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Technical Field
20  [0003] The present disclosure relates generally to the field of medical devices used for
the transport of both gaseous and liquid fluids and more specifically, to a male bayonet
connector for creating a releasable air and fluid seal connection between one or more

sections of tubing and a female latch connector.

Description of Related Art

25  [0004] Tubing sections, for example, medical tubing, must often be joined together to
provide for gas and/or liquid fiuid flow from one component to another. It is further 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 wrapped around the patient’s arm) is connected to

30 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 stent from the patient. In order to switch

35  between the first fluid bag and the second fluid bag, it is desirable to merely detach a tubing
section connected with the fluid bag to the tubing section connected with the needle or stent
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35between the first fluid bag and the second fluid bag, it is desirable to
nerely detach a tubing section connected with the fluid ba o the tubing
section CORPEEYE®RXith the needl e or stent WO 2011/ 079?55&@?‘)%@5%/ 061896
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t ubi ng PEASAA EETRYPROUSHEN She Brtiend W*’t*ﬁik%?@éh%lhhe Gﬁ%l)é(rﬂoéﬂe‘a‘?%w RiInGEEaliRBN t he

pat I eNtgohSecidd With fh%Q%'vM‘IJ@béd eatnent via the connected tubes due to
i de- | cads 5caused by the weight of the connected tubes and conponents, as

vel | af008E; deﬁmngﬁublng RENTSCIArR are RIBBS tipakage gk yrwantask disraanesion

per soniflen tlﬂé)Q&%FBrsttlh?édEW Ry tr&RibAt Via fREoRAEtEG Hibes Sué BSIsiHE-RabBe use of
mul tiple tubes fo air or fluid between the patient and the

dev? ce capssd Waﬁmeéﬂht @EW?&PH“?F{S%’W@%?“%F%BOW@%§§|V‘@"ﬁﬁr@ict?'é?%tal RUIES as the
Di narragf{?,@qg@éseoystﬁglpgﬁemr@mgd%;Hérggh,{éy CGeneral 10El ectric, enploy dual

tubes for connecting the bl ood pressure cuff to the nonitor. As such, a

connec{@06] nc| 'Eid’lhﬁjmﬁﬁﬂ eptaie medicadaviceg seqyirerthe U@ of MHEPsitiasdar bet ween t he

tube SQEERNAG alror fiGid beRRR the Batiht bRY MEUH c'éa\#oPGxérﬁplé fISHrt‘éirF#Hadiélé{ of ONnect
and di sconnect nultiple connectors when hooking or unhook |ng)ha patient to

t he noRIoogPregsgOMPIitRss.i SYEB BRde Binamap|Rieeaie ﬁﬂ”ftsnm?“B@ék@?Q) genaergt i on of
t hep SPefdticC aﬁnlpm;» dualNebegion Qorih‘fe%wg fh%ftﬁéc?‘d‘&%s&é tceﬁlumé %dhlt@ln dA@QYch a

description or discussion thereof,”1s included for technical ref erence

pur pos 68nnsetay inghedingsmuliipleralr passagesdPEdicRCHNG pistaw hefwean thstulssesmens isscope
of thejboMpM, '38%3 ?akﬂd lﬂgwﬁgwﬂdwﬁumﬁné&oﬁf%]d%%ﬁh@ct BRI EorfrfRBRRRET O  May
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an inner dianeter of a receirving lumen within the female |latch connector
for cr&eanerfte Mventipnistebs bysdween the mal e and femal e connectors.
[0009] | n oneRl npl enment ati on, a mal e bayonet connector includes a shaft
defi ni

[0008] A male bayonet connector may include a shaft defining a lumen therethrough and

20  a grip that facilitates gripping of the shaft by the user. The outer surface of the shaft may
define a tubing coupling for connecting with a section of tubing, an annular recess or channel
that interfaces with a latch in a female connector for connecting the male bayonet connector
with the female connector, and a sealing portion that engages a seal member or surface on
an inner diameter of a receiving lumen within the female latch connector for creating a fluid

25  seal between the male and female connectors.
[0009] In one implementation, a male bayonet connector includes a shaft defining a
lumen and having a distal end portion and a proximal end portion. The proximal end portion
of the shaft is configured to engage a section of tubing and the distal end portion of the shaft
includes a sealing surface configured to engage a seal member on an inner diameter of a

30 receiving lumen in the female latch connector to create a fluid-tight seal. The male bayonet
connector further includes a grip that extends around at least a portion of the shaft. The
shaft defines an annular recess proximal to and adjacent the distal end portion. The annular
recess has a smaller diameter than the outer diameter of the sealing surface of the distal
end portion. The annular recess has a proximal chamfered sidewall and a distal sidewall

35  perpendicular to the axis of the lumen of the shaft. A ratio of a length of the sealing surface
to a distance the grip and the distal sidewall is such that a side-load force of up to 10 Ibs, as
imparted on the male bayonet connector, will not break the fluid-tight seal between the
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lumen and having a distal end portion and a proximal end portion. The
proxi mal end portion of the shaft is configured to enga%e a section of

t ubi ng any© 9H§*H?§?al end portion of the shaft includesPSTeS0NGI82%r f ace
configured to engage a seal menber on an inner diameter of a 30receiving
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 is a front isometric view of a male dual bayonet connector, a female latch
connector, and tube sections.
30 [0016] FIG. 2 is a rear isometric view of the male dual bayonet connector shown in
FIG. 1.
[0017] FIG. 3 is a front elevation view of the male dual bayonet connector shown in
FIG. 1.
[0018] FIG. 4 is a top plan view of the male dual bayonet connector shown in FIG. 1.
35 [0019] FIG. 5 is a rear elevation view of the male dual bayonet connector shown in
FIG. 1.



[0015]FIG 1 is a front isonetric view of a nmale dual bayonet connector, a
femal e latch connector, and tube sections. 30[0016] FI G '

i somet ri VOG22 he mal e dual bayonet connector shown FWIEFQ%O/O@S%
[g017] FIG 3 is a front elevation view of the mal e dual bayonet connector
shown in FIG 1. [0018]FIG 4 is a top plan view of the male dual bayonet
connect®92UhowhklG-$ IEAGIderelevation yiey qﬁ|t€§ malq duah bayoqet gpripstor shown i 01}/ t he
mal e dyag, payonet connector shown in FIG 1. V\D

2011/ 079226PCT/ US2010/ 061896 [ 0020]FIG 6 is side el evation view of the
mal e dd@p? ﬂayoﬁ@ 0% Arfida evalinpwiew of the @aleldua[l DaYeNpErenneptor.ascogngeted

el evat it9B faman 18th ththa®Rrendiain Pi@yqnet connector, as connected to a female
Iatch connector shown in FIG 1. 5[0022]FIG 8 is a rear isonetric view of

t he>mall@02Rlal B3 e redisrpetse viewcrithe,Biale dual bayanshernbestor ad temale sect i on
of the |56RBE%IdRS iINBBESSedtiBk @ntHR! dbﬂﬂe&tin@%@nlger%keﬁ' drongllinel 184BFIB.G&. 9 is an

expl oded rear isonetric view of the female |atch connector shown in FIG 1.
[ 0024] £0€23110 FIG. & i A SXPiodehEaaF iS@"\ntf&/V'W opthedempledatel conNestas SNOWR It enal e
| atch gggnector. 10[0025]FIG 11 is a side elevation viewin cross-section

of anot her enbodi nent of the nal e dual onet connector. [0026]FIG 121s a
si de ell@024]i onF\3- W is A fropbisemetsistvieyhols 'aﬁéﬁﬂﬁ'éwr%ﬂfﬁ%f%?u%?h? efel-e dual

baygnetjogBINeCERE. .11 is a side elevation view in cross-section of another embodiment of the
male dual bayonet connector.
[0026] FIG. 12 is a side elevation view in cross-section of another embodiment of the
male dual bayonet connector.
[0027] FIG. 13 is a side elevation view in cross-section of another embodiment of the

15  male dual bayonet connector.

[0028] FIG. 14 is a rear isometric view of a male bayonet connector and female latch
connector. \
[0029] FIG. 15 is a rear isometric view of a male bayonet connector.

DETAILED DESCRIPTION

20 [0030] Male bayonet connectors, in conjunction with female latch connectors, may be
used to releasably connect sections of tubing. In one embodiment, the male bayonet
connector may have a single shaft portion defining a single lumen therethrough and an outer
sealing surface that is configured to engage an inner surface of a female latch connector to
form a gas and/or liquid fiuid seal between the male and female components. The female

25 latch connector may include a latching mechanism that éngages a portion of the male
bayonet connector so as to prevent removal of the male bayonet connector when connected
with the female connector. In another embodiment, the male bayonet connector may have
dual shafts, each defining a lumen therethrough. In alternative embodiments, the male
bayonet connector may have three or more shafts defining three or more lumen. In

30 embodiments of multiple lumen male bayonet connectors, a grip portion may be used to join
the shaft portions, as well as tubing couplings that are configured to engage and retain
multiple sections of tubing.
[0031] An examplary environment for a male dual bayonet connector 102 is illustrated in
FIG. 1. The environment may include a releasable connection assembly 100 and tubing

35  sections 104(1)-104(4). The releasable connection assembly 100 may include the male dual
bayonet connector 102 and a female latch connector 206. The male dual bayonet



[0027]FIG 13 is a side elevation view in cross-section of another
enbodi nent of the 15mal e dual bayonet connector. [0028]FIG 14 is a rear

i sonet ri VOi2L/BP224 mal e bayonet connector and femal e | ACLVSRURNEEP G .

[0029] FIG 15 is a rear isometric view of a male bayonet connector.
DETAI LED DESCRI PTI ON 20[ 0030] Mal e bayonet connectors, in conjunction with
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shaft portion defini single |unmen therethrough and an outer sealing
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defining three or nore diments of nultiple lunen nale

bay onetcopaefiectlisto racejying openingso?05ily24é2) dedined th the proximal esHaf thepor ti ons,
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tiple sections of tu |ng An exa environment for a nale dual
bayonetbecamtfardv chaesen; and anemt rr@aeuommmihe;preﬁentrm@l@ﬁm I‘Qb‘hWﬁlrff’"%Shel ncl ude

I
a rel eqaphl lloﬁ?urﬂ?%édr%@d%ﬁtﬁ?@?@%c%%i%%%%?%%%@%ﬂ h%ﬁe W ahd4(4) .

The rel easa connection asse I ncl ude t bayonet
connectroale doal kayanet doanegter 102 ch connector 206. The nal e dual bayonet WD

2011/ 0%8gxR PCT I h ; |
| at ch Z[onnﬁct oﬁ-hgg%]é;és%i)??%? Qﬁ%ffgg%%nﬁ%é%wﬁf% %gdsé?ﬂlclpﬁlgs pg femil e
111%3. T[*@GB&!IP Riepkhayonet aoonegte; 102 may instuda dyakshedn d 22 bil a%)(Z)séQmeét@si by a

104(1) ngrgﬁ( wu%ﬁ%?g ?gs Hzﬁ@ﬁﬂﬁgte'xié‘ﬁdtﬂ‘ém e éﬁ&Hﬂ%! SHof idHnhle 144(2) on

t he di |'atc onnect or hird and fourth tubing
sect i ort@yqrmet(cgqumc@)z terdlye distahend ofithe nom@gt&édﬂzvés best seen in FIGS. 2, 3

and 5, each of the dual shafts 122(1)-122(2) may define a cylindrical lumen 107(1)-107(2) for
transporting fluid from the third and fourth tubing sections 104(3)-104(4) coupled with the

20  male dual bayonet connector 102 to the first and second tubing sections 104(1)-104(2)
coupled with the female latch connector 206 via corresponding cylindrical lumens 227(1)-
227(2) defined in the female latch connector 206. The dual cylindrical lumens 107(1)-107(2)
of the shafts 122(1)-122(2) may be of substantially uniform diameter throughout the entire
length of the dual shafts 122(1)-122(2) or, as best shown in cross-section in FIG. 3, may

25  narrow or widen in diameter along the length of the shafts 122(1)-122(2) to include a smaller
diameter section and a larger diameter section. In other embodiments, the diameter of the
dual cylindrical lumens 107(1)-107(2) may be constant. In further embodiments, the portion
of lumens 107(1)-107(2) in the tubing couplings 144(1)-144(2) may be radially offset with
respect to the portion of the lumens 107(1)-107(2) along the length of the shafts 122(1)-

30  122(2) to accommodate different tubing configurations. For example, the diameters of the
dual cylindrical lumens 107(1)-107(2) may be larger and/or the tubing couplings 144(1)-
144(2) may be spaced further or closer apart than the dual shafts 122(1)-122(2) to
accommodate varying thicknesses of walls of tubing 104(1)-104(2).

[0034] The dual lumen configuration of the male dual bayonet connector 102 allows for

35 simultaneously connecting and disconnecting two or more tubes using a single connection
assembly, rather than requiring a separate connection assembly for each tube. As such, the
male bayonet connector 102 may provide more efficient connecting and disconnecting of

-5-



tubi ng couplings 154(1)-154(2) on the proximal end of the mal e dual bayonet
connector 102, As will be described further below the nale dual bayonet
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shafts in Cross-section
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f e fik
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be S pacmﬂlcbmmﬁé) 1®K2bmayma a@rggwertqqlggﬁ diareetanthan %p{tg\ %1

mgﬁfﬁﬁ%%gﬁé/ h ‘%{1{ %éibﬁg%feﬁ a@fa é@ﬁbl"a& Féﬁloﬁ 4829 1824) ﬂq)at 32402y wnﬂé}&34] The

uration the mal e bayonet connecto Qpigﬁ @#ows for
353| mul mamwmmeteomwecq thagriarid8d %@yﬁmém P%O"f%h%ﬂ% P?HJP%S hg a

s' ngI € @gyr\ﬁ%h%n%@ﬁﬂ%g vabah%ﬁertd%ﬁﬂetéreﬂéhg' !h@ge@tﬁﬁmé%heﬁslmﬂ‘(ﬂipt ion

‘or “éach éonet connectg ? n% rOV|de
m)r e ef 122(2) but i othes emboeginands. dn%’d@ﬂ’Yﬁé’c%Hbﬁ@n ally upgiorm outer diameter th

2011/ 075228k ﬂérLﬁgrQl]nlg/cﬁsq;i%%@ Jf‘ﬂlﬂ.ﬁéodﬂ)fnd 8!%“1356"(9) ﬁé’B?Zﬁnﬂié"Hlﬁé?énéd lﬁfbuteiqu' red

for nedi ca? erson nhook a patien t
[ 00Z®B] leernetemabeﬂmleeerh?ds;CQ}fplltlg]@n@ﬁJb‘i%(%)hhfo@ %[Tﬁztlt‘if"si??'(@?gigiﬁb%ﬁg (F:)Irrﬁge a

I
et or B oD e g (as

seen i ncéupling barb ‘V@(ﬁe‘gits(@é@rretannpg the thigd and fourth tubing couplings 1
[0037] The distal ends of the shafts 122(1)-122(2) may define a sealing

portion 121(1)-121(2) including a flattened sealing surface 123(1)-123(2). As will be

30 described in further detail below, each sealing surface 123(1)-123(2) may engage a
respective sealing member 270 (as shown in, e.g., FIGS. 11-13) in the female latch
connector 206 to create a fluid-tight seal between the male dual bayonet connector 102 and
the female latch connector 206. The distal end of the sealing portion 121(1)-121(2) may be
rounded, as shown in FIGS. 4, 2 and 6, or, in other embodiments, may be chamfered or

35  perpendicular to the sealing surface 123(1)-123(2).
[0038] The shafts 122(1)-122(2) may also include proximal portions 165(1)-165(2)
defining a proximal shaft portion 166(1)-166(2) that extends toward a grip 178. The proximal
shaft portions 166(1)-166(2) may have the same outer diameter as the sealing
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and 6, the coupling ends 156(1)-156(2) may include a flattened region
159( 1)- 159&@% toward the proxi mal ends of the coupling ends 156}06%8 156(2),

e., LHHP28r di aneter of the frustum The proxi Fa/ESAYVEB%¢ he
coupl i ng ends 156(1)-156(2) may further define a chanfered edge

157(1) - 157(2).. Th f the chanfered ed 57(1)- 157
Tovsr . PR AR 2O 6 ooR BPERETPNE dueP A S0AERe B AP b qssém%@h 30- 55
degr eeshavbrh mn*ibﬂ’ﬁ o@fé*agiyni&éﬁ In ofHéeeMbealmm{s fHesroRmal RGO s ha el

156( 1) - 156( may be rounded or endi cular to the flattened region
159(1) - 31’5@169') d'a"\“ﬁ@r Bipbisgither lapaar @asgauﬁr tE‘ﬁﬂfQ? ioHier Sfameier f HiR$eaigd ends
156( 1) - doid ,—{2)21é7p1321l@)| ng the flattened regions 159(1)-159(2) and chanfered

edges 157(1) t he cou ng ends 156(1)-156(2), may facilitate the
15i RserfOPH of Tf‘ﬁé?‘?fFﬁ ?@(th?zi(gd?%a'ﬁi?ﬁ?%mﬁ'ée? ?Bﬁ§m1'6"4( 3)-104(4) over the

coupl i r&waﬁﬁ@iﬁtzh()ﬁ(@h(z) 555.5@@1 tRé dei%éif»@HnoﬁQ@éS@) 1@?(@ﬂ-énd@)3(s%hhnd 0036] The

di stal ends of ends éj) y the | arger
di anet e?ortbant"r?é(‘f)ﬂGéQ) ﬁ*ﬂatmﬂl faHP%'éQwPf pgle ueb*aﬁypnﬂ*gcogﬁ%ﬁt?r m?rw'#bwe
160( 1) -réRi{ehtchRBhndBRor J08Y el\sas.htawmﬁ FROr3, teankaik Sharddeld 1224(’1»61'2&0% iRcliidy I ower

outer diameter than that of the distal end of the 20coupling e
156( 1) -abeftop) regien 1RH(1)-15(R) thalchmse perlier evten diamefer o thy ouiehdiagielened | y
Wi dgns the sea!h?rpoﬂiowm@f) -f2(B! d‘hé fa%ta ehB olz&ah éi«ﬁmuw%hanﬁémzq@yﬁ»izat(np.ss haf t

portions 160 ment s, in outer dianeter

enmbod
al ong tpsing ay AR PRI >19§<(21perpfz@etﬂ§r {OiSe 2x9% QSIRFYIBRHARRN nont S,

nmay ha\’l@méns?ﬁ'@f(‘l?ﬁ‘@?(@ |Théﬂléd‘tl@f;fﬂw@%ﬁulaﬂé%ﬁél@ﬁzhh?;ﬁzﬂ@yls%ﬁﬂécﬂ b YR t han
the distal end ference in outer

t he coupling end 156 i
25di anedigerenescbeiwesn thegagive of gseéwwsp%m 13U )5%;(125}) Kdhe FrAiys 9fdbe por ti ons

161(1) t;o@t%(r?r)eg% 1t3g$3|)c1@g(y)| ng shaft portions 160(1)-160(2) may result in an
annul ar_shel f unctirons as a coupling barb 158(1 -158(2) for retalnlng

t hd 5t hi 084@nd f‘\élheﬁbrﬁwﬁu iR ghectonand sigls viowy of)tba mategual Ferwegios 182 ends
of the jarabES4 4rd6 Jthe b?o%raal dMaYof €§éH A% far§6&dsk ﬁ94g|9!1t214@51 rrﬂaalfelaef.ﬁeésge)

including a flattened seal | n& surface e 30descri bed

i n fur thehangferesh ar bsvelgdedge 1 dEAP1(RY Ehﬁéea{)@l@dfziseﬂpiméei@)my %efifige a

res peCtéﬁ’éh%?]é‘@hh F&p@&ﬁ@@r‘e Q)Zé% df v é‘)ﬂﬁdﬁbal mmeﬁsgw 1*fJ1 @SZ) 1I10r1e'3<bn1 e
femal e | at connector 206 to create a fluid-tig bet ween the mal e

dual baSHeRES defneddytesnch Psszela%ed%éo‘f(é}wﬁ%a Ray Fprmﬁ%ewﬁe apgle Withe di st al
engof r‘éQSeo? ﬁﬂlhb%ge@erthé @anﬂdaééllamér?sl{@(1)nw®e 'FT\@‘H&Q@I@d ea e 3bPMML1012f! GS.

4, 2 and 6, in ot nbodi nent s, nf ered 25 er pendi cul ar
to the l@t@awerfgW@uv\ﬁ@é@«me@qe) ofthe jasgh p'ﬁ@o@é?] wh@h@faﬁ @em@? ﬂyall P28t may
al so i ngnHe&o Pf@br@ﬁha‘ngéhé ABRIs Mébeﬂeﬁéﬁa’%)s.dm\féu 9893%9@&\ pate Zjvadtt

portion 166(1)-1 at extends toward g 8 he proxi mal shaft
port.ontaeiwlqjat%@m)ecﬁ?aﬁomﬁee@ﬁ@ulgramanaalﬁ )-drfe2er This intedacgeal ing WO
2011/ 07244&RMbverrdnt 8f P8 136 dual bayonet connector 102 with respect to the female latch

25  connector 206 and thereby reduces wear of the sealing member 207 in the female latch
connector 206. In other embodiments, beveled edges 101(1)-101(2) may be perpendicular
to the axes of the cylindrical lumens 107(1)-107(2), may be curved, or alternatively, may
define any other angle between 0 and 90 degrees.

[0041] The length D1 of the sealing surfaces 123(1)-123(2) of the shafts 122(1)-122(2)

30 as shown in Fig. 3 may bear a relationship to the distance D2 from the perpendicular
sidewall 103(1)-103(2) of the annular channels 124(1)-124(2) to the grip 178. In one
embodiment, the ratio of the length D1 of the sealing surfaces 123(1)-123(2) to the distance
D2 from the perpendicular sidewall 103(1)-103(2) to the grip 178 may be such that a
side-load force of up to 10 Ibs, as imparted on the male bayonet connector 102, will not

35 break the seal between the sealing surfaces 123(1)-123(2) and the sealing member 270 in
the female connector 206. For example, in some implementations, the ratio of the length D1
to the distance D2 may be between 0.889 to 1.105.
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portion 121(1)-121(2). In one enbodi nent, the proximal shaft portions

166(1) - 166&%)0 may have a uniform outer d| aneter. In other _enbodi nents, the
proxi mal ¥ i ons may have an outer diameter that PCTUSPYIREPISPS qor or
smal | er than the outer dianmeter of the sealing portion 121(1)-121(2).

5[ 0039] The shafts 122(1)- 122%()33 ma al so each include an annul ar channel
124(1) 199412) peealgs e 42 Eﬁaf isreroriignelly sylptaniiplinig seme Aeal i ng
porti ongngk? Mtik)res'lp%é(t%)thé Bigtaneé O fﬂfhﬁ;tﬁe%'nnh%? lé,hélm 03‘(1)%3%2)45% preet

connector 102 with the fenale | atch connector own in FIG 3, the

annul arM@BhRRKMEP §|gp§|g§r1t)lat§@1§lggpqrtrfeq W&éhaﬁ%éﬁ%@rﬁ ?Qé@i ‘%'?P"thB Mae 443 2) t hat

has a fﬁé?bhéircoﬁhlé&ér mzaméﬁed Mﬁﬂthbh&nﬂétlﬁ&h doreRicr 206 Tﬂn@tphﬁ)oﬁﬁﬁqlaht g
portion 21(1 end of each annul ar channel 124( 124(2)

i s BouriEte 89ath ohi h?t%‘?“% |1EI%(\}\M?z@b%?el?tei@l“%eaﬁ%F‘b‘éﬁﬁ‘ﬂ“@dPéldet'%q Wéce&xes of

the cyldnadhrévent uh%ﬂ&cé@?sﬁrﬂ&mé@yoﬁ? thel SalifE elh&tisrh 29 0 25Ut 8 fwHaEh x| S
124(1)-124(2) is defined the difference between the radius of the

seal i ndoTe8? ﬁweoappieqtqe}'thfmez)"a'aﬁaa'tWOP%kﬁon@e%w 192eoriir tegiale BEhon
135( 1) cbRRdctor 2035[FQ>OéQArﬁ§|ebm§t|enijfmmhé @eélfhg shﬁac@mh@) dza(zy rﬂ&‘?alﬂfw fope mal e

dual bayonet connector 102 in FIGS. roxi mal end of each
annul areftgrlgad- W@W{‘Wﬂ@@?}“%?”%@am ﬁ@a‘eagpraogw&hﬁ@ emalg lakkdvel ed edge
10101) cbRAdotar- 206N €n a@&ﬁé@%@réagthld@ Meiéeamg%@r}ac@mmgﬂhlze% apheHigleffakéd h

respect to the axes of the cylrndrical |unens 107{(§ . _For exanpl e,
t he suM'@&CWﬁrﬂ@@'YHW%ﬁ‘é‘F‘POH&Qe?'-{‘EfGC%W{:}B'”ibﬁ_teﬂ)alq 1monﬁa§1°¢%ﬁwy45 degree

angl e wirkier 2EHiQ IR ol EmbRtes McemaridublBayeyibl Mhé@t@r‘ 1(52%&%&9\56@11&9%( 2)
The bevel ed edge 101(1)-101(2) interfaces with EI‘OXI mal

| at ch femaele '%9‘(9 CORfICEN 2PBr fhe rQ%t'%Pf@WQOVBWBh@tt %maiﬁe@{%bavmzt

prOX' ”%bhﬁe&MdQQhﬁée %Qelﬂﬁfeﬂ%ﬁbéhﬂe%forszbé%@ el eRist e deafind at ch pl ate 200
of the fenmal e | atch connector t he annul ar channels 124(1)-124(2).

Thilg i mw%r@éorf@aue'egh'm)%ﬁ@ﬁmg@ﬁ thﬁélSF?APed alithe shafy dA&(1)-d3#8eddr 102 with
res peCtsuEt‘alﬁélﬁtéc?H@tlA%eh %ﬁé’lht@l@?&ﬂ%@%@fh%hﬁ’g{"ﬁﬁem&ﬁ SRY ahEHecRalingar of the

seal i ng nenb O7 in the female | atch connector 206. In other enbodi nents,

bevel eé“@ﬁ?ﬁaéz%@l‘(ﬁz)lteﬂ%tamﬂ%t'%ﬁﬁéhd| cular to the axes of the
cyl i ndypes | Uﬂﬁé‘%néW&flﬁeé&ﬂﬁ&urf&%ﬂﬂé@g%%@‘ilurtr%rr aﬁév@@fo?%w&hryg theRY

defi ne ‘any ot her angl e bet ween rees The |l ength D1 of the

seal i ngeainormermberi273  awayiiran the distat end afiiae ﬁ&aﬂlﬁdbwﬁ (39 astsRewmBwn i n

Figg 3 tﬁ@é’eéﬁﬁ?rme?‘nti&h% w@ﬁﬁa.belnb%fﬁd?%éial%aé}%f% &ﬁeﬂmztép - DRfgihg ul ar
sidewal | 103 103 of the annul ar channels 124 13 to_the gr

Ip
178. | ﬁnG?ﬂf@?ﬂi@BtWﬂi"e dHﬂ'éU'WSB icenrsctarH@2|véthdhe famale at‘fh’n@”@éﬁtpf AP ST aces

123(1) e%&%?%) whén H’t’@féiir@t\ﬁfFPQSLEE?pofrﬁr@%@Bﬁ wP%H@r'ﬂQ!e%‘tbﬁ“boﬁr\éiﬁ%@bb that
103(1)-103 to the such | de

10 | bs exteads ﬁﬁ%trth%aezﬂlng mﬁénbﬁaﬁéot%twﬁé*ﬁe eléi@h@raci 6frthqebaftw 32(1)n1%2(295thsr eak
the Se%hg?&‘éﬁ'i‘@rﬁ%f fHéese'ég@% %ur}gacéHbégmés(lz?%ﬁ&inelfa%@s@fsamh PegiGfiapg menber

270 in the femal e conn or exan’g) In sonme IER rrentatlons t he
3

rago oesistiaxial Byrplianmential thenehats JRA(¢d2212) Hagersideneadip@rihes ygufigantly 105,
WO 201%&1@%%5’?3&4:5&%%%%4@%%% 19 ddpfesSay Apfordveticht oda3(2) that

i s proportional subst anti al he sane or
bayonet deS|gns where the majorlty of axial support for the shafts is provided at the distal

end of the male connector, making these designs much more susceptible to axial and
side-loading. Accordingly, the length D1 of the sealing portions 121(1)-121(2) of the
30 shafts 122(1)-122(2) may be selected so as to optimize the stability of the male dual bayonet
connector 102 when connected with the female latch connector206.
[0044] The male dual bayonet connector 102 may also include a grip 178, a portion of
which may extend between the dual shafts 122(1)-122(2) to connect the shafts 122(1)-
122(2) of the connector 102. In one embodiment, as best shown in FIGS. 7-11, the grip 178
35 includes two generally circular flanges 167(1)-167(2) that surround the shafts 122(1)-122(2)
and that are concentric with the axes of the cylindrical lumens 107(1)-107(2). The
flanges 167(1)-167(2) may be connected via a webbed portion 146 formed between the
flanges 167(1)-167(2), and may have a larger outer diameter than the other portions of the
-8-



| onger with respect to the distance D2 fromthe annular shelf 103(1)-103(2)
to the grip 178 may provide significant |ateral support for the shafts
122(1) - 1?58??”%H%ﬁ6the mal e dual bayonet connector 102 PST{URUPPOEE'S nto the
femal e | atch connector 206. This proportionality 5of the length of the
shafts 122(1)-122 % operates to increase resistance to side-load forces

and pr &hafts 122(dy b‘Pfd@e fiala dyab bayasst epviestor AB2.sBa kel thaediPahi&mAY 70, such

as me@uﬁéfubﬁ'as“a%@&ﬁar ﬁFé%eﬁili}EJ hRtidsartRhiditHe dHafs "@2@) qﬂ'@(b? mﬁym@eémglgnnect or
102 or the female | atch connector 206. For_ exanple ength of the

seal i ndatslyeprnestor 286.13ndifuhenas aguide qu\ﬁnwrrngﬂa@ttta? sw@d@%ﬂéﬂ?@iﬁﬁu of the

mal e dygly |H§é€%ﬂﬁtoQ%‘féﬁ%@fato%%n%ét3rid@ femal e | atch 10connector 206. In
addltlon the length of the seali n&ésurfaee 123(1)-123(2), when interfaced

with al@@4Blar afs wﬁtyatﬁé iyF 1680 fod end Octhe ebbedporiPn 4R @y slelineal at ch
connec tr@éesgg@ aréﬁGBfB&WQﬁ{ the @lﬁhéés f(13)|-1 WQHBIBW i efaB)e? rgg Sﬂﬁé nﬁ?é’ onet

connect or when connected to the emal e | atch connec
r educt id9Al *eﬁyoas%ﬁ annagioe ihwhest man@umﬁdebycma%serba%%morbtenmeww\s th@sr'n flsi de

the feqpd falelded bE)th@?Eérﬁfect%Q%WO\h&h@arr@@éééd bha RBah HOydSERMBRRon2 70
from pi nching or s 28 distal end of the shaft 122(1)- 122(2) and
&H T

sust ai 146bstvwran tbétﬂ%mﬁﬁ; W EDineaY futihersesvege rediecedbe pmegntrl materiab 70 and
@ose%émd%a Ha?ﬁ%?acﬁ@é(l'ﬂe) grﬂpZﬁ(aZ)hefrébyr@écFEa%l the Bbérbn‘l c&ét%&o&ﬁé’é with 0043] The

| engt h seal I ng surface 123(1)- E’& urt er allows for positioning
I

t he sedampciwingdhe Eﬂﬁdﬁ @we\pamrtﬁtn:@wcmré Ineglterogte eppodimants, ihese Mav122( 2) ,

t t al
andof o s e ) R Rl P oo

connectiagy o thg faimt ol @nfoyaktrack|withdigt é'dﬁ‘ﬁé'&st or 206. For exanple, when
interf 3664% W't e @veﬁy&%&lw% 885 ngvidéstafﬁrtﬁ@rraaelneﬂtl AR iCARMRGSOr 206 that

ext end he sea toward distal end of the shafts

12261) DPE'Z'@QI)OS'ttqm@Qéﬁ@@@FP@ﬁﬁ 18?(1%1@7@@91 thagnale fiﬂ%{@@yq@@@ynemdﬁ? Witid t he
femal e %%Jé?gg rro?r@rofh d@a‘rf fiehvidbbay Ip%l‘tlom1&6@"9\”%?%09&0[‘!“?%&“@]: ts

122(1) - er side-Toading, thus significantly reducin

possi bildmens m7(@bm¥t(%)tﬁqwaféh¢ sprRceRAteeTHiecestplaxgs ééthﬁﬁumﬁ‘ﬂﬁ Hétent over
bayonety 8922? 'cgﬁ%e%{rﬁl B8 % MP Eéfn\ﬁﬁleﬁ?(éﬂneéﬁbqpé?fdt ran%(/altd? BothhAditiguals

provi de |sta end of the male connector, nmaking these designs nuch

nor e s@dayabiosr dukes, iski tﬂbe%mnm;p@é Withean 'ntgrmﬁ@at«}rvmwpw theﬁéengywlwom of
th Osegulaéd?lglng%é MBW% 48 bhd b éi('r?ént cgdn&tlaﬁc@‘@§ *B@fv@e%njtﬁ’gﬁ)lés‘ éfzﬁ’é RingrBy be

sel ect timze the stab he mal e 4¥onet connect or

102 whdR7t0rRER apyhe betwpen amrax'@ateéx &ﬁ%@ﬁﬁ@éﬁ (tjmze@“e 'Fogth 2ipREWREN e dual
bayonett%%pa@gﬁautewaﬂsﬁaemw @#’P)ﬁ d3 'dﬁ@ﬁfh@a% . 1K§d|t|@hdﬂ¥”é WiBr @by ch may

ext end ual sha to connect the shafts 122(1)-

12
122(2) peftianh6opanpesitian the jlumens wzén)ewa@al wrEher apad apd sy IRRTeYeNtF| Gs.
7-11, ttgﬁ'gqu 8Ptr%7§ta§ﬁ¢dﬂﬁ,bmg ﬁ/hi‘ié"é’ngﬁ&ﬁéﬁbébbee'proPthalMvab&fwgésluti]o@Ftbé) 167(2)

e
that surrou 2 2(2) d that are concen c wth the
ax@8 oflumers t@i(il htA7(Regloger m@qomverlw(bz)i pottips 146 may alternatively allow

for thicker-walled tubing to be attached to the male dual bayonet connector 102 by providing
sufficient clearance for thicker tube walls. Accordingly, the width of the webbed portion 146
may be varied according to the specifications of the tubing being attached to the male dual
bayonet connector 102.

30 [0047] Additionally, the outer edge 198 of the grip 178 may include one or more
evenly-spaced indentations 188 to further facilitate gripping of the male dual bayonet
connector 102 by a user. In the embodiment illustrated in FIGS. 2-6, the outer edge 198 of
the grip 178 includes twelve (12) evenly-spaced indentations 188, with each ring 167(1)-
167(2) including six (6) indentations 188, and a recessed webbed portion 146 extending

35 between the rings 167(1)-167(2). However, the exact number, shape, and size of the
indentations 188 is not critical so long as the grip 178 provides an enhanced gripping surface
for the user. As such, in other embodiments, the number, shape, and size of the
indentations 188 along the grip 178 may vary.
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flanges 167(1)-167(2) may be connected via a webbed portion 146 forned

between the flanges 167(1)-167(2), and may have a |arger outer di aneter

t han t he WPREH/H&2Pi ons of the -8- WD 2011/ 079226PCT/ USSBABPHENEEES shaft s

122(1)-122(2) of the mal e dual bayonet connector 102. As such, the grip 178
may function as a stop for preventing over-insertion of the shafts

122( 1) 1984812) An@fbertﬂuectf%mme grig HiP & &0 RevidsProrss leaddn afignrpent of He malgui de
for engigi Moh@taéon%&oﬁlr@‘ \tvﬁh ﬂn%%ﬁa)ale]lgt%ﬁ Rdnrdcorfoab| t)ﬁel*elb&éﬂé\ﬁiﬁg lfdrtpao dne

femal e I atch connector 206 45T As illustrated in 10, the

webbed ifsgrtiangf ﬂlelma}?afiﬂaé@ﬂ% @Wé’é’éé%'“@ﬁ@& farpgledacheemectss p@anges
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102 when mani p éauser dition to inpraoving the g of t he
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vebbed 95 bjiRR fé'r%@epﬁfsmﬂoﬁ Bﬁhé bAReeR a(?é?éc%y e [dedlind oy rmb(ao 1§g(|2ye to

reduce the anount of material 10required to manufacture the 8 (ﬁ
t her ebwge@étr g sealng empee? A to RE%\semt leakags areeed tierseabreshriace d2Pdy t he mal e

dual 2 gﬁtas%@msé?&i&sm%&%n dna/oaluh@&é?ﬁh@arﬁa mer@&m@g mehet 27BYvdtdindbe a

recesse rea between the flanges 167£ 1) - the perineter of the

grip 118048ly bk 2 furthaeembediingnt. arflabjiy(not PW)\M‘?WG’T"?'H betyvgemie Roximgha6] The

wehped Birbdiaval fididie) toans f or
we EEt. r@ﬂf&gggl%?%ﬁfs%@%fﬂ%%%hﬁ@$2ﬂ1fW ;bﬁtb_dﬂgsf?idgz é);rfegte'rttre ol .g.d.ﬁAal o Lo

connectragle doal lWmen C@@’Eﬂ?&fﬂ 020 Thadengtva 'ih'CKF?Fsdﬁrﬂﬂ? ERimey vapRerredingd
porti Orhg@:ﬂ@eélbh%ﬁl rfeﬁfen&oo?'éthPélﬂg onth\lﬂ% fe\HIRE Burkpetdr) of 1&7 lhai)enépuéeﬁat t he

space between“the central _axes of | umens 107(1)- 107(2) can

maxi m Zedfprindthalcpongatasr02oMheibdnay ‘érdﬁ?ﬁéﬁ‘?tl berroRnected ithaw e‘BBP’WOP A8fvi dual
and wehhed ffg. | .€., tubes connected with an internediate web al ong
their |engt w t hout 20nodi fying the tubing. In one enbodi nent, a distance

D3 16et ie@¥0]t he Oar@shodingerd of afiemale 1aigt agnnegter 206 thay May bseonagFied to the

appr OXI,FQ%% %zzy?ﬁ%t éoﬂn@ct9r3ﬁ)zt|b"rﬁ§trét98.d e, B-12 Ritear |btfaa per pendi cul ar
si dewal (2) and the grip 1/8. Additionally, a %ed
por t i orconaectes06yvay tﬂCblﬁetaﬁ@XFQWéﬁ@C'QW‘? 209 defining twqqeé}gsgsém W§ﬁ ) may

hel bed
pgr P gﬁ&:‘-ﬁg&.vﬁm@@ﬁé b sﬂéfté ’f@(ﬁt’fﬁ‘%ﬂedi nétﬁ}ééﬁ?%%ﬂ(ua;/\ﬁ%%ggﬂc&?%tggfm% \éﬁit ed

w. der vedowadn pis .7, meffzr@lqﬂayahaqon@@%%ﬁmén?v Brthaninely e?ﬂﬁtefkeﬁ &l | ed tubing
? asttrtu%pf%é Geﬁﬁ}%ft%l Bcéliny aB@rY&Q@QO@(?FE@@(QP{haﬂ% awallp afyHedi with the

i ci ent ear ance hi ckér tube Accordi n r%/r the w th of the
|

vvebbed extarior openings a%ﬁm@fimrqféfeﬁ assepigdigmale latcd @B@%qt 208 5o A% be t he

t ubi ng t gb 1559y mal e dual bayonet connector 102.
30[004#%&8‘?%@0%\%@ (tge i(}g er edge 198 of the grip Iré:rrgy I ncl ude one or

nmore ev@f$1l- spabecﬂemaiaéawfawmgtom ﬂl?yffwri%é‘?f"?eat‘!‘fq "?yﬂ'% ri pping of the
mal e dga@ehég?ﬂ? 28RBSt éfteril@%rmghahélfe%ale Id?cﬁ&tﬁme&epzlme’rantonbl lustrated in

FI GS. e outer edge 19 ncl udes twel

ev@ll y- qp@ap@uemtnﬂ@rwmqr@ﬁblumsss 2%7 (d hzﬁggdﬂhﬂ@?“ﬁ? taish °°ﬂ§’?(3t?5 éée ®udi ng si x
(6) | nﬂ?@éﬁ‘%ﬁ? tﬁllag%gﬁﬂ% RriREBEAAnHENGIbEId e Malduaxireatli ng 3Sbetween

the ri However, the exact nunb and sjze of the

i ndent atonoecor $32 are qpnedsed, tth%am%lum'i@ 235(&)1287@9 R i’?@'ﬁﬂ"&%@é@h gh
b R B e 0T o P By
vary. connected male and female connectors 102 and 206. In other embodlments sectlons of t r’ﬂaey
30  lumens 107(1)-107(2) and 227(1)-227(2) of the male 102 or female 206 connectors may be
offset with respect to one another. Additionally, the female latch connector 206 may include
two tubing couplings 254(1)-254(2) that are each configured to engage a section of
tubing 104(1)-104(2), as shown in FIG. 1. The tubing couplings 254(1)-254(2) of the female
latch connector 206 may be similar in configuration to the male tubing
35 couplings 156(1)-156(2)
[0052] The latch plate structure 200 of the female latch connector 206 is shown in
FIGS. 9 and 10. As best seen in FIG. 10, latching surfaces 201(1)-201(2) may be formed
along the bottom walls of the receiving apertures 203(1)-203(2) of the latch plate
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WD 2011/ 079226PCT/ US2010/ 061896 [ 0048] Anot her function of the grip 178 is
to provide proper |lead-in alignnment of the male dual bayonet connector 102

with the WOBHAPRPch connector 206, thereby allowi ng f8FTHSEPE I8 &erti on

of the male dual bayonet connector 102 into the female |atch connector 206.
Furthernore, the %I’I p 178 ensures axial al |Ognrrent of the shafts

122( 1) -stisiupg 209-+ Iy aneesnshosinaent; thg 1afpk RiatR, 2008y by resiisntly bigsed wawardial e

| at ch qmnefat&rn@&mdéeg 209(1?9919@%@3& to ififeridSe Wvith #id éHHuTa(Pr even distribution
of the pressure a e sealing surface 123(1)-123(2) against the

Seal 1o e n 24001 PAGH ine Atbie dual bauohe! SUPCIaTd08 o BDF Mo R dBe 125 1

123(2) . stags 421 -4?2(@?8@ |H?értegflhn%ﬁgﬁ tHe é(js’@t\é%% MW)lzmQ(afthEQﬂcﬁS@{é Jup menber
270 over tine, further enbodi nent, a shown) may

ext énd 'BaY bR biased éow%&mﬁaiow@ﬁeﬁ feceiMeg epsituTps ?Q@@}?O%@) t%a,ccgﬁ'a?qd@te
122(1) -the 812} dta%@érqaﬂwaesr%@a@g DEII W@He émﬁbdﬂrhém fn@ rb&vi !aserﬂuéé | umen

connector 102. i ckness of pendi ng upon

des! gn ABGIABRMSY SRS ARTES R & DAmareh eaoR 20 LT LRND taarryne ﬁﬁgléﬁl tf 't he
mat er i a}'bCIh@@Qhé %sﬁaﬁfoﬁ‘c;f e Qﬁ'ﬂQQQQQg 1 é@@ thT&@hrthQ ré@(/lrfl% 005

connected to portion One enbodl nment

of a f et of Hﬁ:‘ﬁtcb@imé@f%?oozoﬁec distel fﬁa‘? 05@6&%8'@?&90( fBa!( Aefineedigaljual
baM@netlaﬁﬁlﬂg%ﬁbQé 21’@2} - 51 (D) thEhBRInesHacB With@e afnutér shENr%s hes@) QO$@§ 6N

connect or I ncl ude an exterior enclosure 209 defining peni ngs
205( 1) -thespafis 1)r152c2é2)\,fpﬁ@FVﬁﬁbthG@BPﬂ%h%ﬁ(ﬂ)s@?@)(fEm PQ‘E@Z?mB‘fedtfﬁ%!”Hﬁ e dual
bayonetseg@RNSIch @bnddttor 208. shown in FIG 7, the female | atch connector 206
may further 1 nclude a | atch 8I ate 20structure 200 defining two receiving

aper t url®853J03( The Eﬂg’( syrfacra 041 x28%Rhmey balopgiably eaupleditna Te?Ber i or openi ngs

205(1 ef to receive
Che. sha T 15 e S D R e 3 f ur ther

defliSne hayenetyoopnestPctl2. |ﬁm&m§m2§7@a§hwmz§@§hht9 ad thdhe 1/eA%8h the fenal e
| at ch GREOLAIA 2¥9Ray bB a%oamﬁ’ér{%ressteaem‘éy|Idviéﬂﬁhé‘l%{ch|dlﬁf€'2§0 S0

227(1)-227(2) of the female |atch connector 206 are positioned so t hat when

t he ferthpldhe latehsurtasae 20 H!)-20H2hmay clear tglaandias channgisn! Ao hned{ar allpwindar e
Conneth@FjvenH@SI 5ﬁﬁ@gﬁaﬂsuf§2('ﬁ @Zi)*ﬁoh?l%é(ré&el\ﬁﬁ@aﬁéﬂ@éé yosthy-20me) ofithdr at

| east portion o mal e ‘cylirndrical lumens 107(1)-107(2) to facilitate
fluid ffﬁmeﬂétché@ﬂnftqw?&@nnect ed mal e and femal e connectors 102 and 206. In

ot hgyr e@@f) 'm?ﬁ’héferﬁﬁetlétaméomecfomoémavmrde@aé&ﬂaa}ne@mrmeﬂa} 227(2)
of the 102 or fenml e 206 connectors mm 612§@@>'1 Wi th respect to one
&%@it r

anot herengages thegiealing surface 123¢i183(2xptihecya Aei) F%ferfnaef'ut%
tubi ng K AYRe4l 'Baﬁ,ve%ﬁ%é)en?ééée?e)ew@%or@drﬁzm@ﬁu tﬁemalguﬁﬁ%ay@neqngage a section

of tubing 104( ,. as shown_in . The tubing co
254( 1) -GPBeEtpr bt%2 tme ffe@ﬂfag gemies 7@ m@mé@m?dez@@“ AR\PIaRtoraenn fﬁaﬁe”g'ﬁhat
confi gunal bk thd\SedRy hibrReMetween the female sealing member 270 and the sealing
25  surface 123(1)-123(2) of the male dual bayonet connector 102.
[0055] As best shown in FIGS. 11-13, illustrating the female latch connector 206
connected to the male dual bayonet connector 102, the configuration of the sealing
member 270 within the female receiving portion 206 may vary according to different
embodiments of the female receiving portion 206. As shown in FIG. 9, in one embodiment,
30 the sealing member 270 may be an over-molded seal 272 that extends along the entire
length D1 of the sealing portion 121(1)-121(2) so as to cover the entire sealing
surface 123(1)-123(2), as well as forming and end seal with the distal end of the male dual
bayonet connector 102. In another embodiment, illustrated in FIG. 10, the sealing
member 270 may be an over-molided seal 274 that may cover only a portion of the length D1
35  of the sealing surface 123(1)-123(2). In yet another embodiment, illustrated in FIG. 11, the
sealing member 270 may include an O-ring 276 that has a point contact with the sealing
surface 123(1)-123(2). The O-ring 276 may be seated within a recessed area 275 defined
by the female latch connector 206.
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35couplings 156(1)-156(2) [0052] The latch plate structure 200 of the femal e
| at ch connector 206 is shown in FIGS. 9 and 10. As best seen in FIG

| at chi ng ¥02PHEEE2601(1) - 201(2) may be formed al ong t he PHSLEHIRAINS of t he
rzgcie;\él gg apertures 203(1)-203(2) of the Iatch plate -10- WO

79226PCT/ US2010/ 061896 structure one enbodi nent, the |l atch
pl at e 10RP6lay be cerngct theqpale dH?'é%?éﬂ”‘?Iﬁ%P%P"‘?rdqle'Eh thademale @ity surf aces

201(1) c%ﬂééc%)r zve e dual $Hdrer1bacs-1obidy ﬂé?%eﬂﬁé&'{e@rthr%héﬁ‘ﬂ@ ﬁoeih%@e DhsHg4(2) in

the mal e dual bayonet connector 102. For exanpl e

122( 1) 2056 zéghomnén.Fﬂfée*r)td@an@dmdbgﬁxteﬂe afjslosigr 209 Oi@yszm @(012‘) , the latch
pl at e Z20QnaiEY208%AItRS seer@lﬂwm@) ﬁes(bpa@rnea B9 tﬁeel;aﬁﬂh\ﬁléie sﬁQ&DFe‘HO‘@S

203%1) 203(2) to accommopbdat e the outer di anet
122 1) Ingeption of theyshits B%Bd.%@itthrw%thﬁ@@értweﬁgoaﬁéﬁpé%gf t@eéat@) Pl (2) may
each beydelidsh &sds Heaglch rpeéi'e 96@&5 @@z& &ae t%Qﬁé zaerb&en Hebwadtothe fodired

facilitate the insertion of shafts 122(1)-122(2) throughtherece|V|ng

aper t urcistalzods 1Y7(1»43(@) OHf‘etshéﬁﬁ W2Ah- b%%(@@cnartee obgynfergckedges 2QY (-ace of the

| at ch @0%302@1@ lé@NsQﬁéde@@OQLﬁlz@H(z}o | at chi ng edges 211(1)-211(2) that may
interface wth the annular shelv 103(1)-103(2) of the shafts

122(1) IQ@@(] 2) Pacpiheshaits ﬂﬁ%(%ﬂ%(?)sarfzmeﬂediqmglﬁ £ Fﬁ%@?%@@éﬁ*ﬁm from
thgof e%bf}l yloah &) aFé);EkSE?(anQH b%B@ thE Qﬁﬁa]arT &!%nhél&qi24(51l)l!1ba€2¢&h8€b1&hlblat%01( 2) may

be opera cou rel ease nechani sm 215 f sen atch

surfac @yug@&e( 29 men(lﬂz;o ihaém lepst anegriionjplihe E%wf?@?s 8%1{62883??@@?%8%
exanpl Ppa faa’ﬁy §€\ﬂ glnﬁh@nn&ar c%aﬁﬁgs ]@4&1?]'?24('2?' R@B@st@ﬁéﬂﬁm &%@Q&tlﬁﬁy be a

button t ressed | ower |ate 200 so that th

| at ch srmeca%eGsVzanq ngei@l%@ﬁsﬁ&;}(ﬁﬂ@w)eﬁ@e&rhvdharane%hﬂ@nﬁelié%(ﬂ)‘ 124( 2),
al | owl g4l o) _:y oogoadpesémfatnglelé’e?.héab ¥ dhariterenedaes peRai-Y07e) of

apertures femal e | atch connector 2 0] 0054] The

f el e thatatah mw (Rmgherehy preventing lajeral movaentl thﬁarﬁﬁ@rduzbo t hat
engage%aggﬁt%g éd?& ﬁérv‘\(llﬁcr%sﬂe”&(olﬂwejegﬁﬁ@&ed)fenﬁi@la%wonﬁ@@fﬁg)6122(1) 122(2)

seal between femal e recej w%portlon 206, and t he

nal e dlIﬂO5fﬂayoﬂibQ d@tﬂh fpdehing edass. 21Th1é Zéé(%) ohierateb glato ¢ may Nterfarg ¥t r om an

| ast
Feml o DoRrPRRC AR e ghollI CPNRE) faﬁﬁ‘i’éﬁ*ﬁg‘é‘iﬁﬁf‘%’iﬁ*' 2340) 10 or the

mal e ddalpreyeybr@movelmfﬁheﬁfaﬁﬂ811@2(1){1@@@]@@1 the demalg seeelyi
1 st rad b iidi e dfs%éf%lo%vdaﬁé ?@(@P%@Q} l‘é%ls?@igerﬂ‘q?@@%h?ﬁorﬁ hd Ib&:hrmété 2dual

bayonet connect or he confi guration of e seali wi t hin

the ferxmder ioeg@dmahgn@)axlei lgads dp ongempeaiment.dBe gista) latelag ¢ ‘F‘i’geersezﬂt o

enmbodi fi S 0aH8
Shbod ren(2) Bine A8n ARG HEF 6pYisdnpoipkAflodti uistdPeiaciy délﬁ"*‘;Z%@“zfzz that
asy|

ext endslefineship theshafs 12241 )I'%@)HO provifte q ﬁ'@aﬁeéé’lxﬁah@?t%‘i"f‘ IR 2PN $(2) so
as to déb‘ﬂﬁ} d lBék ﬁ@tn‘mélégﬁémawget%hﬁ@&@r 1023ith) thd Zth A re@NivgEporti@s 206 i ng

and en sea I sta of the nmale dual b t
n@5horTraenhechaiem of ihe Bhatsr 2E0- 12231 €5 omRpset Fenesiioe gy e shats 1923} 102 !

122(2). This bottom locking feature further lessens the distance required for lowering the
latch plate 200 to release the male dual bayonet connector 102, thereby improving the
overall ergonomic design of the female latch connector 206 and minimizing the insertion
force required for inserting the male dual bayonet connector 102 into the female latch

30  connector 206.
[0059] The elongated sealing surface 123(1)-123(2) of the shafts 122(1)-122(2) may
allow for positioning of the sealing mechanism 270 away from the distal end of the sealing
surface 123(1)-123(2). As discussed above, this may help prevent the sealing mechanism
270 from pinching or slipping off from the distal end of the shaft 122(1)-122(2), and to

35  sustain contact between the interior surface of the sealing mechanism 270 and the sealing
surface 123(1)-123(2) to maintain a fluid-tight seal when axial forces are applied to either of
the connected the male dual bayonet connector 102 or the female latch connector 206. In
some embodiments, such as when the female latch connector 206 includes an O-ring 276 or
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menber 270 may be an over-nol ded seal 274 that may cover only a portion of
t he Iength D1 350f the sealing surface 123(1)-123(2). In yet another

enmbodi men? O 21 {¢¥fated in FIG 11, the seal i ng nenber f?é/%‘iﬂofoﬁ]@%de an

O-ring 276 that has a point contact with the sealing surface 123(1)-123(2).

The O-ring 276 may be seated within a recessed area 275 defined by the
f enal e Hagiat moldseifeat &4, freefemalgdateh conogar A6y goyde A0 Addiien 0056] To

connects bRsiiAg seristedd1 hﬁatqysss.ﬁ&@a%md the distdl bAd bh@uefsﬂﬂﬁé wi(amn(g)onnect or
206, the dual shafts 122(1)- i nserted throu t he openi ngs

205, 1) Hororiding EaHBamal aReEREPORYouEe St 122022600 b BHBrRIPERNg. 208 of

the ferpk&nafbs br hORBAMIheHRisAsrd. he apertures 203(1)-203(2) defined by
the latch plate structure 200. 5insertion of the shafts 122(1)-122(2)

t hr SugHO®8 apderermeve thesralg dog hayenesconnretr 02 iron thedersale jeeqiviad 200 causes

the | atglid Aje a2Q6r rh Bé’;%és HdGele@sd RRchaHish 295 kPBWRLINAaSEN blage poinded
distal ‘ends 177(1)-17 e shafts (D ( e chanfered

edges zmttbylatgmwr@ﬁeﬁézoﬂ01&2019&2&ﬁle@mﬁae&lalz@@mywéﬂw24{%0@%]:@{& t he

shaf t's shadfal bnahels2)24f1)e1 2408 @rd €l@arfe@r tr81ARe BusiDbaly Bt coRfiedtar 102 ridy baces
10201(1)-201(2) are positioned below the annular channels 124( 1)-124(2),

the | atQﬁﬁ")b@'&?féQa@?ﬁﬂ fremthe ferogle hafgh comectop206at at | east a portion of the
latjgh gypéACces FR?§-(1J4)ar%0115( ﬁdstﬂa§e élfs,mgfé%ﬁwe%mbbairﬂéht SERE Ashidbhjtnet t he

annul ar' channel s 124(1) shown in cross section in FIGS.

9- 11, tqwn@féoré@d leﬂg%gmml pt e nale kaypnef<c@npgctomiO1aRANING IR BAHINS S

124(1 f d
siois) ISR B sy it gty b o cr
pr eventthe@aleacﬂt@l pYarsY eensectos fl 02 Hbe peaxéma) gad OBHWH@? b@mn?é@me%zﬁ% th

t f PROB I
21 b e CagREe ST Taro RSP ARTEARE S0 oy nl’@r@?ggﬂﬁ‘%&t h the

perpendiOsunay hayiesa @srnﬁgw@émslm"@o@(tm? caealing )9n6$ 1 ﬁﬂé) 456(4) efrthe malmey
124(1) b]agéﬁé)coﬁﬁ’e&& 102 ilis§ éf’e’&tln ﬁﬁ@"ﬁé Phe Lhst §dﬂ??fnfa§ futhet }%maa%(e%hpiﬁrfgom t he

femal e Tecelving portion 2 erpendi cul ar distal sid
103(1) sbaﬂpgptlon%1 Simitgr &tﬁ@é@éﬁlﬁmshﬁﬁcﬂﬁaﬂmé 16841 6942&9@'12@@?'% Haséfrnet

| ongi t%‘ng%lt @@ gﬁa % Ip +msl|ssh kt o%‘ﬁ %@Qﬂﬁl\d?‘ﬁ'n&onﬂ%;hl%tlghﬁiﬁE or&iRBi ghasedges

211 (1)- atch ose er pendi cul ar di st al

si dewalnogtlomgéﬁ V16822 pf tﬂléfqoﬁéﬁptwm thér @W@'senﬂﬂﬁﬁ mﬁ@é@l?“@"&%?‘iﬁ?‘i”de a
gr 8@t ers@xhay inkBhE Qtsbgrth ﬂfrf[éﬁeé s?@la}“fd the Aattd iR RRlihd Surfdce 1|29(312—1'Q!3@) gpl e dual

bayonet connect or recei ving portion 206 fromthe

bot t omthe mateedus hayenet ponneptor 492 sliustrafed sphiis 4-8 @stll asiaeanyfer channshaf t s
122(1) -3 3142(%@% cor%@h?edbé%ﬁéf% ltrﬁc‘é:gdrf‘u%rfcﬁéﬁr\&ﬁ 2f491r)11|2ﬁ(2) loe theahgie (d0g) shyshance

require g he | atch plate to rel ease the mal e dual bayonet
connectaonnagor 142 dpa QIUPMF%W%WWQ("WFQF"PF AYHAY Fﬂcﬁ’d&@s“%shﬁpeg 9EPf ermal e

latch cpnn ﬁ&&ﬁ%ggﬁ@n oP‘hHéﬁ’tét?dr@%%%rigﬂﬁ@Bhie? @déé’frﬁeﬁéd’f efitdrieed for
inserting t dual bayonet connector 102 into the fermale |atch
25 embodiment, the grip 311 of the male bayonet connector 301 may include ten (10)
indentations.
[0062] As shown in FIG. 14, the female connector 409 may include a latch piate
structure that is similar to the latch plate structure 200 of the female latch connector 206.
The latch plate of the female connector 209 may include a single aperture for receiving the
30 shaft 303 of the male bayonet connector 301. Additionally, the female connector 209 may
include a sealing mechanism similar to the sealing mechanisms 270 shown in FIGS. 9-11.
When connected, the latch plate may interface with the annular channel of the shaft 303,
and the sealing mechanism may interface with the male sealing surface in a manner similar
to that previously described with respect to FIGS. 11-13. Other embodiments of male
35  bayonet connectors and female latch connectors may include any number of lumens, barbs,

and associated shaft portions, as appropriate for the medical procedure being performed.
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30connector 206. [0059] The el ongated sealing surface 123(1)-123(2) of the
shafts 122&% 122 2) may all ow for positioning of the sealing nmechanism 270
away fronY end of the sealing surface 123(1)- f%{‘@?ﬂlﬂﬂélsa? scussed
above, this may heI p prevent the sealing nmechani sm 270 from pi nching or

sl i ppi ng off fromthe distal end of the shaft 122(1)-122(2), and to_ 35
sust ai 10063t acit vikbeapparenido ithaseraf grdiraly skt i the artiatyaratiang ‘ane @amative 270

and t heraalihBsts 4y a&@@(/ I%%é(e(@;m%;%@&‘iﬂ%ﬁ'%& Ja'ruHInéIIstdrﬂgglteﬁ%ﬁI/e when
axial forces are appli eit he connected the nale bayonet
connectaspborients arm@cmédmlb0¢rmldﬁﬁe<twﬁwééfﬂeﬁcom@f therpreeatd invapiiad. rrent s such

as whe ] eTalelS
2011/ 0 ZE‘gPCT USZOlO%%EShB% %&ﬁgﬁp sea'lt'allil e Blsege%gsﬁtg%rg atch

conAectaReNPgcapRItLre. wEothes PaFSagEMEY. I-B'I%ﬂU'ds[?fﬁifﬁdttp m@r%mﬁarab@gass@us Higuid, s

posi ti t 1 ovidin
addi ti (?rgg)%égm ?gfsﬁpg)%grg“ﬁ%@% fltg\ﬂ%lgﬁg {@T%Qﬂ% (e =122 %Ibr) an tio r?ﬁ%'lry °
pr eventdengraily deseriver @hovs ag ﬁ@alg@whemgorrr@@mrwgﬁwg? e 09_[10%0] steiciusefove t he

mal e d I 6, a
Toer. iy BEYEREN ot ARSI LA SRl 581 RS 246,

unti| tfe@aledateh cgumecémegnémrlrysmw@)ubélsgamonswen@ﬁmyl raﬁzar@rmfﬁﬁféh@ a
12461) - tind 6% Ié"B[H‘I'Id'I‘ m?t@é‘ %réa&e%f’fap% st ditaut Iﬁ\rﬁlﬁﬁﬁ@i%e sf he
e easl m t

mal' e dual bayonét conn ctor 10 a lsengage fro emal e
| at ch cftbtmﬂefﬁfﬁﬂe 204 pane[noost] Fi GS 14 and 15 illustrate a single-lunen

enbodi of t th I
bayone'ErB‘?:%r!nec%\(i;r%'rggifﬂalq@é?‘ﬂ?:ﬁlre ggag%g?é}r |°§ggh£% %g%amgﬁﬁpa i Ie Iﬁrremrsll ©
305 extlefrdgrighiwardgiopt beitans redpoke, chelqmenrﬁn,aﬁtttemm@ﬂcgu harizantat @lopllwseml e dual
bayo”etﬁnﬁgigﬂgféfraéc aPehﬁI gggéﬂf 13RlaeRfttaldn %@Iﬁo@ 16 RpaRELggrgnnect or 301

may i nc coupli n or connecti wth a tubing section. The
t udbng undefstansipaid Iosexample of bednvestion, @mdaiomﬁcaatﬁ llratatlpos thegticotiplasng ends

156(1 FI GS.

2- 6( zrﬁéﬁ%]&%sn%fgoé%t%{w urﬂh@rd?ﬁééﬁoﬁglogq{g‘%%tspémﬂ&ﬁgk !taﬂ fggl? Erfthﬁ%gd rﬁs simlar
t o t he Jonger reigesmr(te ga,(ﬁﬂapbﬁ!ds couged,)congeqted, jeined, lad g kkehateoiedr® connect or

102, f 9648% to th

pr oxi malrlI(3 gthlpFTrt por @Q@Ia}é@c%é Ii%g?g@a rlﬂgérglodr%}l\g%hoér b oef gl st SI end

of t he alemhentdanad relativeanenement bemesoplem@nt$ sl 2gb, jaindesefargnessrdodé si mi | ar

toophe Jec@@i%ag%ﬂ op 3k {Wﬂét:ﬁ%fmgfaﬁ%aﬁ%t%)coéég&\}ﬁ ?ﬁ’é in'fXEd 'F@Et?qndtﬂ%laﬁpﬂ%%r‘e

connect or ustrate ) as an annul ar cnanne
t hat i J0@&AIf i gl sanasingianges, compphieeri AE dascabrehwidh @i@raoqg to1'ends)having ehe rral e

dual ?é?ﬁh% tar CROAEETSC Jrgﬂo BHfrh | ncréég@@ WItWé‘ﬁofI‘i% d§¥ gl%géeék 184 ,,{3013may

I ncl ud ring-shaped g Ing a plura | ty entations 31
al ong tthe adwilbreceghjze ﬂﬁémwesqnhln@ﬁ@twsenbﬁmtedﬁp comnemijﬁas phghtersrinatee mal e

bayonet mﬁféﬁfb‘?@%%wﬁ@thgp onh@cdfgg@nécﬁgn (NItR)otH QSH% q{hhﬁntﬁf tdrBPRALASHoRRPW 1 N

FI G 1 e conn CtOI‘ I nclu atc ate structure that
i 5281 millednterpreteddroagiys fin pnmneesmwauloglud@s aees efljacend, neewearé foewasrtl of ®finect or

206. T Sﬂﬁ# t I
apert urb?h%r@rsgpl ee(%eﬁ%ﬁﬁ%'?l%&% Lffar%g%ﬂg@ k 89,%‘)&?%16“}5& ?ltlelt.’g ?ob%ng}cftﬂgr e301
Addl ti dikel lhynethmlcmeﬁadleecﬂmhledtrmtlyzegforthyweremIVadeumsts@andwgoefemmmrgm

sim | aryd &ltfe%qn %ﬁé‘lpb?&?tglg% '3I‘3 ﬁl?grﬁ bﬁm 5kndd ifhhe %lgvﬁl reggb‘?ﬁkﬁq gnect ed,

the |atc ate m e an ar channe € sha t 303,
and th@tmndr@ermlpnamaymerrayrramge@r feptasedi QrIﬁllﬂmtﬁ?daWéh@é@BCGPﬁ}aslurface in a

tlaiing d'%gg?auhgérobﬂhkgﬁﬁlt Fﬁ&X&o%‘ésdfl’héj&%Qéﬁth%ﬁh respect to FIGS. 11-13.

er e
[0067] The above specification, examples and data provide a complete description of

the structure and use of exemplary embodiments of the invention. Although various
embodiments of the invention have been described above with a certain degree of
particularity, or with reference to one or more individual embodiments, those skilled in the art

35 could make numerous alterations to the disclosed embodiments without departing from the
spirit or scope of this invention. Other embodiments are therefore contemplated. 1t is
intended that all matter contained in the above description and shown in the accompanying
drawings shall be interpreted as illustrative only of particular embodiments and not limiting.
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35bayonet connectors and femal e | atch connectors may include any nunber of
| umens, barbs, and associ ated shaft portions, as appropriate for the
medi cal pY8RHINEei ng performed. WD 2011/ 079226PCT/ UBSBASPHEA8EHR0
[0063] 1t will be apparent to those of ordinary skill in the art that

variations and alternative enbodi ments_nmay be nmade given the foregqing
descri gehanges &udefal af steuciusp 13y he raﬂqewm@( éép%ﬂ%tﬂwﬁé?ﬁ Rasig %le%et§r<§iﬂ?f‘g| y

consi depgshtivh bBidafitddein 36O RAowhg hndr esent i nvention. [0064] As used herein
| umen refers not only to its definition, but also refers to an 5openi ng,

aperture, or other passageway. The fluid referred to herein can be gaseous,
liquid, or other state of material that is flowable through a tube (i.e.,
granular). In addition, while generally described above as seal ed when
connected together, the connector structures nay be seal ed or unseal ed. The
connection between the nal e dual bayonet connector and female | atch
connectors and their respective tube sections can be by neans other than a
10barbed fitting, for exanple, but not limted to, threaded, press-fit

wi t hout a barb, John CGuest fitting, ferrule, and panel nount. [0065]All
directional references (e.g., upper, lower, upward, downward, left, right,
| eftward, rightward, top, bottom above, below, inner, outer, vertical,
hori zontal, clockw se, and countercl ockwi se) are only used for
identification purposes to aid the reader's 15understandi ng of the exanple
of the invention, and do not create |imtations, particularly as to the
position, orientation, or use of the invention unless specifically set
forth in the clains. Joinder references (e.g., attached, coupl ed,
connected, joined, and the like) are to be construed broadly and nmay

i nclude internedi ate nmenbers between a connection of elenments and rel ative
novenment between el enents. As such, joinder references do not 20necessarily
infer that two elenents are directly connected and in fixed relation to
each other. [0066] In sone instances, conponents are described with
reference to "ends" having a particular characteristic and/or being
connected with another part. However, those skilled in the art wll
recogni ze that the present invention is not limted to conponents which
term nate i medi ately beyond their points of connection with other parts.
Thus, the term "end" should 25be interpreted broadly, in a manner that

i ncl udes areas adjacent, rearward, forward of, or otherw se near the

term nus of a particular elenent, |ink, conponent, part, nenber or the
like. I'n nethodologies directly or indirectly set forth herein, various
steps and operations are described in one possible order of operation, but
those skilled in the art wll recognize that steps and operati ons may be
rearranged, replaced, or elimnated wi thout necessarily 30departing from
the spirit and scope of the present invention. [0067] The above
specification, exanples and data provide a conpl ete description of
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the structure and use of exenplary enbodi nents of the invention. Although
various enbodi nents of the invention have been descri bed above with a
certain dEGr&B/EP22Barticul arity, or with reference to oRETESZHBLEIS

i ndi vi dual enbodi ments, those skilled in the art 35coul d make numnerous
alterations to the disclosed enbodi nrents wi thout departing fromthe spirit
or scopgLAfast his invention. Qther enbodinents are therefore contenplated.

It is intended that all matter contained in the above description and shown
in the accorfyaRls 6§re@hiRi ngs shal | be |nterpreted as illustrative only of

particul ar enbodi nents and not limting
2011/ 079226 PCT/ UL 08l BRYPasearRargeior F?Pft?ét'%ﬁ ?eCGP“%EJf tRIPGr MRS INGe made

wi t hout depaefﬁﬂsf%afftrHéMn m% § fifsk BRBINBA Pbrtibhand a\ﬂ@éifplr&d’Pné‘I?endeohﬂﬁid in

the foll ow ng cl ai 079226PCT/ US2010/ 061896 CLAI NS VW F?i
cl ai mecPndgefining af"Stl“mﬁ“ RAf 8 fis PpRYEr caRRelgre¥ mablo %@rﬂﬁ’@&?f‘ﬂﬁ%@éf’ls s of
t ubi Ng,en@PERINS bRG a first shaft having including a first distal end

portion and a first i)rom mal end portion and _defini n% a first lunen and a

first annul & 9¥heMeRINGHROLNG Al leps) aaF?R!"'%{H?féE%H'ESt glhait: WEEsin gi stal end

portion; an%éﬂrs@bio&m%feﬁa?bﬂiﬁn%'fﬂiérfﬁstﬁghaﬁ%aédnﬂgurléal’té b@ghgéfa firsesdctiss bf _
shaft; V\/nereln rst proxinal ortion of first shaft is

conf i gUHiAg pad %ﬁ@ted'%{a‘fqr}ds‘iomf tfirst s’i‘"‘\?ﬂ?"’ﬁgf fislpeatee ?‘l"f3§? caniigusgd iond

por ti onerghgd Beirdtiinnet s§mfetoffaaéma|efrbéémn§eﬁuétm 16 Wrdabe & fiGiaighOsakd to engage
a first inner surface of a fenmnle receivi nIQSIStI‘UCtUI‘e to create a

f1uid-tight Befist appdarrghaapel iegfingd by Rdistal sidewallepithed by a di st al

sidewal | ; angdralifaf s & srfth@ﬂlsegaénh? @fjrféd%ecofd diSthnSLBdtiveen fier distsisidevan
di stance between the distal sid grip is such that a side-I|oad

force dnddbe gop @Cﬁqcbéhat&s?'q%'ﬁa?’ fosee Bfn'-‘Ft tl‘?e1 OrFB? @SUE‘FB’F‘\%Q o KierBRle #2YORG | not
break tdaanédien it Adlibreakané fbiaLgREsal P&wkbh He freBddality %Hécé%d@@fu’éhe first

i nner surface of the female receiving structure. . The nal e
bay onetinfes $HERELPf the famale fopivingiEIWe-t he first distal si dewal | defines a
surface that is oriented substantially perpendicular to an axis of the

first lumen.p  The maie bES)@némbﬁnéb?d/rQﬁerauﬁanaéﬁe@fth@hrs@Hataﬂrtsuaewmmer ein the
first distal sidewall defines a surface for

r]terfamng Erg]flrst | at ch
st ruct (AElNG} 2 HHagebakis cHeRied srRstantialy ReTPgRYiGyRr @@“a%x'sc?f%"r et empval  of
t he mal e bayonet connector fromthe femal e receiving structure when the
first latch :ﬁtrucrnermalerb@@a@a cbhgectdrias cladnnivagrettaa fiest distal s1dewa|l4 The

mal e baygne nector of cl ai n t he e ds axi al away
r om ¢ HENRES 2 SRR DT Glriacna il fratdaGn oh HyE st the e Rp@Fnd ot

5. The diRkeirdayases pr@@é\ﬂ@@mwm of th@lrﬂalgbéyondﬂeomeatdrhenfﬂwamaldeécem an
outer edge and th F es a g ﬁ |ft A of I| ndent at]l ons al ong the
out er é?g‘@tubﬁwf‘ﬁ'ét ﬂ@%‘c EV” FUE Toedes G "GtiappY'AGS e grinp. 6.

The mal e bayonet connector of claim1l, wherein the ratio of the |ength of
the first seali ngrmhélactﬁybnettcbﬁnéﬁtatoama&n hetvherein thagrip iexendslaxisibl avgaydewal |

and t h%ro% {H% firgt 31?1 Vs\%ears] to dgf8 ine a P lange arguSnd the first shaft.

5. The male bayonet connector of claim 4, wherein the flange defines an outer
edge and the grip includes a plurality of indentations along the outer edge of the flange for

facilitating gripping of the grip.

6. The male bayonet connector of claim 1, wherein the ratio of the length of the
first sealing surface to the distance between the first distal sidewall and the grip is between
0.889 and 1.105.

7. The male bayonet connector of claim 1, wherein the first annular channel

further defines a first beveled edge opposite the first distal sidewall.
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7. The mal e bayonet connector of claim1l, wherein the first annul ar channel
further defines a first bevel ed edge opposite the first distal sidewall.

WO 2011/ 0Y92888¢432052010/ 061896 8. The nal e bay8REUSCUANEBEGr of
claim7, wherein a surface of the first bevel ed edge defines an angle that
IS substantlally 45 degrees with respect to an axis of the first |unen.

9. The mal e bayonkte rBalediypnat connaeiarof Alaimé. Whergin asystaseof Biedirstisveledvent

furt heredg@%%ﬁﬁéé)éh Sglé Bt fs sru%Eta%MIfyMS' delgRedshtrf r%gﬁé&td KC8kiY bi@e Fikstuct ur e.
10. The mal e bayonet™ connector of claim1, further conprising a

second /48Rt having a second distal end portion and a second proxinal end
portion and further defining a second |unen and a second annul ar channel

proxi mal tognd aﬂieﬁﬁ@l@tbaz&@et%ﬁélgm1dhﬁérélh tRE\GriP RIdosMbBneMoreVent Rirfher second
proxi mal end portion of the second shaft is configured to engage a second

sect i oringsrtien gfithryfirghehaftiptodhe eplareseindHYCh®-t i on of the second shaft has
a second sealing surface configured to engage a second i nner surface of a

cor respondi ng. fenmeqwe%%wmagoﬁﬁécww&@mw mﬁﬁatcsbnaprfsin id-tight seal; the
second annul ar channel is defined by a second di st al ewal | ; and 10a

ratio of a I%M§PRd ghaft h%"'%%éﬁ@r@@éﬁt?'r@ds‘iﬁ’ﬂf%@é‘dﬁs%%? SroXied eHEPREIOR t he
second éﬂb&&%er%eﬁﬁﬂ@b'se@&dﬂ Lik@n@hdR se%oﬁdlshhdlé}aﬂnaanalpé@qmmd aﬁ@"a@j%céﬂt up to

10 I bs, as inparted on the nal e bayonet connector, will not break t
f1 ui d- tth“gﬁ?C%QQ'Stﬂ&"ﬁ/@@HWhW@@%nd seal i ng surface and t he second |nner

surkace of thesé@mal fﬁomaleéﬁa;swt.&iéfuﬁé H6&®nd shaft is conﬁéurealfteeﬁgad g ayonet
connector of claim 10, wherein the connects the first and second

shaf t s.second section of tuiping angtee B%F;Paﬁé*tSt% Shileerior %fh%ﬁe&Pﬂﬁ’ ghaft kg 899onehe

grip e&bﬁ%@f&b@b&ﬂn@?@ﬂto@n@a@é B%eédrroshnm@ffbcéef AgortdapdRdihgentalé | 1 st
flange arqound the first shaft and axially away fromthe second shaft so as

to def irpeedng slEustirefto siegte afwdiightsealsecond shaft, and the first and second

fl anges aretﬁ@%&%%ﬂnmér%mbhgaew&bmséémemél\@%mau and 13. The
mal e bayonet connector of claim 12, wherein the webbed POI"[I on defines a

reéfssed ar @ale ol lgnothef the Fatond saakingcwuiigce fom gistance between theysecend nal e

bayonetd,éw stdedlanahé thé"@rﬂf Bishch fHat WRRabAY Rrel Slipteq ohned, \é@%pﬁfté‘d drétheCentr al
axi s of the first lumen and a second central axis of the second |umen is

bet weernale BayPNEs coNNEstors wilkpat brsak Heduichiight seglaebveqnibe seetd A%l si dewal |

and t hgyghaédand the secondlitinerSuiftE oPMY @tRkle FEUMASY SFudi@e. connecting sections
of tubing, conprising a first shaft having a first distal end portion

and a first prOXI mal end portion and further defining a first n and a
first annul dr- chérr‘i‘ﬁéFa‘EPBQ e cornecinn §f glajma d@ivhergip the g CW@P*élth‘gﬁ@t

porti ogndweess shaitge first proximal end portion of the first shaft is
configured to WD 2011/079226PCT/ US2010/ 061896

12. The male bayonet connector of claim 11, wherein the grip extends axially
away from the first shaft so as to define a first flange around the first shaft and axially away
from the second shaft so as to define a second flange around the second shaft, and the first
and second flanges are connected by a webbed portion therebetween.

13. The male bayonet connector of claim 12, wherein the webbed portion defines

a recessed area between the first and second flanges.

14. The male bayonet of claim 10, wherein the wherein a distance between a first
central axis of the first lumen and a second central axis of the second lumen is between
1.695 to 2.035 times the distance between the first distal sidewall and the grip.

15. A male bayonet connector for connecting sections of tubing, comprising
a first shaft having a first distal end portion and a first proximal end portion and
further defining a first lumen and a first annular channel proximal to and adjacent the first

distal end portion, wherein the first proximal end portion of the first shaft is configured to
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5engage a first section of tubing and the first distal end portion of the

first shaft has a first sealing surface configured to engaﬂ]e a first inner
surface oVOR'P4EI%8 receiving structure to create a fl uPGTSGHO/0ESs ;

a second shaft having a second distal end portion and a second proxi mal end
portion and further defining a second |unen, wherein the second proxinal
endSporengage afirst nect@e@cf)h@mgl@dsmafltst distal gnd peitiee ef the fiesighait has 3 fsdnd

section ggﬁn #maegc uf'ébeto%‘?l ?rﬁler SiithcB @ bif@RaRreddiing 8RG8l t has

a secon ng surface con ure to engage a second inner surface of a
f emal e cresepfibidtioht pelt ur e to create a fluid-tight seal; and a grip

connecti ng té?ec%& SharPhdli r?ge% Qé%nﬁr@{t%l%nd%ﬁfo‘ﬁ'd?\dté‘@ect)hé %Foxﬁﬁ‘él 'é'nérpoﬁi%ﬂnne|

is defined b Irst distal sidewa per pendi cul ar wi th 15respect
to an amd§urtﬂfeftdﬁ@n"ﬁﬁl a seconghiemennwherein;the segang predmakengengation 9fake sepoad

b e\{gl e%h?ﬁ%ecorﬂgﬁired to eng d @édoﬂ gfect% ﬂgﬁr&ﬂ&fd ﬁw@%eéér{dséls@leéﬂd' AHtichdst ace

a distance tvveent first |sta to the grip is such that a
SI de | dbeis¢aondshaft h@aggcqw elgting alychﬁmnfdgétﬂed)w qngagenalsecond iBhet suEfapdect or

Wl nok Re&ak rLhsyi ‘?’Jia%"'é&}, ,Jegﬁ{:re%@é ,Q@tﬁéﬁgé\/ f-R@qfirst sealing surface and

the first 1 nner sur I'ng structure. 16. The
mal e bayoneta grangrsoeetingdhe §ishnd serongdisbatlts; wherein - t he second shaft defines

a second angr-a#urt @gmg%anﬁém &ineli® %mﬂs@%té\%ﬁwaﬁn%@aaaaqdmwnhend

portion, |nesasecon annul ar shelf defining a distal wall
of 16he respashtd Beanicidithe frskumsn ansop Brstrrosimal pidowalbbavnme bavslechedas. and

proxi mal wal] af of Qfeg@ﬁf:@'iﬁi? ﬁr'%{‘égaﬁﬂlfjgﬂmeck a distance bdtWEers fledingt ditaul ar

shel f defines a sur endi cul ar respect to an axis of
t he secinewvalltorthe grigrisl such thet @ sige-lead ferpgtal uaﬁoméb%@@omaari%mﬁ‘gf@%leface to

a_di st aoggg?ét '-BRAd U\%ﬁﬁ%’f’% (?]"‘PE'E?MA@E' b béé\ﬁ(e)%]rh eg’frét%ebl%gsémcé BARd tHe

side-1oad force o . npar e nal e bayonet connector,
wi | | ndirstinresgutface dfithe temaleyrecelyinglstioetieen t he second seal i ng surface and
t he second inner surface of the female receiving structure. 17. The

mal e bayonet 6C0n (e %y&ﬁe’i‘bﬁhﬂe@tor‘@f‘@%ﬁh 5 LikerBini p_extends axially away

fromthe flrst an second’shafts so as to define a first flange around the
first shaft themdecondsbafidefinesmygecand @navlahehasaelfiexigghietand adjacent thg  The

male b f claim 16, wherein the first and second shafts are
connec%\ég%d'ggpgﬁéﬁ{ rgl’tl on that extends between the first and second

f1 anges. and furtiger d?ﬁ@emsgmdw@né*?r shatirefiniog agtistal walheftee s¢gedFei n t he

grip d f | on
OBt A B SHORRM i Benngh Mokttt o g on9

2011/ O7h226#CT/ US2010/ 061896 20. The mal e bayonet of claim 15,
wherein the jher &g a%ngfaﬁ%ﬁé?f:@eﬂhs% WREAad thaf |§beF&'ﬁHfoﬂiar Mh fesPbcttB@nf i r st

| umen and a second central axis of the second |unen is between 1.695 to
2. 035 taxieeef theneeapnddumers ahdom t he first distal sidewall to the grip.

a ratio of a length of the second sealing surface to a distance from the second
10 annular shelf to the grip is such that a side-load force of up to 10 Ibs, as imparted on the
male bayonet connector, will not break the fluid-tight seal between the second sealing

surface and the second inner surface of the female receiving structure.

17. The male bayonet connector of claim 15, wherein the grip extends axially
away from the first and second shafts so as to define a first flange around the first shaft and

a second flange around the second shaft.

18. The male bayonet connector of claim 16, wherein the first and second shafts

are connected by a webbed portion that extends between the first and second flanges.

19. The male bayonet connector of claim 16, wherein the grip defines an outer
edge and includes a plurality of indentations along the outer edge of the grip for facilitating

gripping of the grip.
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21. A mal e bayonet connector for connecting sections of tubing conprising a
shaft havin a distal end portion defini ngga seal i n]%asurface

configure‘ﬁot%llé‘]ﬂ&%%ée a receiving portion of a female re&STHSAYILEPBILt ure;

and 5a proxinal end portion configured to engage a section of tubing; and
the shaft further defining an axial |unen; an annul ar
channel prox3Gmal The male %P@Rﬁ@ﬁ?latnhéﬂfWh%’@'ndh%Wﬁﬂe&mdﬁtﬁ"W eatwesn aflist her

conpri Sderf‘n‘&all%é‘s & tRé ﬁllst mmé%wdla ¢ ‘g? géntpé? %Q@Wtrfébﬂe%nawumnr@saﬁ%nt 0 an

axi s of proxi ma aV|n% a bevel ed edge.
1.695 to 2. 035 tlmes the dlstance from the first distal sidewall to the grip.

21. A male bayonet connector for connecting sections of tubing comprising
a shaft having
a distal end portion defining a sealing surface configured to engage a
receiving portion of a female receiving structure; and
5 a proximal end portion configured to engage a section of tubing; and
the shaft further defining
an axial lumen; and
an annular channel proximal to and adjacent the first distal end portion and
further comprising
10 a distal sidewall that is perpendicular with respect to an axis of the lumen; and

a proxirhal sidewall having a beveled edge.
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