1 CONNECTOR ASSEMBLIES, FLUID SYSTEMS INCLUDING CONNECTOR ASSEMBLIES, AND
PROCEDURES FOR MAKING FLUID CONNECTIONS Field of the Invention 5[0001]The present
invention is useful in many different industries, including the biopharmaceutical, biotechnology, food,
beverage, cosmetic, and medical industries. In all of these industries, large or small systems of pipes,
tubes, hoses and other conduits channel fluids from one location to another. The fluids may be gases,
liquids, or mixtures of gases, liquids and/or solids. Many of these fluid systems, including
biopharmaceutical and medical systems, 10transfer these fluids from one sterile location to another
sterile location &NE VO ARSEMRIIEShtHEr SHETTTyMShINGLBRIds CMNEETRId of unwanted
contaminants, ifchTdMiBhitiSyiod Rt REPSHEFANIR EEIHQE MAKSENGFHIHIXE Oy biRGANSe. ., bacteria,
and environmental contaminants, such as dust or dirt, can be highly detrimental for a great variety of
reasons. [0002]lt is often necessary to maki:ltuid ganneetinias in these systems, for example, to
15connect or disconnect existing conduits or components of the system, to install additional conduits
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[0002] It is often necessary to make fluid connectionthese systems, for example, to

15 connect or disconnect existing conduits or comptmefithe system, to install additional
conduits for new fluid pathways, to add new compwsi@r replace existing components, or
even to piece together an entirely new system. prégent invention relates to connector
assemblies and processes for making fluid conneti€onnector assemblies and processes
embodying the invention may include connector bedied each connector body may have two

20 ends. One end may be connected to a conduit@maanent of the fluid system. The other end
of the connector body may be coupled to the coarsing end of another connector body to
make the fluid connection. Connector assembligspaocesses embodying the invention allow
this fluid connection to be made quickly and inighty effective, reliable, and safe manner.
Many embodiments further provide a sterile conmecthat resists the introduction of unwanted

25 contaminants. Consequently, connector assembigp@cesses embodying the invention are

suitable for open, closed, and sterile closed fhyistems.

Summary of the Invention

[0003] In accordance with one aspect of the inventionpector assemblies for making fluid
connections may comprise first and second hollomnector bodies, a coupling mechanism, a
30 hollow piston, and a moveable actuator. Each modonnector body may include first and

second ends, an exterior, and an interior whichredg between the first and second ends. The



connections may comprise first and second hollow connector bodies, a coupling mechanism, a 30
hollow piston, and a moveable actuator. Each hollow connector body may include first and second
ends, an exterior, and an interior which extends between the first and second ends. The 2 5coupling
mechanism may be arranged to couple the first and second connector bodies at the first ends of the
bodies. The hollow piston may also have first and s§cond ends and an interior which extends between
the first and second ends. The piston may be moveable from a first position to a second position. In
the first position, the piston may be positioned in the interior of the first connector body. In the second
posifion, thepbisgomechnrsgte midydie esratge st eidpie thirdhd Geopne conesiisdade sralyiihe fgstled

o the Inepiais- Pl Akend sesehosiim His liaRisAsomaNaialam i ansiands o

second position. In irst position, the actuator cated on the exterior of the first connector
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in response to movement of the actuator from 15the first position to the second position. [0004]In
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actuator, and the processes may. further comprise_ moving the hollow piston from.a, first position to a
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second bodies. evices and processes embodying these aspects of the invention provide many
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surrounds and protects the coupled first ends and the coupling mechanism. This allows the connection
providedIsy SE UMY FRARAR FPHP BRI AF FhaRe! AP p ResHESGH B RifKly of the
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and second connector bodies and sealing the piston to the interiors of the connector bodies, the piston
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piston may be coupled to the actuator, and thegss®es may further comprise moving the

hollow piston from a first position to a second ifioa in response to movement of the actuator.

In the first position the piston may be positiomedhe interior of the first connector body, and in

the second position the piston may extend betweefirst and second connector bodies and

25 may be sealed to the interiors of the first andsddodies.

[0005] Devices and processes embodying these aspects ioivéntion provide many
advantages. For example, by positioning the actwabund the coupling mechanism, the
actuator surrounds and protects the coupled firds @nd the coupling mechanism. This allows
the connection provided by the coupling mechanisimet far more robust and tamper proof,

30 preventing unintentional disassembly after actuatim addition, by positioning the hollow
piston between the first and second connector Batid sealing the piston to the interiors of the
connector bodies, the piston further reinforcescthranection between the first and second
bodies. This allows for the use of larger integior the connector bodies and piston,

accommodating higher fluid flows through, and puess within, the connector assembly.



3 5[0006]In accordance with another aspect of the invention, connector assemblies for making fluid
connections may comprise first and second hollow connector bodies, a coupling mechanism, a hollow
piston, and a rotatable actuator. Each connector body may include first and second ends, an exterior,
and an interior which extends between the first and second ends. The coupling mechanism may be
arranged to couple the first and second connector bpdies at the first 10ends of the bodies. The hollow
piston may include first and second ends and an interior extending between the first and second ends.
The piston may be moveable from a first position to a second position. In the first position, the piston
maye 0086y lodatacciordaa detetidr afatefiaspenim ther ibydptonhdatofirassertymsoiod madengf the

piston may: ' %ﬂﬂﬁ&g i HIYeStYr - In the second
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and second ends of the second connector bodgéand the interior of the piston may fluidly communicate
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piston may be located between the first and second ends of the second connector body and the
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20 around the exterior of at least one of the first aacond connector bodies and may be coupled to

the piston to move the piston from the first pasitio the second position in response to rotation
of the actuator.

[0007] In accordance with another aspect of the invenpoogesses for making fluid
connections may comprise coupling first and sedwilbw connector bodies at first ends of the
25 Dbodies and rotating an actuator around an extefiat least one of the first and second
connector bodies. A hollow piston may be couptethe actuator, and the processes may also
comprise moving the hollow piston from a first gasi to a second position in response to
rotating the actuator. In the first position, fiiston may be slidably located in the interior lod t
first connector body and the first and second @fdie piston may be located between the first
30 and second ends of the first connector body. drsétond position, the piston may bridge the
first and second connector bodies and seal aghiastteriors of the first and second bodies, the
first end of the piston may be located betweerfitseand second ends of the second connector
body and the second end of the piston may be ldda®veen the first and second ends of the
first connector body, and the interior of the pistoay fluidly communicate between the second
35 ends of the first and second connector bodies.



4 5[0008]Devices and methods embodying these aspects of the invention also provide many
advantages. For example, the piston may be contained within the first connector body in the first
position and within the coupled connector bodies in the second position to mechanically isolate the
piston from any tubing or piping that is connected to the connector assembly. Consequently, the
connections to the tubing or piping will not be looseped when the piston is moved from the 10first
position to the second position, and any harmful mechanical forces exerted on the connector assembly

by the tubing or piping are not transferred to piston. Further, rotating or twisting the actuator to move
the Bisto[0PO8LIcesDeriassamiIn ébhosts, induadlyiedifinat mspectp ddeiiligntatacmsaodepvasyts will be

damaged R e DEONIMIE 8 [esRoa0 BP0 I U SR AERAB N s

moveable actuat ay be arrange only to move t piston to the second position In response

to moverR@sition techithitoine tciblethaRaNasier trdiptigisREans fasiienpesirehaiealltispipethe
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movement of the actuator after the piston Is moved to the second position may uncouple the actuator
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piston in the second position. For example, theaor may be locked in place once the piston

is moved to the second position. Alternativelyttier movement of the actuator after the piston
is moved to the second position may uncouple theasar from the piston, leaving the piston in
the second position. In either event, accidensgahnection of the connector bodies is

20 prevented, enhancing the reliability of the conioect

[0010] For some embodiments, the first ends of the fimst second connector bodies may be
covered by a seal layer. The seal layer may lzenged to be removed, for example, after the
first ends of the connector bodies are coupledoafdre the piston is moved to the second
piston. This prevents contamination of the intexiof the first and second bodies and the piston

25 and helps provide a sterile connection.

Brief Description of the Drawings

[0011] Figure 1 is a cross sectional view of a connectsembly in an initial position.

[0012] Figure 2 is a cross sectional view of the conneassembly of Figure 1 rotated by

90° and in an actuated position.

30 [0013] Figure 3 is a cross sectional view of a female ector body.
[0014] Figure 4 is an end view of the female connectowyhmfd=igure 3.
[0015] Figure 5 is a cross sectional view of a male cotandaody.

[0016] Figure 6 is an end view of the male connector bafdyigure 5.



[0015]Figure 5 is a cross sectional view of a male connector body. [0016]Figure 6 is an end view of the
male connector body of Figure 5. 5 5[0017]Figure 7 is a cross sectional view of a hollow piston.
[0018]Figure 8 is a cross sectional view of the hollow piston of Figure 7 in the male connector body of
Figure 5. [0019]Figure 9 is a cross sectional view of a moveable actuator. [0020]Figure 10 is an
isometric view of the moveable actuator of Figure 9. 10[0021]Figure 11 is an isometric view of the
connector assembly with the moveable actuator in ﬁwe initial position. [0022]Figure 12 is an isometric
view of the connector assembly with the moveable actuator in the actuated position. [0023]Figure 13 is
an isomdfid view dfigheefenm ik aronpsectided yiandohe eldvapist 15[0024]Figure 14 is an isometric
view of the male connector body, the moveable actuator, and the seal layer. [0025]Figure 15 is an
isometrid W9&@ of aFtaprfoP iR feipafeSesHBatyiaw @Y Ie0TE|PHEA1 SR (sthie@ri@@ew of a cap for
the malegpipReespbbagbRRgftrigure 17 is a view of a device including connector subassemblies.

[0019] Figure 9 is a cross sectional view of a moveabtezor.
[0020] Figure 10 is an isometric view of the moveable atduof Figure 9.

10 [0021] Figure 11 is an isometric view of the connectoeassy with the moveable actuator

in the initial position.

[0022] Figure 12 is an isometric view of the connectoeaddy with the moveable actuator

in the actuated position.
[0023] Figure 13 is an isometric view of the female conioebody and the seal layer.

15 [0024] Figure 14 is an isometric view of the male connebtmly, the moveable actuator,

and the seal layer.
[0025] Figure 15 is an isometric view of a cap for the éarconnector body.
[0026] Figure 16 is an isometric view of a cap for theemadnnector body.

[0027] Figure 17 is a view of a device including connestainassemblies.

20 Detailed Description of Embodiments of the Inventio

[0028] Connector assemblies embodying the invention magobégured in a wide variety
of ways, and one of many different examples is showFigures 1 and 2. The exemplary
connector assembly 100 may comprise female and Imdilav connector bodies 101, 102, a
moveable hollow piston 103, and a moveable actufidr Each connector body 101, 102 has
25 first and second ends 105, 106, and the conneottie® 101, 102 may be coupled to one another
at their first ends 105 by a coupling mechanism. 1AM, or at least a portion, of the moveable
piston 103 may initially be located in the interadrthe male body 102. The moveable actuator
104 may be mounted on the exterior of at least onboth, of the connector bodies 101, 102 and
may be coupled to the moveable piston 103. Inlirgtrated embodiment, the actuator 104 may
30 be moveably mounted to the male connector bodyah@Pmay be coupled to the piston 103
through the male body 102. In response to movewfehe actuator 104 from an initial position

to an actuated position, the hollow piston 103 maye from an initial position to an engaged



20Detailed Description of Embodiments of the Invention [0028]Connector assemblies embodying the
invention may be configured in a wide variety of ways, and one of many different examples is shown in
Figures 1 and 2. The exemplary connector assembly 100 may comprise female and male hollow
connector bodies 101, 102, a moveable hollow piston 103, and a moveable actuator 104. Each
connector body 101, 102 has 25first and second ends 105, 106, and the connector bodies 101, 102
may be coupled to one another at their first ends 105 by a coupling mechanism 107. All, or at least a
portion, of the moveable piston 103 may initially be located in the interior of the male body 102. The
moveablpastiioatidon oxampieh asrehmvyadrohigisesxicringspesatiedyt dné)@ebodyest desitonntstor

bodies 104y ]0%,30¢Hm8Y% R GUIREH B ORBIPYFBRIG iahRd QAdhille BlimLategempodiment,he

actuator 104 méy 30 be movge%l(?/ mountt[lg%to tﬁe male connector body 102 and may be coupled to
the pistoRel8BARFLIGINENBIRTEIESRIdNE BN He SesoMaEes HoleHignt DiereeebesidsdOfr @R initial

position g AR AGIHAIRIRIHRE: He holovwnalzias JH By ey syeim b inilighieiting (R assengaged
6 5position, for example, as shown in Figures 1 and 2 respectively. In the engaged position, the hollow

piston 1073y e R0 BREh driiddgexHBaR Haye W thiakoBABHS AFECTHRYaH R IBe $8aRtd to

thejipterigrg abbe femme aitharade beaiesol0100htdiireR6E0nthendhALE ST taayeroaleepd male
bodies 19{1, 102 may be connected l@ a fluid system,,%&gaﬁrggle, via hoses, pié)es or other. conduits.

fluid may F%}QH&GHHH%% ARSI H REEN PDER I Vb6 1Heintit DL R tor
body 101ntt0idy intehinetinteitonnéther taalyetdar; hod)iddith el 6ah ko hdtemblgri@of e thellow piston

103 bridging the co to rﬁé)di 101, 102, and intg interior of the other connector body 102, 101,
exiting tt%ee (ggﬂ?fee §£§§s%¥ ?yo‘i@%rf?SPnn&%%;bc%dﬁ/dle d %@ of the other connector body 102, 101.
[0029]THeG29hale ddverfectaldodynestovdioay the melleasdhaavtde dddy body, beaydrdigandidunethany of

”“Tgroua?nn\g%\‘ " B%%?BEE%M%*HSH&H‘B{%?&‘ﬁfﬂ%ﬂ éﬁ e 19?6}%‘8EBRHXc?ﬁEPdSajE}%H“EJlﬁ{@ frum the
external environment. Either’connector ody may a singie piece or a multipiece s ructure and may
have anylagithMspimub e extersa-endxanmentinkibes nbaaahedyimayrbeed #NGiguress and 4, the female

connectqp, Had LSRN FOTRIIFHR TUILRIRCPIHANES SAVIaG 2l gearialivgydnqesal shape

defining a fluid flow path through the 20interior of the female body 101 between the first and second
ends 103|utEtagtibiihtre feasle the female connelotoly 101 may comprise a multipiece

structure having a hollow, generally cylindricabple defining a fluid flow path through the

20 interior of the female body 101 between the firsef aecond ends 105, 106. Although the female
body may have a uniform inner diameter betweeritsieand second ends, the female body 101
shown in Figure 3 has an inner diameter which gaaleng the axis of the body 101 between the
first and second ends 105, 106. For example dimale body 101 may include a main barrel
section 111 with a uniform inner diameter, a gisdetion 112 at the first end 105 with a

25 uniform inner diameter smaller than the inner ditenef the barrel section 111, and a fitting
section 113 which includes the second end 106 adhas a uniform inner diameter less than or
about equal to the inner diameter of the barrei@@d 11. At the second end 106 of the female
body 101, the fitting section 113 may include ahg vide variety of fittings for coupling the
female body 101 to a hose, pipe, or other conduhefluid system. For example, the fitting

30 114 may be configured as the flange of a TriclditBng or a hosebarb as shown in Figure 3. At
the first end 105 of the female body 101, a flah@§j® may extend radially outwardly from the
guide section 112 and/or the barrel section 11e flange 115 may define a face 116, and the
guide section 112 may open onto the face 116 apaning 117 at the first end 105 of the
female body 101. The face 116 of the flange 11§ beagenerally flat and may extend

35 generally perpendicular to the axis of the femaldybl01. Any of numerous seals 118 may be

provided on the face 116 of the flange 115, inclgdfor example, gaskets, resilient sealing



body may have a uniform inner diameter between the first and second ends, the female body 101
shown in Figure 3 has an inner diameter which varies along the axis of the body 101 between the first
and second ends 105, 106. For example, the female body 101 may include a main barrel section 111
with a uniform inner diameter, a guide section 112 at the first end 105 with a 25uniform inner diameter
smaller than the inner diameter of the barrel section,111, and a fitting section 113 which includes the
second end 106 and also has a uniform inner diameter less than or about equal to the inner diameter
of the barrel section 111. At the second end 106 of the female body 101, the fitting section 113 may
include angrobargide Variegp.of itthegKUslr aieapdind deiientate bt $0alsold $éast)ipissl bowtiaer

conduit %foﬁﬁ}ﬁffélélqe%{ ﬁéﬁ&%ﬂéﬁ?‘ﬁﬁ%@e HaR UG RAY TR We%%‘f%i?@%ﬁ%ﬂ@eoq\% or

Triclover fitting or a ho s shown in Figure 3. At the first end 10 101, a

flange 1180MaSPEcRME RN CONERAFHE FFoRY RN RedaimRe EE@Adorane dapslieBtEenlanti.

The ﬂa”%%l,%ﬁ&}%ﬂﬁﬂfi@ Adarsineloniifud e iR ReREAT e BIaYRPeRiaiedRe 4R R fokmat an
opening 117 at the first end 105 of the female body 101. The face 116 of the flange 115 may be
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gaskets, resilient sealing 7 5members, or 0 rings. In the, illustrated embodiment, one or more seals
A fusiypare B 108, For
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resilient lant, e.g., thermaplastic elastomer, may be o olded in the grooves. The solidified
cealant fom W SR TR R0 DR e BB e opening 127 in the flange 115 and
extend 1[@@30&lly olivwanaile lseyoed ttrerfabe 1NI60h e Stahgeeld Seitesseatselid chaynseal the face
116 pof t I . 0, e fluid flo t gh the
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through the interior of the hollow body 102 between the first and second ends 105, 106, as shown in

Figures BaHRIBONHAGAII inae siaReken aoh waimseihe s efdhehadyci2betmesi sband
second gpgsatiesiisti@iasalisbegs. LR3asanienglelivap s vhiah iMarier alongithsames of the

body 102 between the first and second ends 105, 106. For example, the male body 102 may include a
ma#PbarsgFtion 121 with a uniform inner diameter, a fladge at the first end 105 with an opening 123

having a smaller uniform diameter than the innanuditer of the barrel section 121, and a fitting
section 124 which includes the second end 106 asdiluniform inner diameter less than or
about equal to the inner diameter of the barrdi@ed21. At the second end 106 of the male
body 102, the fitting section 124 may include arfg 125 for coupling the male body 102 to a

25 hose, pipe, or other conduit of the fluid systehhe fitting 125 of the male body 102 may be
similar to or different from the fitting 114 of tiemale body 101. At the first end 105 of the
male body 102, the flange 121 may define a faceati?bthe face 126 may have one or more
seals 127. The face 126, the seals 127, and the diameter of the flange 121 may be similar
to those of the female connector body 101. Altevedy, the face of one of the connector bodies

30 may have no grooves or seals and may serve as fostee seals on the face of the other
connector body. The fluid flow path through thelenaonnector body 102 may extend through
the interior of the body 102 between the openingihZzhe flange 122 and an opening 128 in the
fitting 114.
[0031] The male connector body and the female connectdy by be coupled to one

35 another in a wide variety of ways. For examplmechanical coupling mechanism may be

arranged to attach the male and female bodiesthatinteriors of the bodies being capable of



20section 121 with a uniform inner diameter, a flange 122 at the first end 105 with an opening 123
having a smaller uniform diameter than the inner diameter of the barrel section 121, and a fitting
section 124 which includes the second end 106 and has a uniform inner diameter less than or about
equal to the inner diameter of the barrel section 121. At the second end 106 of the male body 102, the
fitting section 124 may include a fitting 125 for coupling the male body 102 to a 25 hose, pipe, or other
conduit of the fluid system. The fitting 125 of the male body 102 may be similar to or different from the
fitting 114 of the female body 101. At the first end 105 of the male body 102, the flange 121 may
defire a faidyl conamanieatiacewiteanayheiieonéhsr cnoglineamnzm Thryfaeseparatecianlor1 27, and
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Alternatively, the face of one of the connector bodies 30may have no grooves or seals and may serve
as a seafT@MRAe sACOHRIRI ARChRHEBIRAY kshAdbterEBEYDIVha AldlRERSEaRhreughalidehale

connecto{saaMHP2 R AKISHEEY QHIbLER EHEHRE ReA%ASR RetvRel tisRRRRIROsEE3 it the
flange 122 and an opening 128 in the fitting 114. [0031]The male connector body and the female
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interiors of the bodies being capable of 8 5 fluidly communicating with one anf)ther. The coupling
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arms 131 extend axially from the outer edge of the flange 122 of the male body 102 and initially

engage #rae geheasily sighiyarier Hovrdorades I8uidACestE4dgd S1eRsnandevang lytwhen
female begycbihabshecoNDeCbadeddHkdl BRRIRGEIRE. THEBIPash¥haRvdeard quawarly

slightly as they move along the guide surfaces 134 and then snap inwardly when the connector bodies

10291022418 600186 I SWNG THE ReRENEM 12D e hagwibaiiuwr ddeLt e Tomalelony &Pthe
guide surfmees 134rpe thaldasksidtcriibe/laagautifepiritiederaatadeen ot nikeBahita yale

connector boij may further include an arrangement for mechanically. coupling the actuator to the male
body whiGUREIAEF RSP 1BF A3aIR Ry A5 A RERE O ERERY B URREL I
respect taxinermnmmalencent) ed ihrehmcyaithevitbuelspe artamgentaninecty hisocyn fiflusasb uplngreat variety of
ways. For example, the coupling 25arrangement may. be configured as a pin-in-slot arrangement that
Aows ball A Rea R R e R A Y R R Rt e or more
pin@mayabargsoeaatadayitie tbenfigurat aarrdpoménes| ot@esstotsthaabevssbothateta oitialthe dreadl
body, in g t % [ Hmpg b ﬁﬁgag!a ' r i may
be assocrgstg va/%tpﬁ é%%?ﬂé{ ody. glrﬂ eesxlrg]%%le, a 'seﬁown I Ié%?ﬁ’(‘eﬂéé‘sé Eﬁsﬁ%% (%% %éib:tﬁ%ﬁ )g.g.,
two the actuator and one or more slots may be assdaatle the male body, in the illustrated

embodiment the slot(s) may be associated with ¢heator and the pin(s) may be associated

with the male body. For example, as shown in g and 6, one or more pins, e.g., two

30 generally diametrically opposed pins 135, may eXtewlially outwardly from the male body

102. Although the pins 135 may be positioned abua locations along the male body 102, in

the illustrated embodiment the pins 135 may betégtaear the first end 105 and may extend

radially outwardly from the flange 122 and/or trearel section 121. For example, the pins 135

may extend radially a short distance beyond theradge of the flange 122 and may be

35 positioned in slots in the actuator.



30generally diametrically opposed pins 135, may extend radially outwardly from the male body 102.
Although the pins 135 may be positioned at various locations along the male body 102, in the
illustrated embodiment the pins 135 may be located near the first end 105 and may extend radially
outwardly from the flange 122 and/or the barrel section 121. For example, the pins 135 may extend
radially a short distance beyond the outer edge of the flange 122 and may be 35positioned in slots in
the actuator. 9 5[0033]In addition to being mechanically coupled to the moveable actuator, the male
connector body may also allow the moveable actuator to be mechanically coupled to the moveable
pistdn thfao3d) the imalddisitytcFoeiogamestbatheathate eoleddothaveahmagtirathridéepvalags through

which th%&ﬂﬂ%@%‘?'ﬁ&?‘fﬂé Y DRI AYGEIRIEURRAIR REMAYRANABIFMY Ip the illustrated

embodiment the barrel’section 121 may have one or more, e.g., two, 10elongated side openings 136.

For exaripieaiieRisigatt dimhhgInale hesly bé& erperaipiranimeriacstl hady may amelusitond
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begin at a e midpoint of the barrel section 121, extend axially or at an angle to the axis of the

barrel seRifN120 HRJKSHARAS BRI HihBerEuenhélsHalpRrigRe1236MBASNY & H¥deable

et 0k GRS sy plegg 6 e gessangaly

coupled to the moveable piston , Which may be located on the interior of the male bo :
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move withitethef itte thainel dwtioala 20naed ionhashgaraliertberiemsile od e bardadictibarexample,

the piston may, have a uniform inner digmeter. an {Igl)r uniform guter di {neter. Alternat#ve@/ the inner
i H :

diameter 263 & é?ﬂigﬁ‘g?re{rjoo REPRETTREARAHP Didhg tREGETERAE RIS Blf

urther, the
outer digiet b2 heTphistenlenayecomgsspdd citovwhdénmeredatinaterslofanbast @ oo eoloodtded anale
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122 of the male connector body 102 and the inner diameter of the guide section
of the male connector body and/or the female caonéody. For example, the piston may have

a uniform inner diameter and/or a uniform outenukger. Alternatively, the inner diameter

20 and/or the outer diameter of the piston may vaoyp@glthe axis of the piston. Further, the outer
diameter of the piston may correspond to the inlieemneters of at least a portion of the male
and/or female bodies. For example, as shown iarégy7 and 8, the piston 103 may have first
and second ends 141, 142, a smaller section 14hwingludes the first end 141 of the piston
103, and a larger section 144 which includes tiersd end 142 of the piston 103. The outer

25 diameter of the smaller section 143 may corresporuhe or both of the diameter of the opening
123 in the flange 122 of the male connector bod¥ dd the inner diameter of the guide section
112 of the female connector body 101. The sma#etion 143 may include a seal 145, for
example, a shaft seal which extends around the outeimference of the piston, such as an
Oring contained in a groove. The seal 145 maybatéd near the first end 141 of the piston

30 103. When the piston 103 is in the engaged positiee seal 145 may seal the smaller section
143 of the piston 103 against the interior of tm&le connector body 101, for example, against
the interior of the guide section 112 of the femadely 101. For many embodiments, the seal
145 of the smaller section 143 of the piston 10y alao seal against the interior of the male
connector body 102, for example, against the wate flange 122 which defines the opening

35 123 at the first end 105 of the male body 102, wiherpiston 103 is in the initial position. The

outer diameter of the larger section 144 of theopid403 may correspond to the inner diameter



112 of the female connector body 101. The smaller section 143 may include a seal 145, for example, a
shaft seal which extends around the outer circumference of the piston, such as an Oring contained in a
groove. The seal 145 may be located near the first end 141 of the piston 30103. When the piston 103
is in the engaged position, the seal 145 may seal the smaller section 143 of the piston 103 against the
interior of the female connector body 101, for exanwe, against the interior of the guide section 112 of
the female body 101. For many embodiments, the Seal 145 of the smaller section 143 of the piston

103 may also seal against the interior of the male connector body 102, for example, against the wall of

the flangef 122 hatich sksfiioeslPt oigbrintpB500aYat e frgerPCOG 0T #ieasisl DO HCLOR, vheal the
piston 103, 'Faﬁ'%%ﬂﬂ@?é,pé’éwé’ﬁ‘sEQPvﬂH%‘H%&;ﬂ%@&e&%@&df’éggﬁ?ﬁq%ﬂfé S ile misian L9 may

correspond to the inner diameter 10 5of the section 121 of the male body 102. The larger

section BMaN&YAGHTFCAIAEVE sdd1e a8akdAExamphe daapat fearRenor eReAde aidhadPIIe DS

circumfeqgReedaf YusHSi) b HARRRUNG IR AU R/Gn RS RFYF AL MaN ReAReRISH RSy 102,
second end 142 of the piSton 103. The seal 146 ma%/ seal the larger section 14@%;?aln8t the’interior of

the male'@bR%BEIBICHBEF HBLIG IERHRE gy ARTse HRBGhed o BFtHIAISARRA S LR ONY tBE thRiRale

body) 102 Rlangdhramteeplsidistere enthaid e RisHnidgimsy es frerarifadatipbepriHonitntigygngaged
position. Although the inner tion may be equal to the inner digmeter of the

gi meter of the larger sec _

smaller SBEHBREIPIRDRIGEIPAOS @%&%aﬁﬁ%ﬁﬁ%&%ﬁ@%‘%ﬂ@%f RMSIGE LG ST RAR 8950 than
the inneridiaealestodtte ssmalgingaation i fdrmaapeinhgstneanisietaxabergtin af the pision
103 between the first and second ends , 142 may be.less than the gxial len of the m
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axial and rotational movement, of the piston in response to axial and/or rotational movement of the

actuator I pasghfaetiemy bt Hizhis 608neetethindirditpniies Hay e thedaiteldeemiomhéhsiston and
the actugiRESAEYGERR D EQIREIIcRPEYN15B8 A BIBRRERR Mo tyepter surface of the

piston 103 may 25 include one or more, €.g., two, structures for coupling the moveable piston 103 to

theZRovédPielactudit TOXRRRIGEISIABR BRE Bientuneeaile Astiftysa AHUGAHL CeHRIGSCI ABY dy
102. ForgpfainideodibavRiptan Aflownaldaekia mesespenthddl whicfoepRmanitthereueosi@ce but
not the interior of the piston 103, The recesses 147 may be located between the seals 145, 146 on the
piston 1A BR 5EAGHUR AR GORRt P SRR AT AR Gh oD A CBImmEBb P50 body
102. A pratnisioos iorcekanipit caoyssighiiBanby becssbriediog patbrecesthéalmiatomayough the
male connector body. In the illustrated embodimga outer surface of the piston 103 may
25 include one or more, e.g., two, structures for ¢iogphe moveable piston 103 to the moveable
actuator 104 through the one or more side operiiBgsn the male connector body 102. For
example, the piston 103 may have two recesses h&hwpen onto the outer surface but not
the interior of the piston 103. The recesses 14y bbe located between the seals 145, 146 on
the piston 103 and may be positioned alongsidaestide openings 136 in the male connector
30 body 102. A protrusion, for example, a post 148y e seated in each recess 147 and may
extend generally radially through the correspondiidig opening 136. The posts 148 may
terminate beyond the outer surface of the male eton body 102 and may interact with the
moveable actuator 104.
[0036] The moveable actuator may be configured in anyuaferous ways to move the
35 piston from an initial position, in which all or kgast a portion of the piston is within the male

connector body, to an engaged position, in whiehpilston bridges the male and female



extend generally radially through the corresponding side opening 136. The posts 148 may terminate
beyond the outer surface of the male connector body 102 and may interact with the moveable actuator
104. [0036]The moveable actuator may be configured in any of numerous ways to move the 35piston
from an initial position, in which all or at least a portion of the piston is within the male connector body,
to an engaged position, in which the piston bridges]gle male and female 11 5connector bodies. For
example, as shown in Figures 9 and 10, the moveable actuator 104 may comprise a sleeve 151
mounted around the exterior of the male connector body 102, for example, around the barrel section
121 5SThecsiwraeidsioniay. haoe exérspends shawnl iarkighersdidmdter thaveale setrriond Gdenaayer

diametergfiaduale Bagy 167 R PHET RGN St RRBIRIO I BefbeRRRI90AL 20 BOL AR

embodiments the moveable actuator may be mechanically T0coupled to the moveable piston without

being intattaNg emhasieieastios plonT Mo siseye del WawR el e8d AR3 and RIsinoAEdismeer
exterior gh4Re Nl eRNae6IHPoREARAMNERENS RielHRRPI1 16 Q%%?ﬁ@,tﬂ?efgﬁﬁeﬁ'lﬁ%é&f gre

male bodg 102 and the first end 152 of the sleeve 151. As the actuator 104 moves from its initial

position HeRRHElRaEPPoSIlonT BheRRY SRPRgBMSIsIRERDIE AEIUANRRAREY RedPREVESB G Yiston
posts 148qerd toatsde GRreHRIEidEM Nitheuneientorsmiiestricbady tdQRe PTrstdHSteRMespAS, in

turn, move the giston 103 from its injtial position to the engga]l?}lled position. If the side oEenings_ are

oriented BRAG Vel pib BN PREVIOBRH, A AR AKX ATRE A ICON0&T Th RAGY IS¢ B B5IRAent
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may be [jeetheneagdatigcerasiiing, 4 sislehensisiopspirsntctiaiaty: tomristanerfargtnedids Ay of 25the
side opeggh, Yifhin the Male body. 1iAnEulRFakeRBYSH KR BEGnA b iniRKAIsg Al sannected to

the actuator 104, e.g., the piston posts 148 are not integrally connected to the Sleeve 151, movement

of the acRli@@iedt ANABDR O SRE A Afdhe RaHERHADIERROWLS KhMAveRIRREShe@Naley.,

breaks t%@%ﬁ@ﬁfﬂ@‘ﬁ!@@ﬂé%tﬁiﬂﬁ&l Reste He3 ERhEfdbst Sﬁﬁllﬁg\@rﬁé‘ﬁtsi@ﬂﬁﬁaﬂrﬁd aghieaves
the%lston_lo3 in the engaged position. Consequently, the actuator 104 30 may not be deactuated and

theFstoRS98 AR Pt seRASEntAed S FORERATIEES ISR dP ey WS TIRIAALASSRIGSF
assemblndQidalsingl; us6 Sriepidiarnetainiier mbai 6Mhedniessdyel Diste AR integrally
R ST G R D R e R
actuator pesiiandifatibretwerre thefinittahandtor 104 talthe first end 105 of the male body 102
may be prevented, for example, because the piststs 148 may contact the first ends 137 of
25 the side openings 136 in the male body 102. Fyrbezause the piston 103 is not integrally
connected to the actuator 104, e.g., the pistots @@ are not integrally connected to the sleeve
151, movement of the actuator 104 in the opposiextion uncouples the piston 103 from the
actuator 104, e.g., breaks the contact betweepist@n posts 148 and the first end 152 of the
sleeve 151, and leaves the piston 103 in the edgagstion. Consequently, the actuator 104
30 may not be deactuated and the piston 103 may ndisbagaged from the female connector
body 101, making the connector assembly 100 aesunggt device. Alternatively, for other
embodiments the piston may be integrally connettid¢lde actuator, e.g., the piston posts may be
fixed to the sleeve. The piston may then be mdaak and forth between the initial and
engaged positions in response to movement of thuatac back and forth between the initial and

35 actuated positions.



35actuated positions. 12 5 [0037]The movable actuator may also be configured in any of numerous
ways to move to a position around the coupling mechanism at the first ends of the coupled male and
female connector bodies, for example, to prevent disengagement of and/or tampering with the
coupling mechanism. For example, the movable actuator 104 may comprise a collar 153 mounted
around the exterior of the male connector body 102, for example, around the flange 122 and/or the
barrel 10section 121. The inner diameter of the collar 153 may be approximately equal to or slightly
larger than the outer diameters of the flanges 115, 122 of the female and male bodies 101, 102, the
outed diditeié} at thoererablef antuatonsEd/latsalize coundighgad datkmisne 0B, wagstie roaue idi@aneter

at the p%ﬁﬁéﬁéﬁ id0RPISLR ny?ﬁe%‘ﬁéﬁﬁérﬁ%gﬁg )g%h%%eﬂf}bﬁé @Jﬂgfe dehand e fixedly

connect e sleeve 151 at the Opposite end, y a radially 15 extending flange 155. In
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107, for example, around the outer edge of the flange 122 of the male body 102, as shown in Figure

11. The $MEBHIBANOLMPFELRRRHANRPAN 8P amEleraEHdRe IRYark 20He) BadaEthe
guigle suskaasn 134 of the fienealaifomdyet &t W IRHEEH UGS AMEs)L0dud0R arasrghipjed to one

another. As the movable actuator 104 moves to the actuated position after the connector bodies 101,
102 are CY9EIGAMDENLCI SPMGIRIS i%\?y%ﬁﬂﬁ%t’r&%&?éP%éﬁ'@@'&f e igeedes 195 dé the
exterior shigfacesr ofidhecasms Il eftthio cotiplingrmedaiistouldingAreatanisim Fgyrantizhthewrelar

153 in the. iti d ' h led mal f le bodies 102,
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rotationally and axially from nitial position to the actuated position. For example, the slots 156 of

the pin-iis1ae sprifdeeAL2oapIRPHR imbiaiie bhuBiErdSs & the aeatrlipsrneetsbuny 982 Hay
extend ajiiam ARgled HERA BualdNPLOMSEARREHEGuRI o8 DR NAKCRINTRRE B SUOt 1D IR

extend 35helically along the actuator 104, for example, along the collar 153, from an initial position of

the?fot 188 CRINGAROGIRS &R4 165 G ehePHRIRANB RPEE 1\ aiNectiRYER IS RS YT 1RéE §I6VeS6 13
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axially along the outer edges of the flanges 128, dnd the exterior surfaces of the arms 131 of
the coupling mechanism 107. As shown in Figureti@ collar 153 in the actuated position may
extend over the exteriors of the coupled male anthfe bodies 102, 101 at the first ends 105.

25 Inthe actuated position, the collar 153 may aldered over all or at least a significant portion of
the arms 131 of the coupling mechanism 107 closéjgcent to the arms 131, preventing the
arms 131 from bending outwardly and disengaging#tiehes 132 from the ledges 133 of the
coupling mechanism 107.
[0038] The movable actuator may be arranged to move omdylyabetween the initial

30 position and the actuated position. However, fangnembodiments, including the illustrated
embodiment, the movable actuator 104 may be ardatogeove both rotationally and axially
from the initial position to the actuated positidfor example, the slots 156 of the pin-in-slot
arrangement coupling the movable actuator 104darthle connector body 102 may extend at
an angle to the axis of the connector body 102, magy be helical. Each slot 156 may extend

35 helically along the actuator 104, for example, gltime collar 153, from an initial position of the
slot 156 closer to the first end 105 of the maldybd02 to an actuated position of the slot 156



in the helical slots 156, and the pins 135 may be located in the initial position of the slots 156 when the
actuator 104 is in its initial position on the male connector body 102. Once the female and male bodies
101, 102 are coupled at their first ends 105, the actuator 104 in its initial position may be rotated. Each
pin 135 then moves relative to the helical slot 156 from the initial 10position toward the actuated
position of the slot 156, driving the movable actuat%§104 axially from its initial position toward the
actuated position. At the actuated position of each helical slot 156, a locking mechanism 157 may lock
the pin 135 in place. The locking mechanism 157 may be variously configured. For example, in the

illusBatetbghtydodmahetfiesiedntOmediverpsns 183 akigatioipribe mbladmtlylild258aF hetcapuies
b - f ' . O
may be iranggd; PQB?’TO%%%%&Q? ﬁﬁ?ﬁ‘%‘i@sﬁﬁ%&t TRitNEl Hﬂ)%l?lm bréoward i%@t%e

actuated position of the slo n spring er the pin 135 clears the clip 158
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arranged to cover the openings at the first ends of the connector bodies. The seal 20layers may b
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configured aschReRsH itheearayably séaabrdiendehishiavmd dahtiraprnaseifibady 1Rk302. The
peel strip 161 ma t%? fl,lcf)lin'ed to the face 116, 126 of the conpector bodéy 101, 102, sealin(fié;(_ covsiring
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joined toafierfisepin 8 352@aaranhertipnkrdhatheassgidsédise afitheStablibterotkinthbe pima st
bodies 101, 102 a4 BB@YHBﬁhﬁ prelpliipsdl to be peeled off of the face 116, 126. For example, the

peel strip 161 may be removably bonded or heat staked to the face 116, 126 of the connector bodies

101, 102068PlembdaiRitIRBGAAbMEIBHEY LI HIkeHRTE MY RS and farigleumEeFHl dedissesrsH
35bodiesagereaing s gectd e8| el ReBpY R RIRARR IR herfRcsRh ke sannastor bedyaythout

the face séals, covering the opening in the face. The peel strip 161 may also include an 14

5el8fgaty§ISIMaY B8 RN PEB MG bdhitscRBIP BRI HSHAIR Githdayees 4d 316 1 &t oined
to the fagedilayd26mf ey aswbestrupedkd 8l dd Siypedpld dfdcHdiettaihd firsiayfalobhstak@ver the

bodies 161 TRRTCEHO bribent IHEvAF G Pal B L AGABR o Sl R S G S bctor
body 10megyelsd jrdadeecaliagipcableriognivehipeconelatiledst asalistantiabpartiomanthe seal layer
and embodiments the peel strip 161 may also coverralt teast a portion of the face seals 118, 127
25 without being joined to the face seals 118, 12@r éxample, each peel strip 161 may
completely cover at least the innermost face s&d) 127 closest to the opening 117, 123. The
peel strip 161 may not be joined to the face skb8s 127 themselves but may be joined to the
surface of the face 116, 126 surrounding eachdaak118, 127. For many embodiments, the
peel strip 161 is also not joined to any portionha connector body 101, 102 radially inside the
30 innermost face seal 118, 127. At least a portidth® peel strip 161 may be joined to the face
116, 126 in any manner that protects the stewlitshe interior of the connector bodies 101, 102
and allows the peel strip 161 to be peeled ofhefface 116, 126. For example, the peel strip
161 may be removably bonded or heat staked toattee 16, 126 of the connector bodies 101,
102. For embodiments that include face seals dnare of the female and male connector
35 bodies, a sealing layer, e.g., a peel strip, magttaehed to the face of the connector body

without the face seals, covering the opening infélce. The peel strip 161 may also include an



the first end of the connector body. The cap can be fitted to the connector body at the first end, for
example, by a friction fit or a snap fit, and may have any of a wide variety of configurations. For
example, as shown in Figures 15 and 16 each cap 164 may have a rigid top 165 which protects the
seal layer 161 and a skirt 166 which fits along the flange 115, 122 of the connector 15body 101, 102.
The cap 164 may also include handle 167 which eﬁ?nds axially below the skirt 166. The pull tab 162
of the seal layer 161 may be bent axially under the'handle 167, and the handle 167 may extend along
all or at least a portion of the tab 162. The handle 167 may be used to lift the cap 164 off of the
conrfectataghtad pull 0babePmaye st gieX enayrzel aghehtha aupidatits feelpsipab16patise cap
Y SR sy R o9 MBIEAMEGBLAORS u) 8 RLTES A DIaHCrSD Hagere
actuation of the actuator, for example, during packaging or shipping. For example, the cap may be

fitted to thRCHANSEEIMitRSCRRIYIED htir BAEl D¢ thBThenianst pashEmeidupSdithmipaeiithe 122

compongfig efdhicheemiasiaicassemhly may be formed from a wide variety of materials. For example,
one or more of the connector bodies, the couplinP mechanism, the 25 piston, the moveable actuator
t

and the ¢8980ay be RISV SRS IR ERRRAYRIEHAT SR01BERIFHTRIRYRIaRAE] GO RERAR4tIbIe
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not limited to, a stainless steel. The pol meriilgﬂnaterial maétinclude, but is not limited to, one or more
PGy g

of a poly BRI SRIBRE! SR-EYEFEL LR O8I SRBAECIOEIHORY b dre HSHARAE, or
polysulpkenexadferbpaniietohditiorenthagtin spaiphiaoe teaysticenidemliarieticoneserigliraayp ize
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with a biocide. sk]ﬁ Ehﬁé@&éﬁ%@onglmggf abrlcagimb\@geﬁ%;&ﬁs, gzlu@};vgetrgﬁgtlding,
machiningGrddsne) inge 80 shidntes axie e Herlea e
piston 143 miy benssyesith g RRIeFORaeRas PadhedPHERI § 4be D9 sRsiieTs Ay Boyaisd to

the barrel section 121. The piston posts 148 may then be attached to the piston 103 by inserting the
posts 14®tHitd0gIearelSid @6 5é Hegeorse GirtHomaldB3d @nd manIaLreressindvaieth the exterior

of the pi%ib%tﬂﬂ?oﬂﬂ\é%ﬂﬁﬁ%ﬁprﬂ% Yrﬁ&?ﬂi@&&#ﬁg@l éQ tosibariel sreHR Wk dpe
collar 153 covering the piston posts 148, and %ﬁe@pins 135 of the male body 102 may be located in the

init po BB IDrAHEXIBRT 127 i e o sy ista e e URiRTy 198 QISP FHHY hen be
attachedgadiag by & SepiaiylHofexanpen tdbybondiige toveldingld bersraitayssdioh Agyuthen

be Joned [ BekaRe anator i Tha mital posifon dy 102
[0041] The components of the connector assembly may loeefbfrom a wide variety of
materials. For example, one or more of the commdmdies, the coupling mechanism, the

25 piston, the moveable actuator and the caps maydole finom any metallic material and/or
polymeric material which is compatible with theifluhat will flow through the connector
assembly. The metallic material may include, butat limited to, a stainless steel. The
polymeric material may include, but is not limite one or more of a polycarbonate,
polypropylene, polyvinyl chloride, polyethersulptemolyvinylidene fluoride, or polysulphone.

30 For many embodiments a transparent or transluaapin@ric material may be selected. The
seal layer may be made from an impermeable matarelpermeable material that resists the
passage of contaminants, including biological coments. These materials include, but are not
limited to, elastomeric sheets, polymeric filmsdamnetal foils, e.g., aluminum foil, any of which
may further include a reinforcing material. Furthtee seal layer may be coated and/or

35 impregnated with a biocide.



15to form a male connector subassembly. Another seal layer 161 may be joined to the face 116 of the
female connector body 101 to form a female connector subassembly. Further, the female and male
caps 164 may be mounted to the first ends 105 of the female and male connector subassemblies over
the respective seal layers 161. [0043]The subassemblies including the female and male connector
bodies may be connected 20according to a variety %f processes. The caps 164 may be removed from
the subassemblies, exposing the sealing layers 16?[. For some embodiments, the seal layers may be
removed prior to coupling the female and male connector bodies. However, to better protect the
interfor dfd®d2LonnEeotempondnsiroay dentabriieattohnfarvanely efaiddindngtieddsesl layers 161 may

remain og ngif ‘JB%%’ Pqu'ﬁﬁdlgﬂag'pg OgﬁéﬁWBéﬁﬁﬁmﬁsééﬁﬁ%th%&%& e Jcﬁ 127

as 25the connect 01, 102 uple to'one another. The seal layers 161 may
remove&&?i@ﬂtﬁ@f@ﬂﬁ&lé%ﬁ&%@é Eoiheeriessiescion 193 baferedhplBlingsiesiamps ihe seal

layers 16}diaea%d aeqysddist &fiprexne W@Vﬁémﬁﬁﬁ%ﬂaﬁ%}%ﬁ FRoMeSEHOM NG ér‘ﬂi@b%of@@n

toward the actuatede)osmon [0044]The female and male connector bodies be coupled in a
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the seal |ayere 464 fé’EIII%PfBS ARRIRRABdIRXRAAdRRA sanenarial i Rrtien dpditgspatively, the

pull tabs may extend radially at an angle to one another, even in opposite directions. [0045]Coupling
the femaffé'%ﬁfﬁﬁﬁﬁé‘%ﬁﬁébf@?BSGF@FNQWQ@(JQM@@c@éeaImg the face

[0043] The subassemblies including the female and maleezar bodies may be connected
20 according to a variety of processes. The capsri®4be removed from the subassemblies,
exposing the sealing layers 161. For some embaodsnthe seal layers may be removed prior to
coupling the female and male connector bodies. é¥aw to better protect the interior of the
connector assembly from contamination, for many@dithents the seal layers 161 may remain
on the connector bodies 101, 102 covering thedaaés 118, 127 and the openings 117, 127 as
25 the connector bodies 101, 102 are coupled to oothen The seal layers 161 may then be
removed after the female and male connector bddi#s102 are coupled. For example, the seal
layers 161 may be removed just before the movesdileator 104 is moved from the initial
position toward the actuated position.
[0044] The female and male connector bodies may be coupledariety of ways, including,
30 for example, in accordance with the type of couplimechanism. The connector bodies may be
threaded, clamped, or ratcheted to one anothkei€dupling mechanism has threads, clamps or
ratchets. In the illustrated embodiment, the fenaadd male connector bodies 101, 102 may be
snap-fitted to one another. For example, the énsts 105 of the connector bodies 101, 102 may
be moved coaxially toward one another with the natle piston 103 and actuator 104 in their
35 initial positions. The arms 131 of the couplingamanism 107 may engage and slide along the
guide surfaces 134. The arms 131 and the guidecgsr134 may be angularly spaced around the



seal(s) of one connector body against the other connector body. For embodiments with the face
seal(s) on the face of only one of the female and male connector bodies, sealing the face seal(s)
15may include pressing the face seal(s) of one connector body against the face of the other connector
body, either directly or with the seal layers 161 between the face seal(s) and the opposing face. For
embodiments with face seals 118, 127 on the face_sLGllG, 126 of both the female and male connector
bodies 101 102, sealing the face seals 118, 127 may pressing the face seals 118, 127 of the
connector bodies 101, 102 against one another, either directly or with the 20seal layers 161 between
the Sealdlanged 215ThaZaddheeatmnestof bodisidé, hiRatoe orly heeanpelsaateaidtendibee a

similar digspatesdp (AR ACeFEAE 1 4/ PL G IHE PW%@%&E?WWB@EQW@& £, g move

closer to one another, the facé seals 118, 127 may compress one'another and may press the seal

layers 164/euaiths afBsakdiHerenimeienauidmarsianasiaie sealiday et 1ebmax helg et asthfe
catches ggag QﬁH%elé@s%mtmﬁcm@Hi§M?aﬁ@rYeﬁ%%B%@%W@%B?%‘&%@?(ﬁHiﬁ!@?ﬁ%ﬁé“iﬁfﬂ 14 The

arms 131 and the catches 132 may then snap radially inwardly and the catches 132 may grasp the

ledges 1@@??%@]%9’5%%'%@61%%/’%&@ epRMQHIasREREO1p the GateR AR Witk tHeNnteriors of the

conmector koA N1 tHOB RN I B/igReth at tr-ApaR it & oA Alv ther flanse nldfpdstié and the
faces 116, 126 of the flanges 115, 122 closely positioned next to one another. 30[0046]After the

connectPESHRE 101, 102 are coupled, the seal layers 161 may be removed. For example, the pull
tabs 162[o0ag|be pGibegiingitlty fensattirantionzwayfrendhe cdiesanisyidadirs sHalingQRe Taeeportion of

each seal layer 161 joined to the face 116, 126 of the flange, 115, 122 may then peel off the face 116,
126, sl g1 ors SRR bR AR e e ot o B e e M ey
161 is caxapleeonrdradaee oAsrihemeabidiere dtlc3mivo@mecer iodiehestadeg 116 fA&5 saals)
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seals 11§Ré83in@?é&-f?”m ShRRRdIR SRR FABe LeAagdIRtAlY eraands 2 sdyApgidikely

contacts the expanding portion of the opposing face seal 127, 118. For embodiments having a face

seal on dAABERCEakRCRIREst ROGERdDAJAREEMHPEESAG fakb8ad AebRwPiRsIE G Hae face
removeds Ajihthe fmeaqﬂleseﬁ%%éaami&elﬂeﬁqmwé%efhw}%tnféf%ﬁﬁé§§?k§r1«94%1 ony
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sealed directly against one another, the interiors of the connector bodies 101, 102 fluidly communicate

witkOne SERRYFER B REHECENNISIRPEIR)MAR: deehninld®BrS 138 i the fRmgiasbody 195 May derile
manner Baemd sanexderahaoniaeninatisinBRdéfdtatibe seaklaversarrrerevest ymactagteienay

be movegofrr]%ncttgre biggiglspl%slit,i%gz move closer to one andtieeface seals 118, 127 may compress one
another and may press the seal layers 161 agaiestrwmther. When the female and male bodies
101, 102 are fully connected, the catches 132ettupling mechanism 107 may extend axially

25 beyond the guide surfaces 134. The arms 131 anchtiches 132 may then snap radially
inwardly and the catches 132 may grasp the ledg@shblding the female and male connector
bodies 101, 102 together with the interiors of¢bhenector bodies 101, 102 coaxially aligned at
the openings 117, 123 in the flanges 115, 122 laadieices 116, 126 of the flanges 115, 122
closely positioned next to one another.

30 [0046] After the connector bodies 101, 102 are couplezis#al layers 161 may be removed.
For example, the pull tabs 162 may be pulled ridiala direction away from the connector
bodies 101, 102. The portion of each seal layérjéied to the face 116, 126 of the flange 115,
122 may then peel off the face 116, 126, startirtheafold 163 and continuing diametrically
across the face 116, 126 until the seal layer 8@bipletely removed. As the seal layers 161

35 are removed from the faces 116, 126, any contartsranthe exposed portions of the seal layers

161 are removed along with the seal layers 16XthEy as the seal layers are peeled off of the



15to the actuated position and, in response to movement of the actuator, the piston may be moved
from the initial position to the engaged position. For example, for many embodiments the piston 103 in
its initial position may be completely contained in the male connector body 102. The piston 103 may
be located in the interior of the male body 102 with the first and second ends 141, 142 of the piston
103 between the first and second ends 105, 106 o&t}me male body 102. 20The seal 145 near the first
end 141 of the piston 103 may be sealed against the wall of the flange 122 at the opening 123 in the
flange 122. The seal 146 near the second end 142 of the piston 103 may be sealed against the interior
of the baiaeesettaeEdd oR U éacisthxpaitthhpdsitohagainapiiet. 168( thepmisteonasdsis et lagsgrde
located r i ]%ﬁﬁ' %ﬁ%%&ﬂg‘&ﬁ i body
102. Thg%%ﬂ?fﬁ%?y& Eég%gc:ga esgt?gr}? tﬁg %%(tgﬁ%r% féeEESS]OEft e rﬁa e connectoer}%cﬂif/am t e%ﬂ%jljﬁcp%ztion.
For exarfipreeghatel expanis mxinlibeane dsacabocpatanes tdaniny notion 9f MR aREQAREHERES! section

121, with e fiss, 9nd. 13 b s dRAAd Fdvieaiadhcamastipa eraision avats 148 dhsapellr 153

may be located around the exterior of the male body 102, e.?N around the outer edge of the flange
f

122 and 3938HEbIS ORROSAISIRSECHD e A 1Y BN SIBYETRf HYE AR 1B68)PeBLSARIhRIBESEE the
initieh POSiHEBSINGY tarSBhaligatriotectafe iidha @civataeliddlPAdSideoving dhemeiateritidheraeuated

position may include rotating qr twisting the actuator, and textural features, such as ribs, may be
formed dHaROBRESIEH RIGHES A imddl LTI BBRIC T B0 AecHE USRI BF GIREA Mmovement
RotatingdhenactopierintgyIerdurestetter des gesadisiddteristhatingtieceafnaciena@ssambly,
including mqvin th actuator and 35the piston into the actuated and engaged positions. For example,
the actuator 'ilg]ﬁ]r%é?/nbe rotated to move the pins 135 relative to the helical slots 156 from the initial
positiond @0oward thafted thecseatddyeosition s itoxemtre atiie qilnsalyB% colferth the acitia tpdsgasitions

. helical Sl = ) eludi e |
iy o g B S o A 0 b R e
move axfedip dhenigitiad psdtivT sttt e ngalgeshnepkititin esanyden foomary Eorandimeids the oislan153
may movigy@xially RRY BSiREHhSY9eSBhiPRIMIERES f tHeRA LshRXIREPhIGFYTaCeR R the

arms 131 of the coupling mechanism 107, and the sleeve 151 may move axially toward the first end

105 of thistfilel B3dyann2e jooatRthindbsdniias afdhfet@maeAlsrid helieiraodarsend abtfated
position, 1h¢ PIFWBF the piston 103 between the first andiseé ends 105, 106 of the male body 102.

20 The seal 145 near the first end 141 of the pis@rhay be sealed against the wall of the flange
122 at the opening 123 in the flange 122. The Bé@lnear the second end 142 of the piston 103
may be sealed against the interior of the barti@® 121. Further, in the initial position of the
piston 103, the piston posts 148 may be locatedarezontacting the second ends 138 of the
side openings 136 in the male connector body IO actuator may be located on the exterior

25 of the male connector body in the initial positidfor example, the sleeve 151 may be located
around the male body 102, e.g., around the bagotios 121, with the first end 152 of the sleeve
151 near or contacting the piston posts 148. BHarcl53 may be located around the exterior
of the male body 102, e.g., around the outer efifeedlange 122 and a portion of the barrel
section 121. The pins 135 of the male body 102 bealpcated in the initial positions in the

30 helical slots 156 in the actuator 104.

[0048] Moving the actuator to the actuated position ma&juie rotating or twisting the

actuator, and textural features, such as ribs,lmaprmed on the exterior of the actuator, e.g.,
the sleeve, to facilitate the rotational or twigtinovement. Rotating the actuator may reduce
the forces associated with actuating the connest®embly, including moving the actuator and

35 the piston into the actuated and engaged positibos example, the actuator 104 may be rotated

to move the pins 135 relative to the helical sidi$ from the initial positions toward the



moves toward the engaged position and at least a portion of the piston moves from the male connector
body into the female connector body. For example, as the sleeve 151 moves toward 15the first end
105 of the male connector body 102, the first end 152 of the sleeve 151 contacts the piston posts 148
and drives the piston posts 148 along the side openings 136 in the male connector body 102 toward
the first ends 137 of the side openings 136. If the si%e openings are oriented axially, the piston may
move only axially within the male body. In the illustrated embodiment the side openings 136 may be
oriented at an angle to the axis of the male body 102. 20 As the posts 148 move along the angled side
opemingitBaEtedrpasiters oMaistimeninevibe sl 30 diitaete cinadgibpasitiensdnttiwihglwakslotsthe

piston 1%@%?123‘?{[%9%@%4%@?&8@38&?‘1*62,"%%%&%%\?%%%‘%% fiiopalenaagemaly of the

seals 145, 146 e piston 103 against the interior of the male body 102, facilitating movement of the

piston 10 froeidtialRasiteninvriahe feuaigdparmi i RCrBRMINddimBARGH AAICh AR Ston
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mechanically isolated from the connections to the piping or tubing of the fluid system. Consequently,

b
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tubitg, easyacestbetideafity eBihereRERGLIMNG. MedhadBrQhdARdsEdveNBY e pamedramlije initial
position, the first end 141 of the Eisg)n 103 mag exit the male connector body 102 through the
300penif@Md MeHEThand fiw8' 199 WRFREY h¥%%emale body 101 through the opening 117 in the

female flppnge]115.17 hespeak?4b treamibectiiehentlthd ofiive pistie GoRimey pasitoal taagiiswially
along the wall definirggé[;e 0 enin% 123.0f the ah
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including the sleeve 151, axially. Moving the first end 152 of the sl€eve 151 to the actuated position

drives therjesses eadalbiie BHERdNaK dBoVe OB iRxiakithisbeimala ey hierthenilusiraraskr
movemeg BiimBastHd 4Riceaskiivgs 136 RisiPPelORdRikr-BanRaStheRsItioR: dhethmrnesepdor.

position, the piston 103 bridges the female and male connector bodies 101, 102; the first end 141 of

theZHlstofts BFiRISERIP HRANR PR R ARALPidR @RAY8E. 5T OLBR BRI RUHSAIROBRNERIS M biBdy

101, whilgthecseeraf exidl HadvehteamisiapaRsdidanatat lnaweend i dist asd saeorstariml05,106
of the male connector body 102; Egg the seial 145 near the first end 141 of 15t e.g‘iston 03 seals

; and. h
against YRS BFIRR R9REI: BEHIRA? SEHAIBT P gt ane thiaHEIor e h bR 3sh
112, white¢tintesiet bhthoennkhectra0d dadikatrf tavpistonth piseaisagainshttieintedor of the
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10P25102contained initially in the male connector body 180® piston 103 may be mechanically isolated
from the connections to the piping or tubing of thd system. Consequently, axial and/or
rotational movement of the piston 103 does nottexay harmful forces on the piping or tubing,
ensuring the integrity of the connections. Aspigon 103 is driven by the posts from the initial
position, the first end 141 of the piston 103 may the male connector body 102 through the
30 opening 123 in the male flange 122 and enter thrale body 101 through the opening 117 in
the female flange 115. The seal 145 near thedirdt141 of the piston 103 may move at least
axially along the wall defining the opening 123tloé male flange 122 and axially along the
interior of the guide section 112 of the femalerextor body 101, maintaining a seal along the
distance that it travels. The seal 146 near therstend 142 of the piston 103 may move at
35 least axially along the male connector body 102, @long the barrel section 121, maintaining a

seal along the distance that it travels.



20[0051]Moving the actuator to the actuating position may include locking the actuator in place in the
actuating position, which, in turn, may also include locking the coupling mechanism in place joining the
female and male connector bodies and/or locking the piston in the engaged position bridging the
female and male connector bodies. For example, rotation of the actuator 104 may move the pins 135
over the clip 158 of the locking mechanism 157 int S5he actuated 25positions in the helical sots 156,
where the pins 135 may be locked in place by the locking mechanism 157, e.g., by the clip 158.
Locking the pins 135 in the actuated positions of the slots 156 locks the actuator 104, including the
colldr 15885 the kleespABE, 0 thevirguhtedqbeziab mtd eccatkptSBionaiheeisttke iy flace around

the couRHRl el ISR R AP o AUREAN iR ARG DI eXErars PR BT

131, which prevents the s 131 from bending outwardly and disengaging the catches 132

from the RRNRStNSDIMHAMdaithe Patasgied RaskienhepiBlicah gt it wiiEh poves s aghiater
preventsiihe pioniAgIERaRVIEA OxiaiihaVRiERg aTePeslan Il 0P ardAls/ba soRp ericsladies

101, 102 are coupled, any peel strips 161 are removed, and the actuator 104 and piston 103 are
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bar or 15more, allowing larger internal diameters, e.g., up to about™2.5 cm or more, for the piston 103
and the &66HeBtd2bodiag miariqipof the piston 103 tHerdfy communicates between the second ends
106 of the female and male connector bodies 104, 10
20 [0051] Moving the actuator to the actuating position ntagiude locking the actuator in
place in the actuating position, which, in turn,ynaéso include locking the coupling mechanism
in place joining the female and male connector é@®dind/or locking the piston in the engaged
position bridging the female and male connectolidsdFor example, rotation of the actuator
104 may move the pins 135 over the clip 158 ofldloking mechanism 157 into the actuated
25 positions in the helical sots 156, where the pB& hay be locked in place by the locking
mechanism 157, e.g., by the clip 158. Lockinggims 135 in the actuated positions of the slots
156 locks the actuator 104, including the colla3 d&d the sleeve 151, in the actuated position.
The collar 153 may be locked in place around thgbkog mechanism 107, for example, around
and closely adjacent to the exteriors of the arBis Which prevents the arms 131 from bending
30 radially outwardly and disengaging the catchesft@® the ledges 133. The sleeve 151 may be
locked in place against the piston posts 148, wprelvents the piston 103 from moving out of
the engaged position.
[0052] After the connector bodies 101, 102 are coupled pael strips 161 are removed, and
the actuator 104 and piston 103 are moved to #wirated/engaged positions, fluid is free to
35 flow through the connector assembly 100. For exanfluid may flow into the second end 106

of either the female or male connector body 102, 1irough the interior of the connector body



[0053]Although the invention has been disclosed by the embodiments previously described and
illustrated, the invention is not limited to those embodiments. For instance, one or more features of an
embodiment may be eliminated or modified, one or more features of any 20 embodiment may be
combined with one or more features of other embodiments, or embodiments with very different
features may be envisioned without departing frong%\e scope of the invention. For example, for some
embodiments the seal layer may be eliminated and a tighter fitting cap may protect against external
contaminants. For other embodiments the seal layer may comprise a more permanently mounted seal

layebin a]dli[tié@&othmughébd tm;elmw @irtiey/ hbleyaebi8sthidTing psteomeayttidromtieridela biLing
element WdE&;Hfﬁﬁfr}ﬁeWBP& R/ GRTERR %Wﬂd?yﬁﬁéﬂv BER @%@_@6%?9& 3?)318 Rigton

toward its engaged position. For some embodiments, the sleeve may be eliminated and the flange of

the collaPey et dyivehd GlstEissas) conmmnidighyes utribryeaesiembodiments,
the CO"aém%r@tﬁ@@mﬁ?&é}‘%ﬂﬂ@§ﬁbiﬂ'§bﬁ 8g%ﬁ9 b BRYs [pFeReRBRIedPe &serfigiem with the
(0]

barrel 30section and the sleeve. For some embodiments the actuator may move only aX|adI%/6and not

rotate. F6PBRAFHYISSHRMEIYHEO 314\ CEBIAPHSRIAY HePuithe et d 16 e prtdeiREesd dPal20

rotaigblecsigrvedpineetisr boareathen enzosimenssséq acksienmay fproaielanchnattRireaally.
For examglﬁ, the actuator mzé/ be mechanically _cogled t0 ﬁ%%giston by a pin-jn-helicalslot

arrangerREAS\HREASOE SRR L0k QYWD A BG5S CRELCENI Lo i Kb PRI BBthe
female aggiéty DadielBbentechabiepisiay doBliionaly sarnreuties NoUsingcomipingshal seiemeuch

aval filter. For. he el b ithin_21 Sthe fitti
Cection TEEADb ANl LRI T 2 ATREERAl BOLEnar e e B TS pIctthe
movemehodf the ristainid 68afR0bAFutatiny taegeb ddivshigbieopeessbits, e gheufemaibariBrbater

corBondn R R A ers e B S0 SR S e B
flexible dhégidnnectoneaidies fdtlexdAple, a bag, a vessel, or a housing which may contain another

element piofig COMGRIRRIN THENRE RIS RYAMRRIR I 1iRkmame!'sr kiR ey male

connector subassemblies may be integrally connected to a component and may serve as an inlet

and/or aAlitbSEEE BipYeRiIRNGHBGIMEARY HIfereAROEMPNs. of BidaslantBoaRBctt e the
device 1ialiawafam @H%é%gﬁwwémﬁ‘&%’d%ﬂﬁﬁ%%ﬁ@%iﬁ%@ el srnhgerve as a
O BbGdiment May be comBInad Witk Oné of Mare fSARTEtha: embodiments, or Bmbocimants
with very different features may be envisioned withdeparting from the scope of the
invention. For example, for some embodiments #a layer may be eliminated and a tighter
fitting cap may protect against external contamisaror other embodiments the seal layer may
comprise a more permanently mounted seal layedditian to, or instead of, the removable peel
25 strip. The piston may then include a piecing elenoa its first end which pierces the permanent
seal layer when the actuator moves the piston wwsengaged position. For some
embodiments, the sleeve may be eliminated andahgéd of the collar may contact and drive
the piston posts toward the engaged position.offer embodiments, the collar may be
eliminated and the pin-in-slot arrangement maygbample, be associated with the barrel
30 section and the sleeve. For some embodimentsthatar may move only axially and not
rotate. For example, the actuator may comprisaxaal slide coupled to the piston instead of a
rotatable sleeve or collar. For other embodim#rgsactuator may only rotate and not move
axially. For example, the actuator may be mecladiyicoupled to the piston by a pin-in-helical-
slot arrangement which drives the piston axiallyresactuator rotates. For some embodiments
35 the female and/or male connector bodies may addiliypserve as a housing containing an

element such as a sensor, a valve, or a filter.ekample, the element may be mounted within



connector subassembly, including the female connector body 101 and the seal layer 161, may serve
as the inlet, while the male connector subassembly, including the male connector body 102, the piston
(not shown), the actuator 104, and the seal layer 161, may serve as the outlet, or vice versa.
Alternatively, both the inlet and the outlet may comprise female connector 20subassemblies or both
may comprise male connector subassemblies. Further, for some embodiments the component may
have only one connector subassembly which serves to supply fluid to the container of the component
or withdraw fluid from the container of the component. [0055]The connector bodies may be integrally
conrfectdbadittirgcaatiinet 18.dl 2therlibadiag elf sheliddvid @ Limanmnahnenibad dotscadbintesie ther

housing.rgglrr}gm{g%%%% g?mé:my%gm p25bodies may be integrally connected on the top,

bottom, and /or side o ousing. e illustrated embodiment, the second ends 106 of the

connectdP@etlies FPr, SLeneapIssl it IBNeoPineete @t écopiosaid aan et t@ieSHBasrRNDYES
Further, mﬁﬁ@m@ﬁaﬁymﬂr@@&eﬁ IMENRIRG m?eﬁﬂmﬁfgervﬁﬂgiﬁﬁo%ﬁ@rmﬁmﬁomﬁﬁ%%dhe

seal layers, and the caps, may have any of numerous configurations which allow the connector

subasseRIBEBEFHES HIR BiPEo MR RIPIHShE UM RRRPRR - EANIBCIHEM B BT ARkhd

Malg) COnREiaRa RASSRANMIRS WhILH aredeterraliv cRBAREGHR tBEMaNSIIDHHE? slcinerteyiersl 71

shown in éi%FlS)re 17 may be identical to arg of the s#bassemblies revious| ribed. (Aspects of the

| des
connectSPLBALERBEER 2R AVRE TS High e OhiRH R SYamtRa: 19555 ﬁ{@%}femél‘fsw B&EiYBed
connectaubsssethlie e the indgealBfemnte e misopritane vesytberliting aedtipiandihean
35connect dies 101, 102 m e omitted. Instead, the barre| sections 111, 121 of the connector
odies T8HIG00N s SRy SR LA S ARl { e, RORG fo D o8
S5exampli7 byavonoh driguveeld . ATteendeiviely 1iHE ritin i sledieuns ng dy’ Pewtaoh boaynssnee aafigured to
be integrall t [ d or: lo e
o T e S e S T R o
subassenrfsipactais vodissevhhe diciusliba dte iamalans mméaibnidit Anhitissesk layatdifdr may be

positioneg j)dhe ik iRy RAHR: #9 marRASHNG U iR atIuding the male connector body

102, the piston (not shown), the actuator 104,thacseal layer 161, may serve as the outlet, or
vice versa. Alternatively, both the inlet and twtlet may comprise female connector

20 subassemblies or both may comprise male connadbassemblies. Further, for some
embodiments the component may have only one commsabassembly which serves to supply
fluid to the container of the component or withdrdwmid from the container of the component.
[0055] The connector bodies may be integrally connectedda@ontainer, e.g., the housing
of the device, in any of numerous locations onrtbesing. For example, one or both connector

25 Dbodies may be integrally connected on the toppbatend /or side of the housing. In the
illustrated embodiment, the second ends 106 oftim@ector bodies 101, 102 may be integrally
connected to the opposite ends of the housing Eti2ther, the connector subassemblies,
including the connector bodies, the piston, theatctr, the seal layers, and the caps, may have
any of numerous configurations which allow the cestar subassembly to be integrally

30 connected to the component. For example, botheofdmale and male connector subassemblies
which are integrally connected to the housing 1f7the device 171 shown in Figure 17 may be
identical to any of the subassemblies previousscdbed. (Aspects of the connector
subassemblies shown in Figure 17 which are iddrtbdhose of the previously described
connector assemblies have the same reference riametdowever, the fitting sections of the

35 connector bodies 101, 102 may be omitted. Instis&dyarrel sections 111, 121 of the connector
bodies 101, 102 may be integrally connected aséitend end 106 to the housing 172, for



For example, the housing 172 of the device 171 may define a fluid flow path through the housing 172
between the female connector subassembly 101 and the male connector subassembly 102. The filter
may be positioned within the housing 172 across the fluid flow path. [0057]To connect the component
to the fluid system, each female or male connector 15subassembly integrally connected to the
component may be coupled to a male or female subhassembly of another device or conduit of a fluid
system in the any of ways previously described. For example, the female connector subassembly of
the device 171 may be connected to a male connector subassembly of the fluid system by coupling
the famatxaopi:diyraobolycdi o coiveid. daltimmativety, theni slectionaeaay leoasinbtiefaydsystem,
removin i ' C I \V I.HEe actuated
position,% v(é ?cﬁﬁrgg\?gsaiﬂw%g@?r? %@%ﬁgg ({:%?rr%ag#gr %%%ﬁ@gtﬂﬁaiﬁ n%ggﬁgé%%gﬁiﬁ% the female
connect&iopsgytan of the device 171. Similarly, the male connector subassembly of the device 171

may be ¢apssctedtaadsaltrnssiasnbasremaly ®idhe QHF%&Y&W%%@EQH@%%&%\Q

connector body 102 of the device 171 to the female connector body of the flui stem, removing the

peel strifTs NOEURICAHRRREP IR BRESBPYIL SieREPRRRCIIMESF Al 1804 e EI8RGRted

ik osicnsupivrig s g ity g et g st i g
emale connector body of the fluid system. fluid flow may then be established in either direction
throash T ESARBIATR IS ETE S e HRU 1) S ) Qo rUD AR ES BAE RO G ion
thus enconppassesannhieeiable eomrdimenidasskiabptiddiestimteddoribepasticalsseeniidpdonents
that havel_ﬁe .rllldescri ed andréor illgstrﬁ]tedghe%ein. Rat thetﬁféterﬁ?egt inventi n includes all
embodimetid Sd RS RS IR M IR OAYR HYRES5: DAL G AP ¢ aims 51. A
connectgf@sge mblyofeo nmekanth é wdncponectitmthedhajorisystem, éadnfesirhokbdencooneettor body and a
secqnd Q ctqr i ' C ] an interior
whic e%%’ha\gs%zﬁﬁ@éhﬂﬁipﬁﬁgt%n %%%%gim%ggﬂ%ﬁ%c?gg ﬁg@ﬁ%ﬂfﬁ%ﬁﬁjﬁ@%%d to couple
the first suthazrembly o reciheh deidseaon oans filseich Bygiemd e yaohavieys prstdiaurlying first and

second %&%%@H?W@@WE‘?QHE‘%H%W%%M‘%&HF%&P&?%?QHQ §E0E O PRGN RARY&RDle

from a first position, wherein the piston is positioned in the interior of the first connector body, to a

second 0HHAFRTRRE (PleSHRESELRIEN @S henleisshideipat BliisBeoisinadh AeBRAGH ¥Ad@ls
sealed t,{hrdevieEs 101tk fifétmale connector body ofitiid system, removing the peel strips 161,

20 and moving the actuator on the male connector bodye actuated position, which moves the

piston in the male connector body into the engauesition in the female connector body 101 of
the device 171. Similarly, the male connector sebmbly of the device 171 may be connected
to a female connector subassembly of the fluidesgdiy coupling the male connector body 102
of the device 171 to the female connector bodyeffluid system, removing the peel strips 161,
25 and moving the actuator 104 on the male connecidy 02 to the actuated position, which
moves the piston in the male connector body 102t engaged position in the female
connector body of the fluid system. Fluid flow ntagn be established in either direction
through the component, e.g., through the device \idlthe fluid system.
[0058] The present invention thus encompasses innumesatidediments and is not
30 restricted to the particular embodiments that Heeen described and/or illustrated herein.
Rather, the present invention includes all embodisiand modifications that may fall within

the scope of the claims.



15and second bodies; and a moveable actuator, the actuator being axially moveable from a first
position, wherein the actuator is located on the exterior of the first connector body, to a second
position, wherein the actuator is located around the coupling mechanism, the actuator and the piston
being coupled to move the piston from the first position to the second position in response to
20movement of the actuator from the first position %the second position. 2. The connector
assembly of claim 1 wherein the piston has an extérior and first and second seals on the exterior of the
piston, wherein the first connector body has at least one side opening, and wherein the actuator is
mechanically coupled through the side opening Gi-&idfirst connector body to the piston between the
first and second piston seals. 253. The connector assembly of claim 1 wherein the actuator and the

pistan are mectanjcaly couples RN REINGLIECHEI GNIGEIGGmor dnfne connector assembly of

claim 1 wherein the piston includes a protrusion and wherein the actuator s arranged to about the
protrusion without eftigtinedigiiepaoasiesteddy aned preetichn BT dhe e etibly of claim

1 whereif 4 £ AHalisicH e EhAR SRSOMPERES 6 SHAREhBF ARaMSRLIRK iRg R SRS hiraeRgndable

arm extending between the first and second connector bodies and wherein the moveable actuator is
axially sj9&60894r8R¢ihe bendable arm in 24 5the first position of the actuator and is positioned along

the exterior of the bepgabim@mkthHifsreerRchped it RdapianathbissrBndresmReddingbdies &t The
connector assembly of claim 1 wherein in the first position the first and second ends of the piston are

loc&fed BREIEEhERESHPELRHALUESNd ends of the first connector body and wherein in the second
position the first eng pbtaevisiN iBdoRR] S alEssctiri fuat anrthihesmdekbanishéiw sacans

connectqr body and the second end of the piston is located between the fjrst and second ends of the
frst condERtPBLeRFEARE GO IR PR Ay L e ohiTg Utk bR e LECBRIPRARS of the
first and pesitiodeimewtantevidiest the firsT bentutadin tassseacblydop esstion] vildheinahmpissong a seal
layer posiianed alongdie fitshend of atieast ons ol e disend.sesondsaaneeton Rodiss, 19, The
connector assembly of claim 1 wherein the seal layer comprises a removablée peel strip.
15 and second bodies; and
a moveable actuator, the actuator being axiallyeable from a first position,
wherein the actuator is located on the exterigheffirst connector body, to a second position,
wherein the actuator is located around the couptieghanism, the actuator and the piston being
coupled to move the piston from the first positiorthe second position in response to

20 movement of the actuator from the first positioriite second position.

2. The connector assembly of claim 1 wherein iktop has an exterior and first and
second seals on the exterior of the piston, wheharirst connector body has at least one side
opening, and wherein the actuator is mechanicallypted through the side opening in the first

connector body to the piston between the firstsewbnd piston seals.

25 3. The connector assembly of claim 1 wherein tteador and the piston are

mechanically coupled without being integrally coctee.

4. The connector assembly of claim 1 wherein ik®p includes a protrusion and
wherein the actuator is arranged to about the ysain without being integrally connected to the

protrusion.

30 5. The connector assembly of claim 1 wherein thgtng mechanism comprises a
snap-fit arrangement including at least one berdabh extending between the first and second

connector bodies and wherein the moveable actismotially spaced from the bendable arm in



9. The connector assembly of claim 1 wherein at least one of the first and second connector bodies
includes a seal located at the first end of the connector body and arranged to seal against the other
connector body at the first end. 2010. The connector assembly of claim 1 wherein each connector
body includes a seal located at the first end of the connector body and arranged to seal against the
seal of the other connector body. 11. A connector zﬁsembly for making fluid connections comprising:
a first hollow connector body and a second hollow connector body, each body 25having first and
second ends, an exterior and an interior which extends between the first and second ends; a
coudingtheetirsimenitianaijgee actoatplamidd Simnsitithiadeno tioecexiesdororiibdibs rdahte fagnandBeof the

bodies; ' ving, fi an interior extending between the 30first and
%E‘gﬁﬂ&ggﬁ%ﬁmﬁ@\f&ﬁ{ gﬁda?ﬁcf?% Pk

second en g movable from a first position, wherein the piston is movably located in
the interior of the first connector body and the first and second ends of the piston are located between
the first and se€onbheneinorgierfassenteofcr dioty, Wheresteiistiamsitiositios fifdi@rirseropiston

bridges aniseRipagMRsH Le BIeHeHisH iR B868RH EARSSHMLANIELARERE BBdFARO! the

piston is located between the first and second ends of the second connector body and the second end

of the piYHRNSINERTRR TRIAREATAE MRSNEIH SiuhaBRERTOBHRE Fiad ASENBEILFSOURR! R SRIBIDLF the
pistan fluidysconralsueaHaLERANERT BiriperentheReeHdRhd sistiilistsONd S DRAREEN trdipst and

10a rotatable actuator mounted around the exterior of at least one of the first and second connector
bodies aAB%SEHEY R iR PikE TSt FRIVReHE Hadh HEFTHRE FiePsem JH M re B NEa RS tion in

responsepwetatione eedsha@Hatosf the ikt Bl eeabatietrsseddy of claim 11 wherein the piston
has an exterior and first and second seals on the exterior of the piston, wherein the first connector

body has at least gne side . - "
7. The connector assembly of claim 1 further cosipy a seal layer positioned along

the first end of at least one of the first and secoconnector bodies.

15 8. The connector assembly of claim 1 wherein da kyer comprises a removable peel
strip.

9. The connector assembly of claim 1 whereinadtlene of the first and second
connector bodies includes a seal located at thedird of the connector body and arranged to

seal against the other connector body at thedndt

20 10. The connector assembly of claim 1 wherein eacimector body includes a seal
located at the first end of the connector bodyamanged to seal against the seal of the other
connector body.

11. A connector assembly for making fluid conratsi comprising:
a first hollow connector body and a second hollowrector body, each body
25 having first and second ends, an exterior and t@nian which extends between the first and
second ends;
a coupling mechanism arranged to couple the firdtssecond connector bodies at
the first ends of the bodies;
a hollow piston having first and second ends anhtmior extending between the
30 first and second ends, the piston being movabla fadirst position, wherein the piston is
movably located in the interior of the first contegdody and the first and second ends of the

piston are located between the first and second ehthe first connector body, to a second



150pening, and wherein the actuator is mechanically coupled through the side openings in the first
connector body to the piston between the first and second piston seals. 13. The connector
assembly of claim 11 wherein the actuator and the piston are mechanically coupled without being
integrally connected. 14. The connector assembly of claim 11 wherein the rotatable actuator is
axially 20moveable from a first position, wherein the_actuator is axially spaced from the coupling
mechanism, to a second position, wherein the actuator is located around the coupling mechanism, the
actuator and the piston being mechanically coupled to move the piston from the first position to the
secdnd pssition inviepontetpistovdndge Datitbsaecisest tfeointeniofirof Pusilich andreesendnd position.

2515. The, GRBBRSBLA; e&’ﬁ%‘Yr%fﬁ'éﬂ@ﬁg]o‘ﬁ’ﬁ%ﬂEtﬁ SQtSS'T{%z‘gWé?érP fﬁ@?aﬁf&%%%%ﬁ@@ﬁd@%ﬁm

end communicating with the interior of the connector body, wherein at least one of the first and second

connectdPBEERY T ERIRECEPs SA ARSLIEITF erab sariMFER dsIpRItar hriveerphdiedirabasrbly
Includes g ERmeWale HaRLSHFE eXHRIR BIRIYY the iBiahand piseath Gan EsihBRRRAN savRido the

opening to seal the interior of the connector body from exterior 30contaminants. 16. A process for

making fiRII&HAMELEBAS ebiiprhisrignd secepd Ary arbPePEEcond hollow connector bodies at first

endgof the bodies Ry fauRlingtRgshaisRMeRarotying artaghtateistron: dfifet pRSItg wherein
the actuator is located on an g_xterior of the first ccﬁr{lenector bod%;eto a second E{)ﬁsition, wherein the

actuator ¥ FOPSEQUIBEI RS ESBIMGIHBGLINRE BIREPTOVE TheBIARLt Tap TEphant i L

actuator tecséegral lppkio pigioaspoieddodizgiacbadeadtom a first position, wherein the piston is
positioned in an interior of the first connector 10body, to a second position, wherein the piston extends

between the first and second connector : . . ,
?LZ. nijhe connector assembly of claim 11 whereirpte®n has an exterior and first and

second seals on the exterior of the piston, whehairirst connector body has at least one side
15 opening, and wherein the actuator is mechanicallypked through the side openings in the first

connector body to the piston between the firstsewbnd piston seals.

13. The connector assembly of claim 11 whereirattteator and the piston are

mechanically coupled without being integrally coctee.

14. The connector assembly of claim 11 whereinrdtegable actuator is axially
20 moveable from a first position, wherein the actu&axially spaced from the coupling
mechanism, to a second position, wherein the amtimtocated around the coupling
mechanism, the actuator and the piston being mezdiBncoupled to move the piston from the
first position to the second position in resporsembvement of the actuator from the first
position to the second position.

25 15. The connector assembly of claim 11 whereiin eacinector body has an opening at
the first end communicating with the interior oétbonnector body, wherein at least one of the
first and second connector bodies includes a sealinding the opening, and wherein the
connector assembly includes a removable peelesttgnding along the first end of each
connector body and covering the opening to seahtieeior of the connector body from exterior

30 contaminants.

16. A process for making fluid connections compgs
coupling first and second hollow connector bodiefirst ends of the bodies by a

coupling mechanism;



bodies and is sealed to interiors of the first and second bodies. 17. The process of claim 16 further
comprising removing peel strips from the first ends of the first and second connector bodies after
coupling the first and second connector bodies. 18. The process of claim 16 wherein moving the
actuator includes rotating the actuator. 1519. A process for making fluid connections comprising:
coupling first and second hollow connector bodies %ﬁrst ends of the bodies; rotating an actuator
around an exterior of at least one of the first and second connector bodies; and in response to rotating
the actuator, moving a hollow piston coupled to the actuator 20from a first position, wherein the piston
is slideably locatedrimothiedate detustttidriirst c Gratqmoitibodwberdir siciurierasdndaded onfathe piston are

located %%&@ﬁspa%rﬁ{egﬁgtss&%&%%e@? § H@é&&mgﬁer@rﬁ&ﬁ%s;&abafﬁpgﬁigﬁg}ew@%%j@gp; .

piston bridges and seals against interiors o? the first and sec connector bodies, Irst en
piston is oe&RiPHRe e @RISTFstaKH second ends of the second connector body and the second end

of the piston is locaerlBBMEBNPRIBVE AN SECRIIRAAR A tRBVIFgIaANPREN RRfed s e interior of

the piston fluidly communicates between the second ends of the first and second connector bodies.
20. The BFIERYY HOSbfiIrEd RORHGNcYMBIRITME FerRIDMESHIdripStdNERY e HS FIRREHEY and
secand GHHEEEs Beditfialtaitaplinertie fHetnae mekepdtedieshe first aRd- Adbhd SYpieEdtor

comprising a conduit and the connector assempbly of claim 1, wherein 30the conduit is connected to
one of tk@gﬁﬁ LB SSALPEIRBIGEPSidLe WHLPEORYBRAS tem comprising a component and the

connector assembly of claim 1, wherein the component includes a container and one of the first and

second conneciar, bprkeprisciis erdinieoneaoittkiccthinmeirjoeimg pekd stripyitaysieatiesrentdsing a
conduit ?ﬂrid theﬁconnector as embllﬁ/ of C{ﬁi@]-L \ﬁge.ein he condu%{nis connected to one qf the first
and secSHdMONL AP BEGRY! (3R ANRIUFS8 Eﬁ‘f’%“if?&rﬁﬁsé%% ot S UoridEtor
assembly of claim 11,

18. The process of claim 16 wherein moving theaor includes rotating the actuator.

15 19. A process for making fluid connections compgs
coupling first and second hollow connector bodiefirst ends of the bodies;
rotating an actuator around an exterior of at leastof the first and second
connector bodies; and
in response to rotating the actuator, moving acholbiston coupled to the actuator
20 from afirst position, wherein the piston is slidgalocated in the interior of the first connector
body and first and second ends of the piston aa&tdal between first and second ends of the first
connector body, to a second position, wherein ts@ip bridges and seals against interiors of the
first and second connector bodies, the first enth@ipiston is located between the first and
second ends of the second connector body and tbagend of the piston is located between
25 first and second ends of the first connector bady, the interior of the piston fluidly

communicates between the second ends of the fibss@cond connector bodies.

20. The process of claim 19 further comprisingaeimg peel strips from the first ends

of the first and second connector bodies after lbogphe first and second bodies.

21. A fluid system comprising a conduit and thareector assembly of claim 1, wherein

30 the conduit is connected to one of the first arabsd connector bodies.



wherein the component includes a container and one of the first and second connector bodies is
integrally connected to the container.
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22. A fluid system comprising a component anddbrenector assembly of claim 1,
wherein the component includes a container andbbtiee first and second connector bodies is
integrally connected to the container.

23. A fluid system comprising a conduit and thargector assembly of claim 11,
wherein the conduit is connected to one of the &iml second connector bodies.

24. A fluid system comprising a component anddtrenector assembly of claim 11,
wherein the component includes a container andbbtiee first and second connector bodies is
integrally connected to the container.



