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This application claims priority to United States Provisional Patent .
apBIication serial number 60/526,778 filed on December 4, 2003, the
WRigRE ot which is incorporated by reference herein it F[E’g?ﬁ‘fpéﬁf_%ls
BACKGROUND OF THE INVENTION Field of the Invention [0002] The
present invention relates to a quick-connect cartridge assembly that

includeVECIHOHNDECATIaR TR b EEE B30 0B Hit thiddvalves and

manifolds, such as those used to control air brakes on trucks, are

mounted in valve fittings or manifold bodies that have ports for connecting
fluid lines thereto. To ?ﬁ‘ﬁﬁ% 52 ARG expense, reduce assembly
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ruck manufacturing industry, these couplings are commonly referred to
by refgrgnes herpik & dtieRUESHnect cartridges.” These couplings allow an

assembler to make connections in air brake systems by simply pushing

the connector of a RéitkireinD R gRIBRVEDRE®Et cartridge after the

Field GRIGESHageen mounted within a port of a valve or fitting manifold.
n oné known quick-connect cartridge design, the components of
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~and is also used to Install the components into a pdrt of a valve or fitting
plug. manifold. The plug may then be removed from the installed cartridge

components or retained in the installed components until a fluid line is

Deseris %ngtdtﬁo @&apgtAyyhll_e this design ha_s proven effectl_ve in practice,
ontinue to develop improvements in these types of
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thf:rethc tPoe 1%@&? rnrﬂxlaml agt%nmlggogxep%%b, reduce assembly errors and expedite
assembly, the fluid Hnes are typicaliy coupled to the ports utilizing what ave referred to as
"quick-connect cariridges.” In the truck manufacturing industry, these couplings are
commonly referred to as "air brake quick~connect cartridges.” These couplings allow an
agsembler to make connections in air brake systems by simply pushing fhe connestor of
fluid line into the guick-connect cartridge after the cartridge has been mounted within a port
of a valve or fitting manifold.

[0004] Inone known guick-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
contiﬁue to develop improvements in these types of couplings to further minimize
manufacturing expense, reduce assembly errors and expedite assembly of the components

into 2 port and remova!l of the plug from the components.



1 SUMMARY OF THE INVENTION [0005] In accordance with a first
aspect of the present invention, there is provided a quick-connect
cartridge assembly including a ring including an outer surface with at
least one externally facing annular barb configured to engage an inner
surface of a port; a collar having a predetermined inner diameter; an
annular seal coaxially disposed with respect to the ring and the collar; a
plug having a shank with an outer diameter substantially similar to the

inner diameter of the céwwgr‘éiﬂﬁﬁg%éﬁwgﬂﬁg}ﬁug is slidably

received within the collar and is held within the collar by a friction fit, the
plugsalsp betngdeceived thiaugbsae: anulapssatispras o siablish govided a
coaxial relationship with the rin .collar.and the annular seal, the plu
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and,the apnular seal.into. the port withdraw plug fram th .
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shank with an outer diameter substantially similar to the inner diameter of
fhidaddy apcTinecshihie e kalpnyprd deRald Within fecebnapyahtigipe @t the plug
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annular seal so as to establish a coaxial relationship with the ring, the
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riving of the ring, the collar and the annular seal into a port. The plug
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a gap is created between the collar and the end flange of the plug for .
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amgd.the annular seal when mounted in the port. [0006] In another
embodiment of the invention, a quick-connect cartridge assembly is

pRERGe b ol et srtadiatset.rhg Phie alrardpiuditiys v thsg @ Heanthy e ipottibiiantially
aghanted 1 9GRIVBiameter of the collar. The shank 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 coliar and the annular seal.
The plog includes an end flange thereon for abutting the collar when the plug is inserted.
The end flange facilitates driving of the ring, the coliar and the annular seal into a port. The
plug and the coliar are configured to permit a predetermined degree of axial movement
therebetween when the plug is received in the collar such that a gap is created between the
collar and the end flange of the plug for insertion of a release tool to withdrawal the plug
from the ring, the collar and the annular seal when mounted in the port.

[0066] In another embodiment of the invention, a quick-connect cartridge assembly is
provided that includes a ring, a collar including a flange having a portion adapted to receive

a release tool, an annular seal coaxially disposed with respect to the ring and the collar, and



a release tool, an annular seal coaxially disposed with respect to the ring
and the collar, and 2 a plug. The plug includes a shank with an outer
diameter substantially similar to an inner diameter of the collar, wherein
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
coIIar and the annular seal. The plug includes an end flange thereon for
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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 exterior surface having at least one thread. A tool is :
configured to engage the plug and to withdraw the plug from the ring, the
“(’:%ﬁ?fg’gﬁ’@ The annular seal after the ring, the collar and the GHESIAMEHE1S
have been received in a port. BRIEF DESCRIPTION OF THE DRAWINGs
[0009] Embodiments of the invention will now be described, by way of
the aexien piel it netensvdhidrtive! af Sonpbayiyimy Heaivindse vollereiid: H2010]

anmufalGed 158 BRAIRLETRASESRGional view of a quick-connect cartridge
assembly according to an embodiment of the invention; [0011] FIG. 2 is
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- the collgrgad St Ben e el ARt or sRBHE FebBsReREINt of
receithéitnvemtion; 3 WO 2005/057075 PCT/US2004/040515 [0019] FIG. 9is a

partial cross-sectional view of a quick-connect cartridge assembly
according to anofREE MBHREEINPETER RRAYBNGS

{0009]  Embodiments of the invention will now be described, by way of example, with
reference to the accompanying drawings, wherein:
[6610]  FIG. L is a partial cross-sectional view of a quick-comnect cartridge assembly
according to an embodiment of the invention;
[0011]  FIG. 2 is an end view of the assembly shown in FIG. 1;
[0012]  FIG. 3 is a side elevation view of the assembly of FIG. | instailed in the port of &
valve or manifold housing;
[0013]  FIG. 4A is 5 cross-section view of FIG. 3, showing the plug during removal from
the assembly; |

© [6014] " 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;
[0616]  FIG. 6 is a partial cross-sectional view of a quick-connect cartridge assembly
according fo another embodiment of the invention,
[0017]  FIG. 7 is a partial cross-sectional view of a quick-connect carfridge 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;



[0020] FIG. 10 is a partial cross-sectional view of a quick-connect
cartridge assembly according to another embodiment of the invention;
[0021] FIG. 11 is g cross-section view of FIG. 10, but showing the plug
wemRKREfrom the ‘assembly; [0022] FIG. 12 is a partial crgsgseational
view of a quick-connect cartridge assembly according to another
embodiment of the invention; [0023] FIG. 13 is a cross-sectional view of

oo 2596004 ALEIP A2 SaNR SInc emavel oL e plugi 002 FIG. 14

IS a perspective view of a tool use remove t

accorfige e Ahthes ersbodiprst o the Wy eatiatsartial cross-sectional view of a
[0029ickRIGNTERtGRA Geoas semiiy ASSYCingile. anethe Eﬁmﬁgféggs%gyf
acco%?ni%\éemi n: %0%%81 Fe!f%. %%is a cross-sectional view taken along fin
PRI TIPSR T2 AFRE s a cross-sectional view of the
[00244 s e Plisly 1 fiFaGrosGashbomy durivfFIee i\t olidivinpliig pRE Tehdbl from
the d24eR6HRIPTION [0028] Referring now to the drawings, the preferred
{Dgz%rstr Pfﬁ embodiments of the present invention are shown in detail.
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[002rmFEnd Shnfiguspians shavet indhe ey ings and. disclasedin ey
I{g\ﬁ/j’ggigetailed description. [0029] Referring now to FIG. 1, there is
shown a cartridge subassembly 20 with a plug 22 according to an
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removal of 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 ¢xaggerated to betier iltustrate 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 conﬁgux:ations shown in the drawings and
disclosed in the following detailed description.
[0029]  Referring now to FIG. 1, there is shown a cariridge subassembly 20 with a piug 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 2 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 1ib 36. Inner surface 34

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



includes a front surface 38, which is generally cylindrical, an intermediate
fiustoconical 4 WO 2005/057075 PCFIUS2004/040525 surface 40 rising
to the rib 36, and a rear frustoconical surface 42 that tapers away from the
rib 36 in the opposite direction. [00301 Ring 26 retains a collar 44
W%@H%@&”&)axially therein. Collar 44 includes front flanget48/@3004/040515
intermediate shoulder 48 and a rear shoulder 50. Intermediate shoulder
48 engages the front, inner cylindrical surface 38 of ring 26, while the rear
swiashulder30engagésartiie rearftonicalissfaract2 pitherng Wity HBe.: .
b 3606IRg 5@&@5%@@&9030%‘33% defined be_twe_en !ntermedlate shoulde_r 48 and
rear shoulder 50. Collar 44 has a cylindrical inner surface 54, which has
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ﬁi collar 44 and anpular seal 60 cooperate to providé a quick-connect
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howeinrtocalhodsingoisamddifolts fittite dheralve (see, e.g., FIG. 3). [0032] In an

roos1FMORMEN: BLEYS INENRD « 1At 20, fallal s And Anuiat 983, 90 e
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embodiment, plu includes an n at abuts the end flange
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0032 n end face 68 with an annular, rajsed portion 70 having indicia 72
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is 12% glass filled, In an embodiment, plug 22 includes an end flange 62 that abuts the end
flange 46 of collar 44, Unlike some prior art quick-comnect coupling asssmblies, flange 62
does not include or require a step with a radial surface for connecting to a tool,

[6633]  With reference to FIG. 2, plug 22 may include an end face 68 with an annular,
raised portion 70 having indicia 72 thereon that identifies the plug and identifies its diameter.
For example, if collar 44 of cartridge subassembly 20 has an inside diameter of 1/4 inch, so
as to receive & 1/4 inch coupling of outside diameter, then flange 62 is marked with indicia
72 that says "1/4 O.D.", Piug 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
cariridge subassembly 20 during insertion inte 2 port of & manifold or valve. Cavity 74 nay
be generally round, as shown in FIG. 2, or another geometric shape, such as a rectangle.
{6034]  In a particular 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 préj eciing



72 that says "1/4 0.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 subassembl 20 durlng insertion
|nt ort of a manifold or valve. Cavity 74 may be gener round, as
ﬁ%’“ﬁG 2, or another geometric shape, such as a ré’ §ra0fea1
in a particular configuration, plug 22 includes a tubular shank portion 76
having an outer surface 78 that force fits into collar 44. Shank 76 is held
inwanith ﬁ\onoﬂaueﬂmﬁpcbaﬁbé sBgjluichsitendhinwenly froinkeatized4aniimre
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has a larger diameter portion 88 and a smaller dlameter end paortion
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. shanRdferring now to FIG. 3, the quick-connect, cartrldge plug assembly 24 is
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the MRICR TR ZERIdesS 08, thecvlindricatsuriace PlRastRdawithhiheanaular
forcg %rtt;z? which ring 26 slides on the cylindrical surface of port 94 with the annular barbs

30, 32 on ring 26 preventing withdrawal of subassembly 20,

[0637] In accordance with the principles of the invention, plug 22 assists in the
installation of subassembly 20 that includes ring 26 and collar 44, as well as apnular seal 60,
by retaining these components together on the tubular shank 76 as the components are
mounted within port 94 of z valve or manifold. Optionally, tube support (dotted lines) 86 is
retained within shank 76 and is inserted simultansously with the subassembly 20 and annular
seal 60 mto port 34. ‘

[0038] Referring now to FIGS. 3-4B, it is seen that after subassernbly 20 and annular seal
60 are inserted in port 94, plug 22 is withdrawn, This 15 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 info collar 44, denoted by L in FIG. 1, is generally
equal to or larger than a length Ly oftool 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



30, 32 on ring 26 preventing withdrawal of subassembly 20. [0037] In
accordance with the principles of the invention, plug 22 assists in the
installation of subassembly 20 that includes ring 26 and collar 44, as well
as annular seal 60, by retaining these components$ together on the
WRIBIEHANK 76 as the components are mounted within PEFER084/6¢0515
valve or manifold. Optionally, tube support (dotted lines) 86 is retained
within shank 76 and is inserted simultaneously with the subassembly 20

axialmﬁmﬂﬁlaf péel Ballvtedbyte@ehviOTB SliRefestoginewy, todF lﬁ $103 Me it
o pri AR Uataten subessaniol PaRM AU S8Rl 9P drs disetted,n port

lug 22 is withdrawn. This is accomplished usihg tool 61, whic

94
pm"ﬁ?‘?@eﬁ?&é@ﬁ%ﬁ@é‘éﬁ%@eﬂ@gﬁﬁ@flange 46. The extent to which groove 79
[003¥ixterRistheygmdwiarBEGH§, W isuuava2usthaheinsaiachiiosatias Ade 100

1 1.i I |t I th length L2 of
e T R MR nE Theanan deacn s

plug {idhdwing SrepieiieuEage el tdiaund weyreelof 22 nEFaRy Unimpeded
- subadseVKDy 2000670758 CTHISROOANRARRLR o2k IQURMENt & RlNG2Z

.. allowed by groove 79. In an embodiment, tool 61 may be used to pry plu
imstafg O RS MP (oL TBP RSB IR BYP Bt RIBRE R
by inpabivigie dopisl aereltamgtsbova ih anged B @A3%h-RefertRchaode FIG.

i t i i i j 100 ,.has,an .,
S o oo g AR B B2 o
the b%ﬁ%sé“&%&*‘%?&&%tlsﬁﬁi&‘i@%d&ﬁhﬂ%wﬂiﬁgﬂ&ﬁ%?dd@iﬁgseélwpmttﬁ@iﬁame
manifylloasabra s 2Bipsdal Glidratmn phisthe0 subassmPlY 20 Ant Qaing 804e
plug W@&Eiﬁ(ﬁmqgé@%@q;ﬁ S, o_pening 102 allows the installer of the

assembly to test the assembly prior to shipment. This maybe
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during instaliation. Subsequent to installing subassembly 20 and annular seal 60, plug 22
remains in the port as a dust plug during shipping of the manifold or valire, or the plug can
be used as 2 seal for spare ports that may be optionally unplugged at final assembly

' depgnding on the application. Additionally, as set forth in FIG. 5, plug 100 may be
configured with an opening 102 therethrough that facilitates testing, wherein opening 102 is
sealed with a dust plug 104 for shipping of the valve or manifold in which the subassembly
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 ié shown that {5
substantially similar to carfridge 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. Hnd 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 apnular seal 60 are inserted

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



[00401 As will be appreciated, plug 22 (and 100) is used to keep a
quick-connect cartridge, such as an "air brake quick-connect cartridge,"
together as an assembly during shipping. Plug 22 can then be used to

WSl thasartridge assembly 20 into the ports of manifolghgyitings/aasks
valves. By having a plug 22 configured as described, the plug easily and

accurately locates the cartridge subassembly 20, annular seal 60 and tube

t 86 during installation. S t to installl bly 2Q.
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surfashipgEng of the manifold or valve, or the plug can be used as a seal for
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[0046] 4, dsostrowningA . Bdselimdiics suprilientianpular seal 250, such as an O-

ring, which abuts collar 234. Annular seal 250 has an outer diameter substantially similar to
the outer diameter of ring 216 and an inner diameter substantially similar to the inner
diameter of coliar 234. Ring 216, collar 234 and annular seal 250 cooperate to provide a
quick-connect cartridge 214, such as an ajr brake quick-connect cartridge, when inserted into
a housing of a manifold, fitting or valve (see, e.g., FIG. 11).

[0045]  In an embodiment of the invention, ring 216, collar 234 and annular seal 250 are
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 2 tool (s.g.,
tool 61) that is inserted between flange 262 and flange 253 on release member 251. The tool



provides for a space between flange 62 in plug 22 and flange 46 in collar
44. As shown in FIGS. 8 and 9, a chamfer 116 may also be provided in
flange 46 for use alone or in combination with chamfer 110 in flange 60.
0043] Referring'to FIGS. 10 and 11, another embddiment of the present
RIERIBAYE shown. In this embodiment, a cartridge suba$SaHHEKj094¢535
shown with a plug 212, which cooperatively forma cartridge assembly
214. Cartridge subassembly 210 includes an outer ring 216 having an
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therewith. Between ring 216 and collar 234 is an intermediate me mber
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210'substantially similar to the outer diameter of ring 216 and an inner
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annular seal 250 are mounted on a plug 212. Plug 212 is substantially
oute e A9 R 22 SRR TAIE F Mt for S vl b ey
barbfirheridescritead infvaylin Gricatolie 43¢ mbmber2bdd imenavesibhsl groove
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251 is generally defined by a radially outwardly extendin nge 3 and
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[00483 Pernittethiabadnsenteshoivacsr lanaa 260 and fangehadusiio e
and c!ol:a gre%g ggc[%%n%ar seal 350, by retaining these components éssembled on shank 366
as the oomponent;s are mounted within port 94, Tool 375, particularly, drurn 377 presses
subassembly into port 94. Optionally, a tube support (dotted lines) 376 may be retained
within shank 366 and ié inserted simultaneously with subassembly 310 and annular seal 350
into port 94, |
[0049]  Referring now to FIG, 13, it is seen that afier subassembly 310 and 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.
Aliernatively, 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 axiaily away from



axial movement of release member 251 within ring 216 afforded by the
groove in plug 212. Tapered tip 257 of release sleeve 255 may be used
to engage and deflect intermediate member 239 and cpllar 234 outward

loyying-barbs 246 to become disengaged with plug 212.5206@>004/040515
disengaged, plug 212 and release sleeve 251 may be removed from

subassembly 210. [0047] Referring to FIGS. 12-14, another embodiment
of the present invention is shown. In this embodiment, a subassembl

) ! > y
subagsemblygr\ T ek Rt e TR ARRRGIERRHEE K5 CSubadSamKifes PERS ibed
antorRRRNQerdaasseMb 310 is mounted on a plug 312 for insertion into a
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Ustrated embodiment is defined by a generallﬁjcylindrical drum 377
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o Seen that alter Sﬁ%ggserrfbly
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drum 377 is pressed axially against a g,an 336, of collar 334. Dgrlng
i oHEN SOOI Sy SR S PR R L
OptRaghgemssswiiorbmbalddd tncsp inre8Bddrotayerthétinteddeiioarted
RSN I treaded Surfaces.af diimATH Avalishd’da force plug 312 to

e moved axially out of Collar 334 as drum 377 rotates.
[0052]  Referring now to FIG. 17, it is seen that after subassembly 410 and annular seal

450 are inserted into port 94, plug 412 may be withdrawn. This is accomplished by rotating
tool 475 and plug 412. The interaction between treaded surface 449 on collar 434 and
threaded surface 451 on plug 412 forces plug 412 to be moved axially out of collar 434 as
drum 477 rotates. ' .

[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 & 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 & manifold or valve. As noted above, cavity may be defined
by a geometric shape other than the generally round shape shown in FI(i, 2, suchasa
rectangle or a polygonal. When so configured, the fool used to drive plug 412 and cartridge
subassemnbly 410 into the port may also be used to rotate plug 412 out of cartridge
subassembly 410.
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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 9 WO 2005/057075 - '
PCT/US2004/040515 subassembly 310 without rotation. The
EHHSHIRTEM of FIGS. 1244 provides for more automated PERBSAPEH48RIG
312. [0050] Referring to FIGS. 15-17, another embodiment of the present
invention is shown. In this embodiment, a subassembly 410 is provided
[oosH)at iTReDSIARE RN YISoI Rk s ARSI ih2RescItath &ab@UR reference to
Subassembly, 410 is mounted on ug 412 for.insertion .intp a port 94
e B O T P A 4 2 Pe L e B Qe
the ipomtiden 416 8bhuldihg wdasined Surfhee delcthietivad it arcoltalidatighgnk

the <A dleld Mﬁﬂ@n&ﬂt‘ﬁ&ﬂé&@%ﬂ%hﬁa{&%ﬂ@emiﬁﬂ%ﬁ% the
.. inwardly from collar 334 and arethreaded qnto outer threads 451 of plug
tovenion VR RGOS HORHECRELBUCCRRiG 8 TSRO RDE ARTEHL Bange
foiio@ﬁngrmmd,_ bﬁs@&hﬂeﬁﬁi&tﬂés fallesyied deites éeﬁfacheés&mm@ag_&@a

and SRLESROARAGLG KEYERIRNAEH HRSE L3 AhalenlAladnan ambadinen

tool 475 Is defined by a generally cylindrical drum 477 having at least one
coveped HiemRP tir S B ePEarriD of fhe Wiadurtrphgesrdeateriiodaidy dhzorst
and FoiREOAEBoiaph4Tins[0084hAsilkhibappretiaied cpiug i mSsiaisiad in
amis 15 [tallation.of subassembly 410, which inelydes. ring.419, ollar 434
And an annuiar sealaﬁg& %y retaining these components assembled on
Moregheticihe frmioraaabaficresipe Abnktetrs ardmtainalvifasison demsbais
esseNRAY &A1 paanifRlshriineldbir ARy R Masttemid thls @daliulishesion.
subassembly into port 94. Optionally, a tube support 476 (dotted lines) is
retained within shank 466 and is inserted simultaneously with
subassembly 410 and annular seal 450 into port 94. [0052] Referring now
to FIG. 17, it is seen that after subassembly 410 and annular seal 450 are
inserted into port 94, plug 412 may be withdrawn. This is accomplished by
rotating tool 475 and plug 412. The interaction between treaded surface
449 on collar 434 and threaded surface 451 on plug 412 forces plug 412
*to be moved axially out of collar 434 as drum 477 rotates.

i1



[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 valveCﬂ d above, cavity may be defined
What iDM@ge@metric 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

1. be diseel tomaiatepitgst deui cartridis subassemidingd 40 oler surface with
W02005/05170751 PCT/US20041040515 [0054) The present inventjon
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for carrying out the invention. It Bhould,be understood b% those skil?lﬁd in
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the anrfifigriByE@nRGOR taRgibaLIhecHaHa0 sebndbaPRaRRiIStHE thii e sedipe afd the

these claims and their equivalents be covered thereby, This description of .
amulag e (RO SO B0 ARG ARS8 WO 0 A HODE 66 B, PO p e
inserte€ BBRiAtRN el fRelapecttsiHesapi e inerefiheanihldinsotiayahe presentte seal
, in this or a later application to any novel and non-pbvious combination o
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mountiaBdmnesingtetRajuick eoalemeaniitdesseriiablo allhessiuaaerRibalitns the
that may be claimed in this or a later application. 11 CLAIMS What is

collar 1§ ipeghyiid ﬁeqﬂ’f’cg&-connect cartridge assembly including a ring
including an outer surface with at least one externally facing annular barb

nfigured to engage an inner syrface qf a port; a collar having. s
2 B ORI G ARt R S R SRR A CRBR S ithin he
collar F@APREIst one barb that extends inwardly from the collar 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 that extends into the groove.

3. The quick-connect cartridge assembly of claim 1, further including a release tool
having a portion adapted to be received between the end flange and the collar, wherein the
shank is held within the collar by at least one barb that extends inwardly from the collar 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 that extends into the groove by a length L, that is
substantially equal to or greater than a length L, of the tool.

12



to the ring and the collar; a plug having a shank with an outer diameter
substantially similar to the inner diameter of the collar, wherein the shank
of the plug is slidably received within the collar and is held within the
collar hy a friction fit, the plug als received through_the annular

bein
4 Jdg %%%%%?éﬁ%ﬁ%&&é?&&ﬁ%ié’ﬁc&?@ﬁ?ﬁmm Wﬁ%ﬁwg eARReERNY
cylindribg ranamanseabriin REBHNGytng am andrlapeertheie e iohakuting ey, the

collar when the plug is inserted therein, the end flange facilitating driving
release GRIFTIHGCIE b RAPLAL ARG PSR RE e e her R Al O

having theypdugi @M the ring, the collar and the annular seal after mounting in
the port, the quick connect cartridge assembly further characterized in that
the collar is integral with the ring. 2. The quick-connect cartridge

5. asseqbly-ebshrinchriwhgreindhit Shankdsbeldwihin the eallaatde afieaiug

one barb that extends inwardly. from the collar and is recejved into a

contacty 16 G el A GRS TARRAYPTFOHTShRSLTER St e Serame e sBve

membeREIRGONOLEIbAM thesilengih aftle hardéhaes BytRRESINBhdaeaE. 3.
The quick-connect cartridge assembly of claim 1, further including a

release tool having a portion adapted to be received between the end

6. femgguandctinenlammdiereisciiblsbhelkis hefchnithinchaiggllar by at
least one parb that extends inwardly from the collar and is received intg a
G J%Eﬁﬁh O\, AR HUIS SRS ARISHERR Horioabe collar

and thehginglioraarthaniibeilenaib efitheddrinthaheieses ietbegreovedyia a
ength LI that is supstantially equal to or greater than a length L2 of the
port; WO 35 Ll TS RS A B R ey B SeReindane Gollar and
whereii) dudinngratgenestiiye eydndicalugleasertmbanmevenily disresedoetion fit
... ..the plug between the plug and the ring, the release member inclyding a
with the, ol BRI LA Ha O S B PR LIEBTRO F A A 20 the
plug folepekeshli. to. bEhawuit kxgailneat cartiddgd] Assembliqahcledred, wherein

the end flange of the plug contacts the release member flange in a first
position and is removed from the release member flange in a second

7. Pasitipicionable theridg ishenisisaifethihesebaiyveidnhe tddiéncludes a threaded

surfaceqtglf;&lgggaf]g%g% t%?er:géldc%? tﬁg 56%[28% (331];1' aaclén og' t{xlérga gé Itgccl,%%lcqgotation of the plug.
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a tool configured to engage the plug and to withdraw the plug from the

ring, the collar and the annular seal after the ring, the collar and the

annular seal have been received in a port; wherein the tool includes a

drum that is pressed axially against a flange of the collar and wherein,

during rotation of the tool, the plug is prohibited from rotating due to its
8. frhmqmdit wﬁhé&e:mﬂagemm;z dhelstaractidisbaiveanihe iheatedhin the

rface e drum.and Iug force th 0 be moved axially oyt .

collar b3 e i BB F RS B LR B R PR Bgine
inward I9ffedanthe ewiaeikaisuHactool includes a threaded surface that engages a

thread on the exterior surface of the plug to effect rotation of the plug. 13

8. The quick-connect cartridge assembly of claim 6, wherein the shank is
9. ﬁa@quiﬂﬂmdhﬁeaoitaﬁ%&mmwpisﬂcem Wiaedityaftobe cofpsrandrastned

within B A S e U REERrRL) U8 RS, (ORGP £ S e

the pords retained within the shank and is mserted simultaneously with the ring,
the collar and annular seal into the port. 14

14



