgﬁ gannul ar seal 60 into a port 94 and wi thdrawal

pfug 212 fromthe ring 216, the collar 234 and

the annul ar seal 250 after nmounting in the port 94. 7.

Theolan 23-iategred elithcthe ting Qe and @iy ¥ pRictelningd fner diameter;

wherein the portion adapted to receive a tool 61

i ncl udes 106 with a radi surface 108 th

PR AT g eIl Hispp s W eppsehia e g 21 b ap e collar 234

62. 8. The qui ck-connect cartridge assenbly of claim6,

Waehel 712 e impod §Ha0R vathedt Afler Rarh &6 SafidIBYmBd to the inner
i ncludes a chanfer 116. 9. The qui ck-connecCt cartridge

diamees of tha §pligr 234, avheren thersbeek af thy elug 213ge slgRblyretdivedowityin the
ot B34 L8 ORI U 1 00512060 e

throughl the mnmaxvmr 230nsat atseo edtabifshra cbaial liohshiglefinBSily 286, the
COuarggner ear and tapered surface 112 or a radiuse

4and the anﬂ T a6 ap Gbe blyged 2 irchpding ayencallanany terepn for
abuttifPRCoRh5 4 Bhéd M8 pAkSi12 is inserted therein, the end flange 262 facilitating

driving of the ring 216, the collar 234 and the annular seal 250 into a port 94 and withdrawal

of the plug 212 from the ring 216, the collar 234 and the annular seal 250 after mounting in
the port 94.

12, The quick-connect cartridge assembly of claim 11, wherein the shank is held
within the collar 234 by at least one barb 246 that extends inwardly from the collar 44
and is received into a groove projecting inwardly from an outer surface of the shank,
the groove being longer than the length of the barb 246 that extends into the groove
by alength L, that is substantially equal to or greater than a length L, of the tool 61.

13. The quick-connect cartridge assembly of claim 11, further including a release

tool 61 having a portion adapted to be received between the end flange 262 and the
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a collar 234 integral with the ring 216 and having a
predeterm ned i nner dianeter; an annul ar seal 250
Woaeosiard7y di sposed with respect to the ring 2RETAISLN04/040515
™t he ¢oT"ar “234;" 8" pl'lig 212 having a shank with an
outer dianeter substantially simlar to the inner
di aneter of the collar 234, wherein the shank of the
collar P34)gviRidn itlee shlankl stiejd withimi the dolvir 284 by tahksag onk harb 234
nd i.s held.within th ollar 234 by a friction fit,
that exfetds e setsotai e Soplar o Pt Broa e oo Vbt it
inward@$ &onPalowter AFLAcE oLHeaRhiks hedr6 SRt 0Bl thANBBIdgth
wth the ring 216, the collar 234 anégthe annul ar seal

of the bab 246 Hkatsixtagds irgo thedreriierhy alengthd 1 fthat igywibstgntialhesasah
fo t1ing.the 34 when the plug 212 is

toOrgﬁ?%%??%ﬂé#ﬁg?%l%#9@%%8L%% flange 262 facilitating
driving of the ring 216, the collar 234 and the

14. PR3 AEk-S6MecRERtridk AsRniddY bf A4ina Y] fntlididiicidthe @f t he
plug 212 fromthe ring 216, the collar 234 and the

generaliyrpylindriesd s¢legss @neamheéaS hweveatdy disposeHengbirg 21g4betwoen the

S ¢ fr] v o clai

plug 2 A IS BB 06 DRI Ne Shpfil® Shieaty

extendigafingerds 3kmd a diaddidusleexd Esdsavingwatapérgd tip 86Vt he
collar 44 and is received into a groove projecting
inwardly froman outer surface of the shank, the

15. g’gﬂ@é{ﬁcp-%bﬂgec!t (‘3’e§:'l'€1rﬁfgﬁtagk%fhbtﬂ/j 6f $18R91 D vitlerdih ehelRbbk Bt fides
that "extends into tthe groove by a l'ength Li that is

a first Slabget 26% that dontastputak rdleaso megrteaflenge 2fdnna firstmpsiionzndis

t tool 61. 13. Th ui ck-connect . cartridge .assenbl.y
removg Topbifiraipaseriia e b ot o P S PR g I Be:
61 to HraMEdHEdand&epdtivesn.adapted to be recei ved between the

end flange 262 and thedS- -_ ,.. ',. . UT "' ut>

"tu.i* It . It HUS...n >JIn n u v collar 234,

rei.n, th Y L.} Qi : at
t6. R EO ARt bt Qufh  E R e R
includeohn alitePS¥farad 18 svithet édaviasheiemternaAlyghcioy enpriaj bach 221y
inwardly froman outer surface of the shank, the
222. groove being longer than the length of the barb 246
that extends into the groove by a length Li that is
substantially equal to or greater than a |l ength L2 of
17. t Aequidoetortitet cedtridgh essquiblpk3 Idoemeeisingar t ri dge assenbl y
of.clgig]13, further including a generally cylindrica
r 2FB&24%enber 251 noveably di sposed on plug 212
between the plug 212 and the ring 216, the rel ease
e BBe4r 323 Hidposédiaithial the FiaglB b6, ltie collava@B4lhyviexi predetegnined inner
~ flange 253 and a cylindrical sleeve 255 having a
diametegpered tip 257.

an annular seal 350 coaxially disposed with respect to the ring 316 and the collar 334,

a plug 312 having a shank 366 with an outer diameter substantially similar to the
inner diameter of the collar 334, wherein the shank 366 of the plug 312 is slidably received
within the collar 334 and is held within the collar 334 by a friction fit, the plug 312 also being

received through the annular seal 350 so as to establish a coaxial relationship with the ring
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15. The qui ck-connect cartridge assenbly of claim 14,
wherein the shank includes a first flange 262 that
Woaﬂﬂsalsmgsthe rel ease menmber flange 253 in a fPCSMUS2004/040515
*posi tTon~and I's*reénpved fromthe rel ease menber flange
253 in a second position to enable the tool 61 to be
i nserted therebetween. 16. The qui ck-connect cartridge
316, the s@idn 394 ehd tHeanmlbd scahBE0,dheplup 812 alsg ixhslingian exfesorasmrface

out er surfac th at | east one externally facing
368 haypgp a%QPBﬁE%Png d17. A quick-connect cartridge

assenbly 310 conprising: aring 316; a collar 334

dia 9661958 cohfiBired tdengabe theplidy 3 IZW@dCt@leafdra%ﬂaehﬂwg 3R flom the
predeterm ned inner dianmeter; an annul ar sea

ring 3& baie spllay 337 e deapnpiniar seab 3pR aften the TiRg 31 6.tk M@r é%l o the
annul%l{h%er  ive Bién re@%&%‘gg}%éﬁ baving a shank 366 with an

i‘ameter su y simlar to the inner
di amater of the collar 334, wherein the shank 366 of
18. t f&e mhﬁ:@-dbﬁﬁedtsaﬂﬁdg@:slsqmblg@é clagd 1% Whe'vrnintth@toobBTSar

ineludéed AR et el heapets B8 insdia T om e Bugrior e of

the plﬁ@@l‘i ﬁfef?&:@%ot@t&gl ShéplugB1est abl i sh a coaxi al
relationship wwth the ring316, the collar 334 and the

annul ar seal 350, the plug 312 also including an
19. eﬁﬂlerquiﬂo@unécacertﬁﬁﬁ dssarnbply ofirlajred gt whereintthe eclthr 374 ;

inotod %, RGP e el By 0 3 R B e 43OV o

surfacd3f tpluk Bg2 annul ar seal 350 after the ring 316, the
collar 334 and the annul ar seal 350 have been received
in a port 94. 18. The quick-connect cartridge assenbly

0. ORI bEnc S, 108 li00 oBER 1HEhUERT AL 3805

held weixliig thetolkti B34 batbs BAE, wititigeBzd inwvaedly éioin cadlanB3dmmdf
the plug 312. 19. The qui.ck-c npect cartridge assenbly
are regfived it EPOVRAG) BIHCAE TEHI TORANS FUFIRIGUT AR T8ast
one internal thread 449 that engages the thread 451 on
the exterior surface of the plug 412. 20. The
21. qIhekpiptrmantctcarttidgapecralyefiblayndf7, whereim altibe suppodi3io, 476 is

retainteg \evit%l{]nat%lé s§a6n§( éG%, 479 and is inserted simultaneously with the ring 316, 416, the
collar 334, 434 and annular seal 350, 450 into the port 94.

22.  The quick-connect cartridge assembly of claim 17, wherein the tool 375 includes a
drum 377 that is pressed axially against a flange 336 of the collar 334 and wherein, during
rotation of the tool 375, the plug 312 is prohibited from rotating due to its engagement with
the barbs 346 on the collar 334; however, the interaction between the threaded surfaces of the
drum 377 and the plug 312 force the plug 312 to be moved axially out of the collar 334 as the

drum 377 rotates.

23. The quick-connect cartridge assembly of claim 17, wherein an outer surface 468 of
the shank 466 is threaded into the collar 434, the shank 466 being held within the collar 434
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held within the collar 334 by barbs 346, which extend
innmardly fromcollar 334 and are received into a
wgnrems7@389 projecting inwardly fromthe exterPOT/US2004/040515
surface 368. 21. The quick-connect cartridge assenbly
of claim 17, wherein a tube support 376, 476 is
retained wwthin the shank 366, 479 and is inserted
by interhahthteadediss that wiktehd inveardiyrfepis 116, collas334 and asofhreaded onto the
434 and. appul ar | 350, 450 into the port 94. 22.
mﬂmﬂ*g@dag?kgfﬁgﬁﬁ%%% artridge assenbly of claim 17,
wherein the tool 375 includes a drum 377 that is

pressed axially against a flange 336 of the collar 334
24, aiﬁue whick-spnnect cariridgerastemtily af gpim hd whssein Sreoplug fé2 piclpgles a

T L

475. interaction between the threaded surfaces of the drum
377 and the plug 312 force the plug 312 to be noved
axially out of the collar 334 as the drum 377 rotates.
25. 2%he éﬁ%k—%%l?&’t Sﬁ‘ﬂﬂ%‘:etas%ﬂlg bggl?m@?? e\ﬂ@ré’ln‘ﬂfle &BPM@ ihéludes a
erern an outer surface t he shank
generdlly @didddcal mlh(mt4ﬁ & heuing at led84ne urtveerélyaiﬂccwé 6a‘tbfé'l %aﬂﬁlldds onto

the c 4 tern t hr 449, that
the phég(%@n lﬂg\%ﬁg‘ ﬁ’fgrdgl% t?ﬁ’é‘)t?r,llﬂnl‘% Zi Qjahggar e t hreaded
onto the outer threads 451 of the plug 412. 24. The
qui ck-connect cartridge assenbly of claim 17, wherein

26. t Wae ghigly-congeck patnidiesssenldy éﬁclguml &7, whareiadle mgagiigatbetween
e SRR3R TP YOI SIe R 155 0Bl e

the pl@d 411 @i U8 nhdvedxed1Bi sutloli ehetcdlibr 4845 sithedudes7 Arogaeer al I y
cylindrical drum 477 having at |east one inwardly
directed tab 479 that slides onto the plug 412 and
| ocks the plug 412 for rotation with the tool 475. 26.
The qui ck-connect cartridge assenbly of claim17,
wherein the interaction between the treaded surface
449 on the collar 434 and the threaded surface 451 on
the plug 412 forces the plug 412 to be noved axially
out of the collar 434 as the drum 477 rot ates.
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