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20 BACKGROUND

Technical Field
[0003] The present disclosure relates generally to the field of both gaseous and liquid
fluid transport and more specifically, to a connector for creating a releasable fiuid seal

connection between one or more sections of tubing and a female latch.

25 Description of Related Art
[0004] Tubing sections are often joined together to provide for gas and/or liquid fluid flow
from one component to another. Thus, it is often desirable to connect and disconnect tubing
sections from one another. For example, when a patient’s blood pressure is taken with an
automatic blood pressure monitor, tubing from the blood pressure cuff (which is generally

30  wrapped around the patient's arm) is connected to the tubing that is connected to the blood
pressure monitor. To disconnect the cuff from the blood pressure monitor, it is desirable to
merely detach the tubing section connected to the cuff from the tubing connected to the
blood pressure monitor. Similarly, when providing intravenous fluids, it is often required to
replace an empty fluid bag with a full fluid bag without removing the intravenous needle or

35 stent from the patient. In order to switch between the first fluid bag and the second fluid bag,
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nmerely detach the tubing section connected to the cuff fromthe tubing
connected to the blood pressure nonitor. Simlarly, when providing
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increase the amount of force required to extract male connectors once they are secured

within the female tube connectors to prevent accidental uncoupling of the male connector

from the female connector.

30 [0010] Generally, a locking member that is coupled to a button of the female tube
connectors may take various forms to help ensure relatively low insertion force and relatively
high extraction force for coupling and uncoupling male connectors. Specifically, the locking
member may include a profile lead-in to help reduce the amount of force to insert a male
connector into the female connector while increasing the amount of force to extract the male

35  connector once coupled to the female connector.

[0011] In one embodiment, a female receiving connector for connecting sections of

tubing is provided. The female receiving connector includes a housing having a top housing
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to be used to limit the scope of the claimed subject matter. A more extensive presentation of

features, details, utilities, and advantages of the present invention is provided in the following

written description of various embodiments of the invention, illustrated in the accompanying

drawings, and defined in the appended claims.

30  BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 illustrates a female receiving connector in accordance with an exemplary
embodiment.

[0015] Fig. 2 illustrates the female receiving connector of Fig. 1 without a top housing
portion.

35 [0016] Fig. 3 illustrates a button of the female receiving connector of Fig. 1 having a
locking plate with profile lead-ins.

[0017] Fig. 4 is an enlarged view of the locking plate with profile lead-ins of Fig. 3.
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35[0016] Fig. 3 illustrates a button of the female receiving connector of
Fig. 1 having a locking plate with profile |ead-ins. [0017]Fig. 4 is an

enl ar ged woew1af7928e | ocking plate with profile |ead-ineCofuskigoedsz WO
2011/ 079225PCT/ US2010/ 061892 [0018] Fig. 5 is a front elevation view of the

| ocking plate of Fig. 3 illustrating an aperture of the Iocl_<| ng plate.

[ 0019] Fifoo18} i | Figss fsad feent @levatien Viey @if tHe cakingeplbterof €yt Brillustyatingraruapenigreof t he

femal e regei vin onnector of Fig. 2. 5[0020]Fig. 7 illustrates the male
bayonet ogg}?dg?ﬁ"&ﬁgtﬁ Fig. 6 interfacing with the locking plate to force the

| ocki ng [@019] e dEignevilustrat¢< Aidld-bayon8t ¢dninastor ertering i housiigeoflibgy femetle connect or

of Fig. 6 pushing the cking plate fully downward and passing through the
aperturée Ving %qr‘%g?m[ﬁ#d%%ﬁfi g. 9 illustrates the nal e bayonet connector of

Fig.56 $60200ed ky. T festraekinagnd®phydret coree®y bi Kig. 6 Biteracingtwithttas loakidgal

| umen fenal ecej ving copnnector in accordance with an alternative

enbodi m?[%e? %[f'éﬁzfiﬁn%lo&%ngggf%g%%nw%r netric view of a button of the dual

| umen f 0021 r g illogratenthe ehaks bajonket g?nnlaeto\f\btlmg.a? putii ngenﬂo?m?hdmbl '?'?on
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b °Fi - I 3opPSie A 5o nh Tafien feaheRui @ Pl S ng place. [0026] Figs. 13

i 11 ustroo22] a dtgl9 ifesteatdaatyionedle bayomettanneetot off Fig.p séveretital the lotkingf emal e
connector of Fig. 10 with a top housing portion of the housing

rec (%/vi ng _ :
reng ed® fe0027] Fig. 14 is a cross sectional view of the dual |unmen fenale
connect [0028] FiKig. 1D0llustrates a dual lumen female receiving connector in accordance with an

alternative embodiment.
[0024] Fig. 11 is an isometric view of a button of the dual lumen female receiving
connector of Fig. 10 with a locking plate having profile lead-ins.

15 [0025] Fig. 12 is a front elevation view of the button of Fig. 11 illustrating an aperture of
the locking plate.

[0026] Figs. 13 illustrates a dual male bayonet connector entering the dual lumen female
receiving connector of Fig. 10 with a top housing portion of the housing removed.
[0027] Fig. 14 is a cross sectional view of the dual lumen female connector of Fig. 10

20  with the dual lumen male connector contacting a profile lead-in.

[0028] Fig. 15 is a cross-sectional view of the dual lumen male bayonet connector
passing through the aperture of Fig. 12.

[0029] Fig. 16 is a cross-sectional view of the dual lumen male bayonet connector
secured by a locking plate of the female receiving connector of Fig. 10.

25 [0030] Fig. 17 illustrates a cross-sectional view from a distal perspective of the male
bayonet connector secured by a locking plate of the female receiving connector of Fig. 10.
[0031] Figs. 18-20 illustrate multiple embodiments of latch buttons having example
alternative profile lead-ins for use in the female receiving connector of Fig. 10.

DETAILED DESCRIPTION

30 [0032] Embodiments of female receiving connectors in conjunction with male bayonet
connectors, may be used to releasably connect sections of tubing. In one embodiment, the
female receiving connector includes a latch plate with a profile lead-in that extends upward
along the lateral sides of the aperture in the latch plate. The profile lead-in provides
extended latching surfaces for the latch plate to secure a male bayonet connector. When

35 the male bayonet connector is inserted into the female receiving connector, a distal end of
the male bayonet connector interfaces the profile lead-in, biases the latch plate downward,

and lowers a receiving aperture through which the male bayonet connector may pass. The
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20w th the dual |unen nmal e connector contacting a profile |ead-in.

[0028] Fig. 15 is a cross-sectional view of the dual |unmen male bayonet
connect orwpassi/atge2shr ough the aperture of Fig. 12. [ 0029CFiU$201206i892 a
cross-sectional view of the dual |umen male bayonet connector secured by a
| ocking plate of the female receiving connector of Fig. 10. 25[0030]Fig. 17
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into tmitheeamtéarrobamah ng connect or. [0035] I n sone enbodinents, the profile
| ead- i rob8d- | AnB¥mBRn Ma‘@%@élv%g Brnstdr RloSs illustrated in Fig. 1. The female
receiving connector 100 includes a housing 102 having a top portion 104 and a bottom
portion 106. A button 108 is movably coupled to the housing 102 and externally accessible
25  to allow for disengagement of a male connector from a locking member, as discussed in
greater detail below. The housing 102 and button 108 may be made of a suitable material
via a suitable process. In some embodiments, the housing 102 and button 108 may be
made of a plastic material via a molding process, such as an injection molding process. In
other embodiments, one or more parts of the female receiving connector 100 may be made
30  via a milling process, such as a computer numerical control (CNC) milling process. The top
portion 104 and the bottom portion 106 may be secured together in a suitable manner, such
as implementing snap fits that are integrally formed with the top and bottom portions. In
other embodiments, the top and bottom portions may be secured together in other manners,
for example, via adhesive or ultrasonic welding.
35 [0037] The housing 102 includes receiving aperture 110 through which a male bayonet
connector may be inserted. The aperture 110 is located at a proximal end of the female
receiving connector 100 and may be defined by the upper and/or lower portions 102, 106 of
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det 'I II strat he butt 8 d
o ne i eSryirh i SRl miliber 122 el 881k BbRE il finglledteabglind *° ©

i ntegr dheyealtblgmnmrtrhtatriQMMtton 108, while in other enbodinments, the

ook nqopbel © 1501@lokGe ot HARGAOR B BT IE e eRIAIa I LT

butt on bUétog 108 indepempent &omvthe bht;ora pbmman 06 of thetHoesing 10RCoLth&isthe BRYfildbe used

to oper t 20, ext ends downwar d
fromt rllgé(ﬁlﬂt?‘gnr%%:lgé égsﬁl %rﬁdr %scpg “ﬁo@g"%)rﬂ'%'cg?ﬁ RIREE eae-iniT 12% t he
buZfon extE®ds Apwees alqgg edgebeir40b2 an apertire 442 f thebb@kl’ndelétlemQOWHMe eofilocat ed

di rectl | 20. i's secured
" of a8 uichGn; 86 g R BFIPRENAE e, S8R bR B rterds Wpwatd 124,
The se@llqngghmd@ﬁsrofrtm apetmre 122 theaprofile leadsim 128tprevitked sdditibnal strietudg fori Nt 0
whi ch tl&g(mgbﬁgln?% gg i‘%’ﬁ%"{@ inserted and held. In sone enbodi nents, the

sealln% al be integrally formed with the bottom
porti oh0049p of As mgstmia@utmgbm&m108nnmudmrthemdgmrmser Mb%s%aahtbg@téaeﬁber

reggi n%%rtl%ﬂdfﬁ'gﬂ Ilgethfecbruﬁgr%ég%%r g%gaé/rv 1%8w tr%g} Rite alcgr\}wt% tr?e of the

housi ng 102 an bsequent 'y  cou
ottom portion 106 of the housnng 102 and functlon as sprmgs to hold the button 108 up

within the housing 102. That is, the legs 130 have a normally extended position to hold up
the button 108. When the button is pressed, the legs 130 may bend and when pressure is
released, the legs may return to full extension, thus providing a spring function. In other

35 embodiments, other kinds of mechanical action than springs may be employed raise the
button back up to its resting place when the force is removed.



20bottom portion. The sealing member 122 may be secured within a channel

| ocat ed behind the sealing nenber retainer 124. [0039] The | ocking plate 120
i ncl udes wopoofitbesl ead-in 128. Fig. 3 illustrates the BUTIUSR010081892

i ndependent fromthe bottom portion 106 of the housing 102, so that the
profile lead-in 128 may be nore easily seen and described. CGenerally, the
profil e[0o6]- i nFig28is2heertiarped imgpscof theahpemigres tof thd Ouitdn HI8 shpantinFg. 342 of

| ocki ng Sriaibedneen ERarolE 198 108 nof A" Ped flors MR ER AT T PRI T g oe o

t he apestudace 1322f theprofiledéad-ie 128dapars talzid mecdﬁtdlfoaigadantdf the;;lbcl@tg u;:t ur iofs or
el ude®ian 220 B e e fsei 128 BieBless AR, e SRR O papelife £8. "Une
butt®n Ta8 ramp isyslesidedisy that begsnalsPayunetonmeytor istpeedsad agamstithe peofileot t om
208" up AR 128 HEF st g medilp of BE'rhalE oATerBRGylRiet Bed ey ' "
ext endececgivirig domnettor 104, theipckimeplatet 120ns kdéed dvenwartie Theitdnge of anglesfsed,
Ful 1 ey e aa R hetaee sRaendR R Eiitegny diebds BT Ina e BB e al nencs,
ot her ktorsectdr hp’mh@rdist%ceahe ineate tdravectop hasigstraveyintoedeti thy prbfifedeadint he
20117 07 B8R 18 siAdielsn The A eprb aot abdfirated B iRy PS, he

aper t ur pitchéd abbetiveen ddt 4808 shown in Fig. 3. As nay be seen, the profile
or of 11 6190821 T 16 A PREdE 2BBile 388 R niBingwe BgBE Al SR KPR g pl ate
220 as bverlappioficlreurhfesethces A2itst prezgtiosis definvealrsy afirshgrcuhteredge1 524 aof the

oY 65 e OUBA NPT PrL APBrIR e b proriSisdfh 1 et SPase BAVI G4 FEBFHon of

t hel Smal erduenfeneate d:&wfethe 6irst Bretao! 50h &\ Sezond areaekSsiiy deftheddyresdcond 100, ot he
the r aniRaBliEREE 13F A BOGRE LIERPHE bd P Hmpl Fe Frsfibvartoehe. mal o
connect edget of ghevprofiledeati-mit 128c Astsueh,thé eopoaiyeest thay profle Idal-inriag ehayi Havereder for
t he proréd'or{é?dn%hea?g in 10 to lock into the groove on the nale connector. In

sone e nts, the ranp may be pitched at between 44 and 46. [0042]Fig.
5 shows[00#3] apdhe seeorti@rcamfarandetisand the fige tiecuafbiencé 1 S2i1badriapl a8 Wit h

o o0y B8Ry B BB PR R Sat bR and B migstnd 1o T, Perdleren it 1
| ead- i rset28d ared 1H6lis begdrdizah tha filsh 4redefdonThets@cond area 158 is large enough to
allow for the passage of a male bayonet therethrough, while the first area 152 functions as a
locking aperture to engage and hold the male bayonet connector.
[0044] Fig. 6 illustrates a male bayonet connector 160 entering the aperture of the
25 housing 102. In some embodiments, the male bayonet connector 160 may include a
proximal portion 162 shaped as a conical frustum that may be used for coupling with plastic
tubing. The distal portion 164 of the connector may be generally cylindrical with a
substantially flat surface that may serve as a sealing surface when the male bayonet is fully
inserted into the female receiving connector 100. In other embodiments the distal
30  portion 164 of the male connector may have other shapes. For example, in one
embodiment, the distal portion 164 may have a frustum shape. Additionally, in some
embodiments, a foremost edge 166 of the male connector 160 may have a chamfered edge.
In some embodiments, the foremost edge 166 may have a curved shape.
[0045] The male connector also has an annular channel 168 located between the
35  proximal and distal ends 162, 164. The annular channel 168 may have flat or beveled edges
that may be used to engage the locking plate 120. For example, in some embodiments,
edges may be beveled to form a 45-degree angle with respect to the axes of the lumens
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15circunference 152 of the first area 150. A second area 156 is defined by
a second circunference 158. A portion of the second circunference 158 may
be fornmedwbyon/treppsedge of the profile lead-in 128. As gathiS2ailometsep edge
of the profile lead-in 128 may have a curved shape. [0043] The second
circunference 158 and the first circunference 152 overl ap. The 20second

ci r cunf definedeoytb8 niate tamgetor.t Imantherremnifodingents; ithes benfetadeetges IIW kend,

e ks EAS G Tl F A A0 R A S0l

t her et hdegrgbs. while the first area 152 functions as a Iocki ng aperture to

engage ﬁﬂ e Cﬂg%gﬁgﬁbodﬁﬁéﬁ@ r8)9 %?&%r%rce 1[7Q %f’ﬂ‘lg%% arga Jléd H%%EQ\;%? a mal e

bayonet *CO terlng HEXESer ire 0 housi n sone
enbaili meimpe, cartesporalirg tbalye)fwemusimdgeﬂ 66 oflhe nmalg baymietJdrmractpr 60.nBdr portion

152, ShoBelnBl, Bo SRR LY Bh BN R SR R Yt DR RSt
cyli ngredgad 168 oftthamalebisdyanet ainhgctbt 80, her fraximat $1afacaﬁ709étheéirsisarea &kl i ng
i s, - yin

connect 810 Beefet LT Bay sl Haveliiaf theyBihd A 1T RulE e
connect malenzayohehvmnoedier 16dhapes. For exanple, in one enbodl ment, the ?I st al

: n s, a
Pﬁifednﬁé‘@é?rlg?ﬁ@ﬁ%ﬁﬁé%é%%gi&g %Of%%' ﬁ%fsﬁm ﬁ%d%m' ﬁfcéf)‘%ﬁiﬂoim in”
sone enpodimatauigces lnétheapenost 142d gles dréssunais ' io ayon|
35pr oxi (aocin 1B BPitRinganEHRe g8, £ RERCa Rt STAL TR FUBE R Pve 1 at
or bevethedoakihgesate Hao infeycebalonseard, asémticajed bhardwdRi (fFggp|7ane 82 For
exarrpl &lfroggc%%g?gg{h%g%ég% S%ﬁ%ﬁﬁa@%u ngg K%B?L?ret’ls? a;];p%egq ) th%‘cl'og(?r%r ee

angle respec
201y 07@2@5190‘lﬁymmn§/tmﬁma&Zoayehetrwdnénmrt 160 intaltiee apertuee tthe locking ot her

. di.cul ded,
o ol t SFRE: O reely S T PR op BB HE R B B GBI melsOag) |
sone entAydneteronsectar 1G00s iabiel to pass theaighibe sﬁcgh@pértlmsﬂ 58|r(glgb§)50|;] hmyaclgﬁ\é gc ?or
750, " FoBRREBRREAR S Es PO RS 85 Ry B e e Boe T SEip v ea.  The
shape dﬁabibayowgpmmdc?d@é isl 8lgned vmtheher;adoélebeae;cbd;ne1t28c(VMInmrcmOfe:clhé.rfﬁﬁe,(la ;Bih'gsn 128

i . , nd/ o -

e cioRed W6 et dn@ieduIf b 6 IR e a8 Bt Rhet Boiswase By lstaiot
bay onetangdhe pufitsr ledd0n 12804r@ades the dhlaenehaBé thsgounetheanaladayaret 160 enters

I nto thenhoUsd 18 val% tI'\I fer%%@trggél\%é??nrfe{% o¥h§?l§se§§{j@.ﬁ9§es of the aperture

142. As pressure 1s toins t connector 160
t hr ougr[004ﬂi apéhe dlstal &urmceazf thengtofila tesdi-ib y1 28 meayabver shaip@6 % héld g mble 7, and

E), "SGR al ! ke Bk S BEE FUSL et B BB RLIRY, 171,
as 2pr estsialsurfaceapithe ecbfltedeadi}m ey ke figt. 16 pthet embaBintants U&l’dmgl durfaceraiag g
oo SORIGREL O diefed A5GBRSL e R 16 S °°
channel 168 of the male bayonet connector. In some embodiments, the proximal surface
and the distal surface may be chamfered. in another embodiment, one of the distal or
proximal surfaces of the profile lead-in 128 is chamfered and the other surface is flat.
30 [0049] In some embodiments, the shape of the surfaces of the channel 168 may
correspond with the surfaces of the profile lead-in 128. For example, in one embodiment, a
distal surface of the channel 168 may be chamfered and the distal surface of the profile lead-
in 128 may be chamfered. In some embodiments both the distal and proximal surfaces of
the channel 168 may be chamfered. In some embodiments, both the proximal and distal
35  surfaces of the channel 168 may be flat. In other embodiments, one of the proximal or distal
surfaces may be chamfered and the other surface flat. In each instance, a shape of one or
both surfaces of the channel of the male bayonet connector 160 correspond in shape with
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bayonet connector 160 is able to pass through the second aperture 158 (Fig.
8). The nal e bayonet connector 160 passes through the second aperture 158
until thewoharwmeb226f the nal e bayonet connector 160 is a&Cirgrsedombtsh2 t he
profile lead-in 128. Wen the channel 168 is 20aligned with the profile

| ead-in 128, the locking plate 120 is pushed back upward by |egs 130 and

t he prothéd eorieapondimy tha8udagaofdabe plufiledbadiine1281 Gdat is, § heuligialsudaembidhdayonet

connector .160 within the. female receiyin r 3 g, 9).
[ 0045] TRET 8pd L 5AC s aLe BEF pY R RoBART 6 BieohSSe BB, ) o o
t he mal adbitiyedllyt thedinicleess bf the@rofite [eladdre 12 ard thestidthlof the dhanne)ohthe realei n
sone enpodi nent s h 5distal .su e of the profile lead-in may be flat.
In ot hreTBa\éc?ﬂr?gﬁ?Wﬁ{oﬁG&ﬁree %‘?pé?’gmaéemﬁ‘ié%;“ﬁay be chanfered. The chanfered
sur f fice [0050] f acWheh tieamalb dal ot icomnhgetat1€0 110 cleugatyi plaretbyedhe lekingl 168 of
the mal ¢ _ba et .connector... In ne enbodi nent oxi face and
t he di SPEFG ﬁ%?’faaqf alth'QSeOférheaWIa%r Sl ncogﬂ%gt% re@e’ﬁ%g%?lr’?eaéb {,E%%VHEM(’)WB t he
di stal eealipngowemiper 12a1td ficmsa sdal bétevepn tlia demlihg adniber 12Bandthetsanber efd and t he
ot her syrface .is_ flat,. 30[0049]1n so di ments, the shape of the
surface§5%$P9W8“éﬁ$8L@Ffﬂ %gﬁ£$“%8?T%§B§ﬂ§3mAth the surfaces of the profile
| ead- i n[0053] FOThechdtiopl168 may eneressdaaibwmevard toaretbase tie realebagenedf t he
chapnel 168 C ered and.the dista face of _the profi .lead-in
26 ey categE ol ol AT e Bl onlRRbP 1o nonRaRL oh e iR 58 i
sur f acepres$ed dewnvard bk IccaiBigmate W20 atoaes dowslwardungicthe meatdlbalioneintéd mbpt h t he
proxi mal, and di st al SSug%@ce of the channel 168 ma ,G% flat. In other
brbod: nepate graliepadiE R Bf=tineal T s ah R 0be. chant or od and
t he ot hppos2lr f skseméntimined bhows the femsleamreceiving cehegatorai00omay oy iniptdnerged naces
of the channel of the nale_bayone onpector 160 correspo In shape with
Vo 2011705005kR el ER GEORYSM IR O R iehi g PRECAT T A, PORRE
pr ofs | etwoe #deé,ror bixBe luhheats. iFor eadh luhnenda &icking platé Bpeovided. Ha sopeof i | e | ead-in
128 is {J . 1h I stal syrface of the channel 168 is ,carrespondingly flat.
Addi ¢ or PPy e OhE b nRB koK p e ik S PB4 RO MACH of ¢ e
channel embodiimentspbre rayoredbckirgpiatet arayl&inteyealig fippmex iwithtteé puttdrel 0sane.
5[ 0050] nal e bayonet connector 160 is. locked into ace by the
| ocki ngé/époﬁ%? %B%g% n%, 8?%?%@0?09 '%p%{est”haé' brinde SHtQ‘[%%%%’?; or 160 may
be i n caubsaguently thupléetestha bution n@Srbadditicially, in semeembsdiaients bwhape bhshe
seal4y n the surface of distal portion 164 of the | e
Doy Sher BRI ETARE e Gadite @ertbork Hsfen e Bracdnd oot dRies: o
r el easeFdriexampleg irbanecemethodlrfentna éicst tckihg Plate assoctaeed wittah €rst Rewinthaghave
connect £ |y, the bytton 1 s pressed downward, the
| ocki nggémérﬁfgref%g%\?!agﬂégﬁ\«ﬁﬁoa E%c[opaﬁc{c%@grpgqq% aﬁ%c{;c@ﬁ%cfw%éa Sﬁ&%&\"@ﬁ? t he
prof i | endyehave msurted pemiinatayrfass dn Bhotbegéxantipe, the disthl surtte B the fr§052] As
ment| Oqgg(ir?gbﬁx%méyhﬁa\}ceean?l%aernfreree%es'u\#ageq, Wq”l(ﬂg %e |§tglrsu%fgge orTP Q/ sc-?ceonlj rré)ék%rgreprllgtg din
25 may have aflat surface.
[0053] Fig. 10 illustrates a dual lumen female receiving connector 200 in accordance
with an exemplary embodiment. In one embodiment, the dual female receiving
connector 200 may be designed for connection between tubing from a blood pressure
monitor and a male connector which is attached to tubing from a blood pressure cuff that
30  may be fastened about a patient’'s arm. The dual lumen female receiving connector 200
allows for two air pathways within the connector. As with the single lumen discussed above,
the dual lumen female receiving connector 200 includes a housing 202 that may include
upper and lower portions 204, 206 and a button 208.
[0054] Fig. 11 illustrates the button 208 with a locking plate 210 and legs 212. The
35 legs 212 serve as spring members to hold the button 208 in a raised position within the
housing 202. Additionally, the legs 212 provide a holding force to secure the male



mul ti-lumen configurations. For exanple, the fermale receiving connector 100
may i nclude 15two, three, or nore |lunens. For each lunmen, a | ocking plate

i s provi dwd.20iw7snse enbodi nents, one or nore | ocki ng plraras2mmeypeise2 coupl ed
together. Additionally, in sonme enbodi nents, one or nore |ocking plates may
be integrally formed with the button 108. In some enbodi nents, one or nore
| ocki ng cphradots 23ayn the femdiepeceiang tgnricctonediea tite tswobme qowmed tpgethepl Buatiso t he

button 108, [ tignally,. in _some .enbodi S, 0 re
ocki ng T Bee 4 hpR Mk ikind BRE"ST REPEUMTTRIS 1 4 fo B8R Boetifinadt ol
| ocki ng [q055] es. THeolockixgapiptec210i inclodes teotapetuner 220 sorfe foseadhdaengf theaiuel
associated wth a first |unen have f ered.. oroxi.ml r whi | e
2 seconlirTestRMAL el setetar Ry JYoimé oEBRHHENE, 1 blPee 20 il o
pr ox$ maidesticdl.aThat i$, thaapérhees 23Campy bave the sdimetalsinsilar Sze @ndfshapee thiother
| ocki ng_pl at.e have a chanfere urface |l i rface of a
second F%’@RF' %%YQP\ge%??Iﬁ"ﬁ aﬁg(;léregggﬁg{ay%y?g‘lé%.rerfagggfﬁ_cﬁ %ap “illustrates a
dual | uadditibreaiy) i@ somesambatimernts,tbe tunmengGlay e asEcido dansmgortthe Isame fleidenpl ary
enbodi ment .. I n,_one enbodi.nent, the dual fenple.recelvi connector 200 may
be. dest AL oSt ETRRR R dhe b e me BencP T ki B PraBR AP E ot cor "and
a nmal e [O56FcCt orhevdpecthras22atdf #eheckingplbtel? 10garé configardd todaciljjatesseair e cuf f
t hat, 30 . st ened _about a ti ; r The dual |unen f | e.
oold i Habeisf b BB PSR bodherRle £ty P T ARIs SN irg 0T eRRE M. o
As Wi t hptelentsigrtbéierdmovahthdresicans.s Ad satig ¥ies apdrrel2d0 ihclogecdreethpefiledesd-vi ng
connect gr 04 ncl yde . h I N 02 that | ncl.ude upper ower
porti on"s%s fgg TES@ rcﬁ'ﬂedlsegg'ﬁlf%ncogBéyte[aOIBgﬁ'] %?%e é‘{J?lofiltlrl‘q %%%Drﬁlé(?se@b? h-llé’ebut ton
208 wi t prodilelleadkina @4 lass shondrOin digs. H € gad 22 2nd Gbrerdlly mgg haleregmneavhich spri ng
menbers_to. h t .n a.raised position within the housjng 202.
Addi t i o%’f&?‘F?%Lﬂ/ﬁé%B*éysﬁg“ﬁ&%@ ifksiohbr3geuas iealy vagatet cofnattaral® o
2011 078215 BETleaROE0LiI0IBEH 882nantorrdO0t Eor @dinple, it bae Bmivalimeant Gedentsrg
connect r.\A/nga X re coupl e ther, That is,. the, le 212 hol d the
| ocki ngr%8|°at e éﬁ%ﬂfq%mg%gﬁ"tv?%ﬁo&ﬂ? gg& ﬁ?‘?%aa gomﬁeorﬂﬂmgp%@?ncgiq%lpc@%_
[ 0055] Mlate 216ckwarg péuisanidlly flabslirfabesSdven tap térior @ftha2pertoree 220r Taach | unen
of the . | e r.ecei ving connector 200. I.n so odi ts, the
aper t ur Sbzalel bR e o conthyl AP B s o 8, E8E 258 Thgy 1 ATE0R ne
sanme orcagiesporads teitizerading of tepauter] surfatd ef the mfztel bagomescornewer 280. T
apeyqt ur es; Lfferent sizes and shapes. Additionally, in some
ente)j(g)di n@ﬁ'tué%?% Ee lnu"r?%%sagr?gﬁl!ggr ?fss@&éﬁl?{)a? P)gﬂgﬁgtrc[antaﬁge éﬁg'qFr@%’,W'tpntp?e in
ot her esiaouiélrod thesmalerbaybnatennmayort23an The substantisly Gatenifated pb4leftends tohe
ot her. : 220 of the lLqgckin t 0 are.configured to
Pac 1§ (5P e HENTafREE s hoo R iet it i sl Ao ites Sty 1 e
f emal e sugeed 25 tppemstowatcoa dizDedds 263 gfitiew RKiNG @latd1210. Iheme\exbmbley e from
As suc 3 e r 0 include curved profil.e | ead-jns 240. The profile
| ead- i nrbsfn %%h@%ﬁngﬁﬁﬁﬁ 'Saﬁ'#”% 9'3%5 goﬁeatdm? igtos ‘?g? e@a'é'%‘? g&neEalyr of i l e
I e@d- i gt thkinalserfadm. iA® deegsn Figl13grtbe lizkiag Sudasec25d iy B&jorimad vithegi ons
Vn\g: ghbg}@%ggﬁegﬁfégﬁg@%ggﬁg rléck'fn% Jd%(e”ZlSIzlttr%%glti(I)nnsst%rat tlau%]ou%,r rasdﬁJ%gcri Iegge i?‘uf the

left and right regions 260, 262 toward the edges of the aperture 220. The shape of the left

and right regions 260, 262 is the primary factor to the ease of insertion of the male

connector 230 as it rides over the bulbous surface, forcing the button to the "down" position.

30 [0057] The curved portions 252 also extend into the left and right regions 260, 262. In

the left region 260, for example, the curved portion may have a convex contour. The convex

contour may extend from the proximal edge 266 of the locking plate 210 towards its distal

edge 264. Because of the tapering of the substantially flat surface 254 in the left region 260,

the convex contour expands as it progresses from the center region 250 through the left

35  region 260. An apex of the curved portion is extended into the edge 272 of the aperture,
forming a curved ledge. The right region 262 is generally a mirror image of the left
region 260 and as such has similar features.
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15within the femal e receiving connector 200. For exanple, in one

enbodi nent, a center region 250 may include curved portion 252 that extends
froma prweizoalo7extge of the | ocking plate 210 toward a ®ulbatsacnwioaisby fl at
surface 254 on the interior of the apertures 220. The substantially fl at
surface 254 has a contour defined by a radius of a circle 256 (Fig. 12)

t hat col[0058pondRefeminghe FigadR ube pfofitehaf toeiswrstantinlyaftat suffageRS4rmabd agemet

con_nect 2}% dis%g%%e;rdh agoﬁég tﬁg SH sté)ritla ﬁﬁ%ﬂﬁ&?&#f@f%hg%htﬁgg{onl eSOb Aeer as | ong

as it c rrace anne
connect defirzdihy the eirsuhistesnce iofih lciyclé Ra6 theaticoraejate Bath dixe emﬂmferemeetbftthand ri ght

regi ons | lally
ot suefdite! G ride baopsfedng 808y 407 nd GBIsRBRIRR irkice o HEIBA A 1
| n ofe egletrrpglan;yze@rbw ewevert inay hagg different n:refllbeaddlffereamnb@lmsntdeljor

| €201 o 8ty AR B, (GRS A 2B ASIHE SUTAPE, BBheals

seen in OCkI n'g s ace ornmed Wt h
.097") badlwbstaﬁﬁwylsbalbhﬁgxeenlg‘eIéﬁénd rlgrntsreglonmEGQ @sa Mm)musmbodmmeu’sed edge

in left t 220.
S Al R R R g Vs B M B B 220,
t he easeprofife. |In9the'r embodrfnantsethmireﬂlemayeretahghta&fbnaave tout Ie@so tblaerthe! he

bul pé)us rso‘ﬂ foq‘?ﬁe %%gércriegignt he button to the "down" position. 30[0057] The

curved or 0 extend into the left and right regions 260, 262.
In the [@BB] rethmrprdfﬂé)]eaHems 2dGpolide theniaitiaLicontatt panfades forrtiesy make/imayanetonv ex

Cocki ng oTaEie SRS eRHn A, YN B LlRe B hel BB R e B e o
the su b@hmlﬂ re@;blvwgfd_oanecmlsfwee IPbig. 13 tlnehmpl helising eginadrer Eﬁl@emdvbﬁ tmmu;ei( e

. J s 0 [
COnt O SEAPRRAT 8 oo BT B LA AE TS A AL SRR 12
2721 %f cdmeaqoe%@cmtadt'mg rlihmgroaledeadﬂadzm@rﬂgm cehter regign 250.eTheocor2&? of the

Peat ur e 0P B Gh D ia8E eBle dfor ohat Bt Biss PR pBInd M A% . 2

prof i | edeyynwane ugplilise serlinglsLifade dtthesmafeahmoﬁ&ébonng/ctmmee ableAs pd$§ c us S ed

b 2 h b
ot e Eapof A AT o2 o BowR L B Fo. T o iR e g Rhr AR vmpunﬁ‘ir\’ )
ci rcunfls Ieﬁ@@djﬁtotthe apérduva @20 antiltthe cimarinel dfdhye mete mmnebctouneélamwl'dﬂ&i

PovRore SR A AR pSe 01 Rk b€ 1S A kagod ISR BR xarp

howeve és i n P exanple
in one @db@dnmcmrZQOWGthmthblfemalefcomhmtmROQt zwmeraﬂhbynaﬂé baycmetface 254 may be

defi ne t. al and_fri s 260,
262 | renneBoR R SRy Whn hEleie lcRfiababeofido, EXEeng rnhe’ 8

appr oadsesrupbher @dinpg, map contatti a1$aayng1smfavee)f ther mblel bayohet cohmetore30acl sea nt s,
the proflip.dipy be slightly concave, but [ess so than the 10profile of the

center region. [0059] The profile |lead-ins 240 provide the initial contact
su2Pacd806Q]r t Ae ilivairated &rybiGet! 7ctha rsebstamtlafﬂﬁﬂathurfan@ 264 mlytpleqmndEuI@rly 13

illustr bé’ébo r|n emal e re IVI
connectﬁﬁié%?al FEIJT% cgﬁhe ﬁ%ﬁ@qg&ﬂg gatr{% LIS 0 56 & 8 e
det ai | the distal purfaee dﬂmﬁsprnfye ld=idgin 231@ may tze ftatotrsscmm:embminemsetNe&fmw ng t he
mal e baypy ' the f|Ie e i.n_240 t he
center reg?%%ﬂaggw&h%gézor?? %%q% aﬁw BroF |°|f 8%55"3 ?\'a%}d Ogpa XR%RWB
bayonetsagerstfacer Inxgherfemtpaimenis, thqcrlnayngorpﬂtlalte diféfent surfaces. A
30  corresponding engagement surface of the channel may also be flat to help secure the male
bayonet connector 230 within the female receiving connector 200. In other embodiments,
the distal surface 280 of the locking plate 210 may take other forms. For example, in one
embodiment, the distal surface 280 may be chamfered.

[0061] Fig. 17 is a partial cross sectional view from a distal perspective of the button 208

35  and the male bayonet connector 230 with the male bayonet connector secured within the
locking plate 210. As can be seen, the male bayonet connector 230 is secured within the
lower portion of the aperture 220 while the upper portion of the aperture is vacant.
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downward until the sealing surface of the nmal e bayonet connector 230 is
able to pass through the aperture 220, as shown in Fig. 15. The nale
bayonet cwonetrtwp22230 nmay further be inserted into the @apErisare/ozm®92 unti |
t he channel of the nal e bayonet connector 230 and 20t he substantially flat
surface 254 of the center region 250 engage (Fig. 16) to secure the nale
connect dvdditignallyi theiprofilé eafiamad@, the sulstantially2it0 SUW@Q&%endrmeediSjalyonet

connect %Drf%ozéosofstﬁ%%ﬁﬁ%}é’lai%%{b rtngﬁ eEéH”‘E’é e Joﬂﬁa% Q(Atﬁ'ﬁue%%’élﬂﬁ%to?{he

seal ing ne sur?ace of
t he mal @awydonemnactmQé@tmsemtmanseaayari@ecd)mm 25[ 0060] As illustrated in

i stai 10062 o BRI bERbareliaBl T4t niferenbofe e WEHBIE AL AR B
enbodli rrﬁme otherdorgiiss tFigs. §af2IOald15trefe alﬂemqtmémlbedlhmtbafmhédxenmwytpeofiid at. In
SOme e"%%ﬁ'lﬂ?nl%zzgrtic%ﬁar tf’é |I|§sll’rra{ e%ﬁogiirh%ﬁ h%(e/ﬂé ltrLe sAn’?@&eﬂe’? 240 and a

di stal surface ’I o king pla sane sur?lace I n ot her
enbodi naharsptetm@y asdhe emhsdlmleut@OQMnfilh Eigsnﬂ gnat 1121dm$ wntnpﬂiﬁlmlead}s]scﬁﬁdnmg

engageﬁ%@ﬁam ?g%e&{éﬂgﬁﬁe@ﬂ% Pgﬁp{e{ 8 28 it ﬂuwz'ﬁp B8 §rhhe male

bayonet conne ecei vi ng onnecto hﬁ ot her
enbodi nmemaker "blHQOldi"%Cb.llin sasd theenal@hajfs aré endldeckomthe drgé en@ dthetgletaabe ot her

: . : ,
chany er Eaer SBERIRer HqEAR FABRMCTRle oS 1 Bl sasll Bl G AR SR
per specthevaition latete Thus,ttbe prbie ledbina282timtheriedt endaaglﬂmeglormnayebawa 2ide wi t h
the mal grah@y s uF&HQr‘?86rﬂgar§8%’{h%%§égﬁotdﬂﬁ&t§ BouP QY RIAGo210. As can be

seen, the mal e onet co secure ower pOI’tIOI’] of
t he ape[Q0§3]e 2 Fig. vMSullLtstraiee appgerodiraentinaving & préfide kead+in 9@ witls a\cantimious WO

2011/ 07 P th
subst an‘?%ﬁllglﬂ\}léﬁfmgé P gioglg @Qﬂgﬂré%gﬁ ﬁg"%ﬁ fs'%trél%ggélﬁ gﬁrgacf%go Trp’?ﬁ'é tPSc k?ng
pl ak%e 2amiretypf thedlat rgagingssanaae 29irtaly hiahe a phefitnedfineti biyhise uadumfé)ayweﬂ
appr o6 AP ek orreRpRds e B FrraRPR Bt ESRIRE B e miipRbeD40 nay St ake
ot her f@nmCtOF?% ThegsubstantiallyStat amr@calzgérgnaadljaimta@etmfﬁm;smfnat he .
| f I 18 t

havi ng e A b o cieBddtiace d BALbY bBle 2 0 L drboon R SR TR i oo, 1
and 12,[0864] wi Fm 8P diLuptrates en@nibadinEBR similat tefthe amﬂodlmymts ilegriatsasin ext endi ng
f h tth

| urhereye i <%, Rl hohtedRRLUE iy i Eudh pASoRER PR Slat of 1o
t ol er arfd@s- 16r2ad &, bativéthdawen lett thaadi thevérhibodimart! of Fidh&. iy, QOShlaaflérgeﬁ 0 nore

| | h. Thu th ofi |l e | ead-
‘2322' | % t{ﬂ%ﬁg@gé&{ﬁ iRdsd fﬂ@‘?ﬁalggmosags}gnngo% th§ ml c%oz&h tIOFe(E%}ﬁedlﬁ? e%gﬁ I ns

conpar edretler Q?h@I@ﬂﬁdaﬁlnwﬂitQmabhdhwnteﬁelFerg:e beeamttie 1sad-in [29963&1 Eegnalw
| 1 ust | ead- nuo
br ot 1 6 e gt AbeRe saRE' e hoBfih dslin Gioar Gidett mbubodieyng
suPP ac dopinal dimegisions, ThedatiSuiace 862 is witlertthan frl tae emb@dmem oBEibf frand92 may
“ﬁ“e 2 SRR o 8818 37 1R SRbGU L BLERER Alp Bl SIS IS g epiond o

the circunference o
subst afdpes 22 anedbicls dlet, @pd sreightyr adual |y tapers fromthe proxi mal edge 294

5(732'[ he [656?5] al ﬂ@ﬁroﬁlg%ﬂ mt@geélé)rﬁaiﬁ' tggna?rLt%ea r%%?vee} low |nggrP 50 o?cr:]eegf tLhe edges
male connector while also maintaining a robust distal edge of the locking plate so that it
30 locks/holds the male connector to the female receiving connector when fully inserted.
Prototypes have been built of the various embodiments described above and experiments
performed to confirm the male connector insertion force that actuates the locking plate
downward to allow for insertion of the male connector is relatively low. Additionally,
experiments were performed to confirm the axial pull force that results in the male connector

35  decoupling from the female receiving connector when fully inserted and locked is relatively
high.
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[0064] Fig. 20 illustrates an enbodinent simlar to the enbodi nents
illustrated in 20Figs. 11, 12, and 18, having profile lead-ins 298 with

hi gher edwye 2bof79280 t han the form of Figs. 18 and 19, Ipatr/usealo/obmeer | of t
than in the enbodinent of Fig. 3. Fig. 20 has larger bulbous radii in case
the mal e shafts are nolded on the small side of the tol erance range. The

| ar ger §0068dus rtawdll be wppérepitatithasetdierdimare skikincthe artiikatwedations@ntiead- i n 298

comar e Pl aLP Ak o dhnalEgitkn et aBRgURL G1dBA BB ang - 50,
i s w derltetnative embédimentscué aesordiogly Fomsidered witlin dhxe scoge of thieqresemt edge 272 to
f I 272
01 2. AR RoEr33gh e, e Bl U5 BOSROME Skl s o 0858 2

mai nfai @ profile| pxofile &ag im.ow i nsertion force of the male connector while al so

mai nt ai I'['?}d’@&a rROUSL #éréuh%m%ﬂ%‘fe&f c{t'&ﬁlyﬁ&’ﬁ&}ﬂ&ﬂmﬁ:’ b a1 fefidl td%

30l ocks the na e cohne e rec e|V|ng connector whe
ful ly i openitgdpeRure; ot gtherspdssageviayeifhd tluit refefred tceharejmoaube@abenilsnmwcs

d b ' fi t
maort i oo er ¥aiyRRE PR MeBR RBRS e 8" gL o BB BARES,
i nserti ganerally dﬁﬁcnmmbmamaeabdlwenedoaneqtm pgether, thechrnecoastructures

teﬁgf% §i el 9’%@%%%% The csﬂgé&.snpgmfaﬁm%awdaj Bévo%sté gﬁgg{) 5%5 in

['rn recel vi’ng
fully fes'@ale eteiing doook@drsmndrtbdalataspetttye thibgrsectio® can be by means other than
2011/ 07 2 9 se .of ordinary
skill i %%t%ﬁggg&tﬁt ﬁ%l'? Q%gﬂg té](r%gﬁﬁ# toV\‘thtérarqg &Qgsgfr'rtb%gél Ohg%bg%ng be made

gi ven t uestdittingofentyledepd papslinwount. Such vari ati ons and al ternative

nmbodi t
nvent | BRE8L T AUESAGHaP Riehe e S Bl tabr bt PRl e foft 2 Cur vea
por1§ onleﬁwafdnrlgﬁltwarq;mﬁ bbttom patwive beldmadnernout{aroOérT]:dXshmaedtaheroekwnse,l unmen
or ot ner helBtorelbbuidey € bhfusb By i3 plPofE o b B8 SREESLS. MTquid,

or ot her gssa erre l'i quid,
or ot hewn ing Ofrﬂae exarabletorﬁme lnwermbovsmdlob ridt cmagdthmtatrobe p(amoala,rly as

gr anul age ggsﬁﬂféj'oﬁérﬂﬁhonwef L& %Jﬂ nqﬁ]?ecsrs'fggggca@g\ég % et

connecte connec o ruc ur es Ral ed.
The coqur@fe@@ﬁeﬂa@rg 1 attached, e:odplad dvapected, jeined entidhe m«ax)lafeemﬂee recei ving

E e QirsrBEbioBl ln SERALLAE nldtBBaRRIhb RS TRt Dtprifeein gL T 1Mo @
Wi t houtelﬁfﬂﬁﬁtﬁ@ndjejawecm@arnént beiwegn dlaments. &\s such, jpinderd refaperides dp@d68] Al |
(i“5|r S?: 'r@&%gsaﬁﬁf ﬁfe?ﬂ%?ﬁmc( gle&egts%{?@ ﬁrrectlgoverqe%%cf an '"if'ﬁﬁgmg@'}ggﬁ?gb%?‘?r |Cg|ht
hor i Zor{pquQ] cl rpamhggologles directly or indirectly set forth hereln various steps and
operations are described in one possible order of operation, but those skilled in the art will
25  recognize that steps and operations may be rearranged, replaced, or eliminated without
necessarily departing from the spirit and scope of the present invention. It is intended that
all matter contained in the above description or shown in the accompanying drawings shall
be interpreted as illustrative only and not limiting. Changes in detail or structure may be
made without departing from the spirit of the invention as defined in the appended claims.
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and countercl ockwi se) are only used for identification purposes to aid the
reader's understanding of the exanple of the invention, and do not create
limtati omne,20pzn7vizsul arly as to the position, orientati eaf/useoselsef t he

i nvention unless specifically set forth in the clains. Joinder references
(e.g., attached, coupled, connected, joined, and the like) are to be
20construed broadly and may i nclude internedi ate nenbers between a

connect (MNYP el enents and rel ative nmovenent between el enents. As such,

j oi nder references do not necessarily infer that two elenents are directly
connect ed andVhati if ¢ixisredrigsl ati on to each other. [0069] 1 n met hodol ogi es
directly or indirectly set forth herein, various steps and operations are
descri bed i nlone pderials r@cejwagpomecmsé@ramnoeptma@ecttqmé;eét@mglqomprliswgt he art
wi |l 25recogni sﬁmB%rﬂ%@&ﬁ operations may be rearranged, replaced, or
el i m nated w thout necessar 'y departing fromthe spirit and scope of the
present inventionatephpysingpesiierid that all matter contained in the above

descri ption or shaub HoEnaSEAMRIALEE CBIIAThodude shat erpreted as

illustrative only not anges | or structure may be
maded wi t hout adwﬁam mowgably gwnlwawéipn thethqusmghend nventl on as defined in the

appended ol abng 004407 R2RSRETLUSRILNAELENZ LR DBl 21 o

is: 1. A feml cei vi ng connector confiecting sectl ons &
conpr i slogling pl?é@ba\n@g # prafileclead-imiorthesi gesnpiisingp  housi ng porti on;

a bot t om housing %R'tirhér@dh ‘é‘QlJcQteh*H?g p‘?&uﬂQILﬁdé’&tRé’EEo‘n%’]e?cP{deorSa but t on

moveabl y coupl ed I'n the housing; coupled to
t he but thégifagihg witvd n@lﬁ@@ne@omrw the intedacing swfacetehtenﬂeelong@t lehstta havi ng

a p{@fi k@mbﬁ%{dat‘ 18ach Wré@??e% Q@L a;?rlpuﬂe ?ﬂhé rHcﬁirnp?Ja é@gnéﬂ'{e |ﬁt‘éﬁaé|9§ T

proxi mal side of the profi Inte I n e connect or,
wher ei ntapREed; gleng gnecerripors of thecal legst telssideésing at Ieast a 10portion of at

| east three si desaﬂcﬁﬁg SRS EReQbnt st%l%%‘é %teas%c‘fq%@ tljié1 h|@t|§de ci ng

urface is tapere one or nore o ree si ocki ng
sur f acefor é@%&tﬂé‘l tfemmalecnognmtoeww tife hausing af thedfgmslegeceivieg ponm‘actoe aneiad in

for securing the galesARRPALQL AL Rbieh BEniBHII BicachBRulEEBL R hgcei Vi ng

connector; and
15 locking surface.

2. The female receiving connector of claim 1, wherein the locking surface is
perpendicular to the substantially flat surface.

3. The female receiving connector of claim 1, wherein interfacing surface
comprises a chamfered surface.

4, The female receiving connector of claim 1, wherein
the aperture of the locking plate comprises two overlapping areas; and
a first area is defined by a circumference of a first circle that is smaller than a
circumference of a second circle that defines a second area; whereby
5 the female receiving connector is configured to ailow the male connector to pass
through the second area and secure the male connector within the first area.

5. The female receiving connector of claim 1, wherein the button and the locking
plate are integrally formed.

6. The female receiving connector of claim 1, wherein
the substantially flat surface extends to lateral edges of the aperture; and
the substantially flat surface tapers in thickness distally at the edges.
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a substantially flat surface | ocated between the interfacing surface and

t he 15l ocki ng surface. 2. The femal e receiving connector of claiml,
wher ei n twe 2boakdaeg surface i s perpendicular to the subgrcantsealbloyisbt at
surface. 3. The femal e receiving connector of claim1, wherein

I nterfacing surface conprises a chanfered surface. 4. The femal e receiving
connect or of 7cl ai Mha fermbilerr&tsiviidieormpetot of eainf 6, wWherdin thel inigrfpting surtamepr i ses

| appj . fj.rst i s_defined b
Ci T cun GFOHIES TR EKAERs ABRRy o g sehBand RERFBRO R o i r cun r ence of @

second circle that defines a second area; whereby 5the femal e receiving
connect or i s 8conf iThe fadale vecdiimy\cdrinectornbic|aionh ediecsin the uhswmntdliydiagh t he

second area and secure.the mal e copnector within the fj 5.
The f enaMasGedts 4 TR URNcPB b oL aefiac B e el bl sernese

| ocki ng aphditis obsireoitat agfaak loftheanatedonrtectofrhe f enmal e recei vi ng connect or of
claim1, wherein the substantially flat surface extends to | ateral edges of

the aperturey, and ,the subst.antia flat . iR 1 hickness
istally ar ehe eAyBTaR aEI0Y PyRbss R A ROBIEHREGETeshd " CTEST,
f emal e recei aihogsiogefirihgat leastohailumén fonflaid dow, thkedousing firther ogmpnisirigace

expands in thickness distal .as _the substantially flat surface tapers.
8. The female recgﬁ%ﬁ%usé%%g bA"0f claim 1, wherein the substantially

f! at surface has a b@ttbmtrw%ihgIpbgti_on@nspladlto theddp heusitef paméah; bpda r adi us of a
e o oS BTRRD LR o A R BB PR 38 u op PEeBL
conpri sporgjoa, the bsitorgfudeén cormmisiag | east one lunmen for fluid flow the
D Lo et TR nfr BBrR P AP e B S0t o
wi t hi n térgurintios iwith tizenbuttoatvehemefdrceys apriet! dptheduttongr fwoa surtace of the lockirigon
o e pBRERL % D permees et SR T A R PR
t o the bitthe apenuret wheremuthé profiledéad-imgfuttiberidongprisestber, the | ocki ng nmenber
defining an apert E%ﬁwgé‘éhﬁ&e"lo@:{t% !’:ltl 5 prlo()a<f?rga-l is%e%?];ib%jttgr% s%ﬁagedgﬁhe profile
lead-in for interfacing with a male connector;
a locking surface located at a distal side of the bottom surface of the profile
lead-in for securing the male connector within the housing of the female receiving connector:
15 and
a substantially flat surface located between the curved surface and the
locking surface, wherein the curved surface extends from a proximal face of the locking
member to the substantially flat surface.

10. The female receiving connector of claim 9, wherein
the substantially flat surface extends to lateral edges of the aperture; and
the substantially flat surface tapers in thickness distally at the edges.

11. The female receiving connector of claim 10, wherein

the curved surface extends toward the lateral edges of the aperture; and

the curved surface expands in thickness distally as the substantially flat surface
tapers.

12. The female receiving connector of claim 9, wherein an apex of the curved

surface extends into the lateral edges of the aperture forming a curved ledge.

13. The female receiving connector of claim 9, wherein the curved surface

terminates at the lateral edges of the aperture.
-15-



10of the aperture, wherein the profile lead-in further conprises

a curved surface located at a proximl side of a bottom surface of the
profile Iwadoim7ds interfacing with a mal e connector; PCT/US2010/061892 a
| ocki ng surface |ocated at a distal side of the bottom surface of the
profile lead-in for securing the male connector within the housing of the
femal e recei m’4 ng Thafewilerecediranmbnaestabsftcaimi SMherein the ssibsthatizdly flatat ed

cur | acoSUBACETHE 4 oRERU Do mant e BBt ey AR ThA lEsirat €

substantairadllbsloﬁéracbutewdrhceofthe male coriri@ctofhe femal e recei vi ng connect or of
claim9, wherein the substantially flat surface extends to | ateral edges of
t he aperture and I f t SS
distally at tﬁe egﬁ%%ﬁé@?&%ﬁdg@fnxﬁ%&%f et |ega§@8ee?’€ﬁ‘n3°éé‘g‘ ulrfggé;lgof claim
10, V\/nepenpandilhdarcturtlveebtzstarftlameﬂat)suéam toward the | ateral edges of the
aperture; and the curved surface expands in thickness distally as the

substantiall yzfla r r

connector of X%I ai t]r;lla'g*pl:'\rniv\ﬂer?eeclten gc%nnector?fcan Jgfz;&vrh\%%ﬁ" %EWA@@ Sgﬁftg%é/n Intﬂ(lento

t he | at profile leathss tie gamee aqaedtstaieurfanemfmlaclom neghbeedge. 13. The
femal e recei ving connector of claim9, wherein the curved surface
termnates at the |lateral edges of the aperture. -15- WO

2011/ 079225PCT/ US2010/ 061892 14. The femal e receiving connector of

claim9, wherein the substantially flat surface has a substantially
constant profile defined by a radius of a circle that corresponds to a

radi us of an outer surface of the male connector. 15. The female
recei ving connector of claim9, wherein the |ocking surface is
perpendi cular to the substantially flat surface. 16. The female

recei ving connector of claim9, wherein the |locking surface of the profile
|l ead-in is the same as a distal surface of the |ocking nenber.
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