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[0001]This application claims priority to U.S. provisional application no.
61/361,306 filed 2 July 2010 entitled "Fluid connector latches with profile
lead-ins" and to U.S. provisional application no. 61/289,990 filed 23
December 2009 entitled "Fluid connector latches with profile lead-ins,"
each of which is hereby incorporated herein by reference in its entirety
for 10 the purposes of PCT Rule 20.6. [0002]The present application is
related to Patent Cooperation Treaty application no.       [Attorney Docket
No. P191627.W0.01] filed contemporaneously herewith entitled "Button latch
with integrally molded cantilever springs"; Patent Cooperation Treaty .
application no.[Attorney Docket No. P191625.W0.01] filed contemporaneously
15herewith entitled "Male bayonet connector"; U.S. design patent
application no. 29/352,637 filed 23 December 2009 entitled "Female dual
lumen connector"; and U.S. design patent  application no. 29/351,665 filed
9 December 2009 entitled "Male dual lumen bayonet connector," each of which
is hereby incorporated herein by reference in its entirety for the purposes
of PCT Rule 20.6. 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
fluid seal connection between one or more sections of tubing and a female
latch. 25Description 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 30wrapped 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 35stent from
the patient. In order to switch between the first fluid bag and the second
fluid bag,  WO 2011/079225PCT/US2010/061892  it is desirable to merely
detach a tubing section connected with the fluid bag to the tubing section
connected with the needle or stent placed intravenously in the patient,
which can then be easily connected with a tubing section connected with the
new fluid bag. [0005]Existing tubing connectors are prone to leakage and
unwanted disconnection 5when the patient is still receiving treatment via
the connected tubes due to side loads caused by the weight of the connected
tubes and components, as well as accidental pulling of the tubes by the
patient or medical personnel. [0006]Furthermore, certain medical devices
require the use of multiple tubes for supplying fluid between the patient
and the device. For example, certain models of blood 10pressure monitors,
such as the Dinamap Procare series, manufactured by General Electric,
employ dual tubes for connecting the blood pressure cuff to the monitor. As
such, a connector including multiple air passages for directing airflow
between the tube segments is desirable, so as to avoid having to
individually connect and disconnect multiple connectors when hooking or
unhooking a patient to the monitor. 15[0007]From the foregoing, it can be
appreciated that a need exists for an improved  bayonet connector that may
connect one or more sections of tubing to create a gas and/or liquid fluid
seal that cooperates with a female receiving connector to provide a more
resilient connection and maintain a fluid-tight seal when the male bayonet
connector is placed under axial tension or side load forces. 20[0008]The
information included in this Background section of the specification,
including any references cited herein and any description or discussion
thereof, is included for technical reference purposes only and is not to be
regarded subject matter by which the scope of the invention is to be bound.
SUMMARY 25[0009]Improved female tube connectors are disclosed herein that
reduce insertion force requirements for coupling with male connectors.
Additionally, the female tube connectors 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 35connector 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 WO 2011/079225PCT/US2010/061892 portion and a
bottom housing portion coupled to the top housing portion. The female
receiving connector also includes a button moveably coupled within the
housing. A locking plate is integral with or coupled to the button and
configured to move with the button. The locking plate has a profile lead-in
having an interfacing surface located at a proximal side of 5the profile
lead-in for interfacing with a male connector. The interfacing surface
extends along at least a portion of at of a circumferential edge of an
aperture formed within the locking plate and is tapered along the portion
of the circumferential edge. Additionally, the profile lead-in includes a
locking surface located at a distal side of the lofted lead-in for securing
the male connector within the housing of the female receiving connector. A
10substantially flat surface is located between the interfacing surface and
the locking surface.  [0012]In another embodiment, a female receiving
connector for transporting fluids is provided. The female receiving
connector includes a housing defining at least one lumen for fluid flow.
The housing includes a top housing portion, a bottom housing portion
coupled to the top housing portion and a button moveably coupled within the
housing. Additionally, the 15female receiving connector includes a locking
member coupled to the button and configured to displace with the button
when force is applied to the button or to a surface of the locking member.
The locking plate has a profile lead-in. The profile lead-in includes a
curved surface located at a proximal side of the profile lead-in for
interfacing with a male connector and a locking surface located at a distal
side of the profile lead-in for securing the male 20connector within the
housing of the female receiving connector. A substantially flat surface  is
located between the curved surface and the locking surface and the curved
surface extends from a proximal face of the locking member to the
substantially flat surface.  [0013]This Summary is provided to introduce a
selection of concepts in a simplified form that are further described below
in the Detailed Description. This Summary is not intended  25 to identify
key features or essential features of the claimed subject matter, nor is it
intended 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.  WO
2011/079225PCT/US2010/061892 [0018]Fig. 5 is a front elevation view of the
locking plate of Fig. 3 illustrating an aperture of the locking plate.
[0019]Fig. 6 illustrates a male bayonet connector entering a housing of the
female receiving connector of Fig. 2. 5[0020]Fig. 7 illustrates the male
bayonet connector of Fig. 6 interfacing with the locking plate to force the
locking plate downward. [0021]Fig. 8 illustrates the male bayonet connector
of Fig. 6 pushing the locking plate fully downward and passing through the
aperture of Fig. 5. [0022]Fig. 9 illustrates the male bayonet connector of
Fig. 6 secured by the locking 10plate. [0023]Fig. 10 illustrates 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 



20with 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  WO
2011/079225PCT/US2010/061892  male bayonet connector includes an annular
channel that is engaged by the profile lead-in upon sufficient insertion of
the male bayonet connector into the female receiving connector. [0033]The
orientations "proximal" and "distal" as used herein have been arbitrarily
chosen, and are not meant to limit the present disclosure, but will follow
the convention just 5described with reference to the ends of the female
receiving connector 206 and male dual bayonet connector 102. [0034]In an
alternative embodiment, a female receiving connector may include a locking
plate having a profile lead-in as a curved bottom surface of the aperture
in the locking plate. When the male bayonet connector is inserted into the
female connector, the male bayonet 10connector interfaces the profile
lead-in, biasing the locking plate downward and lowering a receiving
aperture through which the male bayonet connector may pass. The male
bayonet connector's annular channels are engaged by a distal surface of the
profile lead-in upon sufficient insertion of the male bayonet connector
into the female receiving connector. [0035]In some embodiments, the profile
lead-in lead-in may be implemented in multiple 



15parallel lumen configurations. For example, in some embodiments, the
profile lead-in may be implemented in a dual lumen configuration (e.g., the
female connector having two parallel lumens through which fluid may pass
and into which male connectors may be inserted). Additionally, in some
embodiments, the profile lead-in may have one or more chamfered surfaces
that engage the annular channels of the male bayonet connectors. In some
20embodiments, a distal edge of the locking plate may be flat to interface
with the flat surface of the annular channel. [0036]An exemplary female
receiving connector 100 is 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 25to 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 30via 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 WO 2011/079225PCT/US2010/061892 the housing 102.
The aperture 110 constitutes a proximal end of lumen 112 extending through
the female receiving connector 100. The lumen 112 continues through a
barbed tube connector 114 located at the distal end of the female receiving
connector 100. The barbed tube connector 114 is configured for attachment
of plastic tubing. 5[0038]Fig. 2 shows the female receiving connector 100
with the top portion 104 of the housing 102 removed to show additional
details inside the housing 102. As illustrated, the button 108 includes a
locking plate 120. In some embodiments, the locking plate 120 may be
integrally formed with the button 108, while in other embodiments, the
locking plate 120 and the button 108 may be formed separately and later
coupled together. Further, in other 10embodiments structures other than a
button, e.g., a slide, a switch, a lever, or other structures, may be used
to operate the locking plate 120. The locking plate 120 extends downward
from the button 108 and is configured to move in conjunction with the
button 108. A sealing member 122, such as a rubber 0-ring may be located
directly behind the locking member 120. The sealing member 122 is secured
in place behind the locking plate 120 by a 15sealing member retainer 124.
The sealing member retainer 124 may be a suitable holding structure into
which the sealing member 122 is inserted and held. In some embodiments, the
sealing member retainer 124 may be integrally formed with the bottom
portion 106 of the housing 102. In other embodiments, the sealing member
retainer 124 may be formed separately from the bottom portion 106 of the
housing 102 and subsequently coupled to the 



20bottom portion. The sealing member 122 may be secured within a channel
located behind the sealing member retainer 124. [0039]The locking plate 120
includes a profile lead-in 128. Fig. 3 illustrates the button 108
independent from the bottom portion 106 of the housing 102, so that the
profile lead-in 128 may be more easily seen and described. Generally, the
profile lead-in 128 25extends upward along edges 140 of an aperture 142 of
the locking plate 120. The profile lead-in 128 functions as an improved
locking structure. That is, because it extends upward along the edges of
the aperture 142, the profile lead-in 128 provides additional structure for
locking in a male bayonet connector. [0040]As illustrated, the button 108
includes the locking member 120 as an integrated 30part. Additionally, the
button 108 includes curved legs 130 which may interface with the bottom
portion 106 of the housing 102 and function as springs 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 35embodiments,
other kinds of mechanical action than springs may be employed raise the
button back up to its resting place when the force is removed.  WO
2011/079225PCT/US2010/061892 [0041]Fig. 4 is an enlarged image of the
aperture 142 of the button 108 shown in Fig. 3. As may be seen, the profile
lead-in 128 has a ramped shape. Specifically, a proximal surface 132 of the
profile lead-in 128 tapers toward the distal edge 134 of the locking plate
120 as the profile lead-in 128 progress upward along the edge 140 of the
aperture 142. 5The ramp is provided so that as a male bayonet connector is
pressed against the profile lead-in 128, for example, during insertion of
the male bayonet connector into the female receiving connector 100, the
locking plate 120 is forced downward. The range of angles for the pitch of
the ramp depends on the distance the groove is from the front of the male
connector tip or the distance the male connector has to travel in order for
the profile lead in 10 to lock into the groove on the male connector. In
some embodiments, the ramp may be pitched at between 44 and 46. [0042]Fig.
5 shows the aperture 142 as including two generally circular areas with
overlapping circumferences. A first area 150 is defined by a first
circumference 152 in a lower portion of the aperture 142. The profile
lead-in 128 and a base lead-in 154 define the 



15circumference 152 of the first area 150. A second area 156 is defined by
a second circumference 158. A portion of the second circumference 158 may
be formed by a top edge of the profile lead-in 128. As such, the top edge
of the profile lead-in 128 may have a curved shape. [0043]The second
circumference 158 and the first circumference 152 overlap. The 20second
circumference 158 is larger than the first circumference 152 and,
therefore, the second area 156 is larger than the first area 150. The
second 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 25housing 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 30portion 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
35proximal 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  WO
2011/079225PCT/US2010/061892 defined by the male connector. In other
embodiments, the beveled edges may be perpendicular to the axes, rounded,
or alternatively may define any angle between 0 and 90 degrees. [0046]In
some embodiments, a proximal surface 170 of the first area 150 may have a
5shape corresponding to the foremost edge 166 of the male bayonet connector
160. For example, the proximal surface 170 may be chamfered or curved. The
shape of the foremost edge 166 of the male bayonet connector 160, the
proximal surface 170 of the first area 150, and/or the profile lead-in 128
may aid in the movement of the locking plate 120 relative to the male
bayonet connector 160. 10[0047]As the male bayonet connector 160 enters
into the housing 102, it contacts the proximal surfaces of the aperture
142. As pressure is applied to insert the male bayonet connector 160
through the aperture 142, as indicated by the arrow 169 (Figs. 6, 7, and
8), the locking plate 120 is forced downward, as indicated by arrow 171
(Figs. 7 and 8). In particular, because of the ramped profile lead-in 128,
as pressure is applied to the locking 15plate 120 by pushing the male
bayonet connector 160 into the aperture, the locking plate 120 is forced
downward. The locking plate 120 continues downward until the male 



bayonet connector 160 is able to pass through the second aperture 158 (Fig.
8). The male bayonet connector 160 passes through the second aperture 158
until the channel of the male bayonet connector 160 is aligned with the
profile lead-in 128. When the channel 168 is 20aligned with the profile
lead-in 128, the locking plate 120 is pushed back upward by legs 130 and
the profile lead-in 128 engages the channel 168 to secure the male bayonet
connector 160 within the female receiving connector 100 (see Fig. 9).
[0048]The distal surface of the profile lead-in 128 may be shaped to hold
the male bayonet connector 160 in place once installed. For example, in
some embodiments, the 25distal surface of the profile lead-in may be flat.
In other embodiments, the distal surface may be chamfered. The chamfered
surface may facilitate the locking plate 120 engaging the 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 35surfaces 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
WO 2011/079225PCT/US2010/061892 the corresponding the surface of the
profile lead-in 128. That is, if the distal surface of the  profile lead-in
128 is flat, the distal surface of the channel 168 is correspondingly flat.
Additionally, the thickness of the profile lead-in 128 and the width of the
channel of the male bayonet connector 160 are approximately the same.
5[0050]When the male bayonet connector 160 is locked into place by the
locking plate 120, a distal portion of the male bayonet connector 160 may
be in contact with the sealing member 122 to form a seal between the
sealing member 122 and the surface of distal portion 164 of the male
bayonet connector 160. [0051]The button 108 may be pressed downward to
release the male bayonet 10connector 160 from the female receiving
connector 100. Specifically, as the button 108 is pressed downward, the
locking plate 120 moves downward until the male bayonet 160 may clear the
profile lead-ins 128 and may pass through the second area 156. [0052]As
mentioned above, the female receiving connector 100 may be implemented in 



multi-lumen configurations. For example, the female receiving connector 100
may include 15two, three, or more lumens. For each lumen, a locking plate
is provided. In some embodiments, one or more locking plates may be coupled
together. Additionally, in some embodiments, one or more locking plates may
be integrally formed with the button 108. In some embodiments, one or more
locking plates may be independently formed and subsequently coupled to the
button 108. Additionally, in some embodiments, a shape of one 20or more
locking plates may include one or more different features from other
locking plates. For example, in one embodiment, a first locking plate
associated with a first lumen may have a chamfered proximal surface, while
a second locking plate associated with a second lumen may have a curved
proximal surface. In another example, the distal surface of the first
locking plate may have a chamfered surface, while a distal surface of a
second locking plate 25may have a flat 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 30may 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 35legs 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  WO
2011/079225PCT/US2010/061892 connector 230 in the female receiving
connector when the two are coupled together. That is, the legs 212 hold the
locking plate 210 in position while it engages the male connector 230.
[0055] The locking plate 210 includes two apertures 220, one for each lumen
of the dual lumen female receiving connector 200. In some embodiments, the
apertures 220 may be 5identical. That is, the apertures 220 may have the
same or similar size and shape. In other embodiments, however, the
apertures 220 may have different sizes and shapes. Additionally, in some
embodiments, the lumens may be used to transport the same fluid, while in
other embodiments, one lumen may transport a different fluid from the
other. [0056]The apertures 220 of the locking plate 210 are configured to
facilitate the 10insertion of the male bayonet connectors 230 into the
female receiving connector 200 while preventing their removal there from.
As such, the apertures 220 include curved profile lead-ins 240. The profile
lead-ins 240 constitute a lower edge 242 of the apertures 220. The profile
lead-ins 240 are shown in Figs. 11 and 12 and generally may have regions
which provide curved contours to facilitate insertion or securing of the
male bayonet connector 230 



15within the female receiving connector 200. For example, in one
embodiment, a center region 250 may include curved portion 252 that extends
from a proximal edge of the locking plate 210 toward a substantially flat
surface 254 on the interior of the apertures 220. The substantially flat
surface 254 has a contour defined by a radius of a circle 256 (Fig. 12)
that corresponds to the radius of the outer surface of the male bayonet
connector 230. The 20radius of the contour may be larger or smaller as long
as it can accept and interface with the channel of the male bayonet
connector 230. The substantially flat surface 254 extends to left and right
regions 260, 262. In the left and right regions 260, 262, the substantially
flat surface 254 tapers toward a distal edge 264 of the locking plate 210.
In one exemplary embodiment, the angle of the lead-in 240 is 45 deg.,
leading into a .020" radius to generally 25flat locking surface 254. As
seen in Fig. 11, the locking surface 254 may be formed with a slight (e.g.,
.097") radius. The locking edge 254 transitions to a bulbous, radiused edge
in 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 35region 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.  WO 2011/079225PCT/US2010/061892 [0058]Referring to Fig. 12, the
profile of the substantially flat surface 254 may be seen. As discussed
above, the substantially flat surface 254 of the center region 250 may be
defined by the circumference of a circle 256 that correlates with the
circumference of the channel of the male bayonet connector 230. The
substantially flat surface 254 of the left and  5 right regions 260, 262,
however, may have different profiles in different embodiments. For example,
in one embodiment, the profile of the substantially flat surface 254 may be
defined by a substantially straight line in the left and right regions 260,
262. In some embodiments, the profile may have a decreasing slope as it
approaches the edge 272, defining a convex profile. In other embodiments,
the profile may be slightly concave, but less so than the 10profile of the
center region. [0059]The profile lead-ins 240 provide the initial contact
surfaces for the male bayonet connector 230 during insertion. Fig. 13
illustrates the male bayonet connector entering the female receiving
connectors 200. In Fig. 13, the top housing member is removed to show
detail with in the housing. Fig. 14 is a cross sectional view showing the
male bayonet 15connector 230 contacting the profile lead-in 240 of the
center region 250. The contact of the profile lead-in 240 by the male
bayonet connector 230 forces the locking plate 210 



downward until the sealing surface of the male bayonet connector 230 is
able to pass through the aperture 220, as shown in Fig. 15. The male
bayonet connector 230 may further be inserted into the aperture 220 until
the channel of the male bayonet connector 230 and 20the substantially flat
surface 254 of the center region 250 engage (Fig. 16) to secure the male
connector 230 within the female connector 200. When the male bayonet
connector 230 is secured within the female receiving connector 200, a
sealing member, such as a rubber 0-ring, may contact a sealing surface of
the male bayonet connector 230 to seal the lumen. 25[0060]As illustrated in
FIG. 17, the substantially flat surface 254 may perpendicularly adjoin a
distal surface 280 of the profile lead-in 240 that is flat. That is, in one
embodiment, the distal surface of the profile lead-in 240 may be flat. In
some embodiments, the distal surface of the profile lead-in 240 and a
distal surface of the locking plate 210 may be the same surface. In other
embodiments, they may constitute different surfaces. A 30corresponding
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.  WO
2011/079225PCT/US2010/061892 Additionally, the profile lead-in 240, the
substantially flat surface 254, and the distal surface 280 of the locking
plate 210 may each be in contact with the channel of the male bayonet
connector 230 to secure the male bayonet connector. [0062]It should be
appreciated that, in other embodiments, the profile lead-ins 240 may 5take
other forms. Figs. 18-20 illustrate alternative embodiments of the
exemplary profile lead-ins. In particular, Fig. 18 illustrates embodiment
having the same general characteristics as the embodiment shown in Figs. 11
and 12, but with profile lead-ins 282 in left and right regions extending
further up the edges 272 of the apertures 220. Fig. 18 has smaller
"bulbous" radii in case the male shafts are molded on the large end of the
tolerance 10range. The smaller radii will enable the male shafts to more
easily glide on and force down the button latch. Thus, the profile lead-ins
282 in the left and right regions may have a more gradual contour when
compared to the embodiments shown in Figs. 11 and 12.  [0063]Fig. 19
illustrates an embodiment having a profile lead-in 290 with a continuous
profile with very little side loft on a narrow and short flat engaging
surface 292. That is, the 15entirety of the flat engaging surface 292 may
have a profile defined by the circumference of a circle that corresponds to
the circumference of the channel of the male bayonet connector 230. The
substantially flat surface 292 gradually tapers from the proximal edge 294
to the distal edge 296 of the locking plate 210 as it approaches the edges
272. 



[0064]Fig. 20 illustrates an embodiment similar to the embodiments
illustrated in 20Figs. 11, 12, and 18, having profile lead-ins 298 with
higher edge loft 300 than the form of Figs. 18 and 19, but with lower loft
than in the embodiment of Fig. 3. Fig. 20 has larger bulbous radii in case
the male shafts are molded on the small side of the tolerance range. The
larger bulbous radii will enable the interference between the lead-in 298
and the male shafts to occur at about the same male insertion depth
compared to shafts molded to the 25nominal dimensions. The flat surface 302
is wider than in the embodiment of Fib. 19 and extends into the edge 272 to
form a ledge across the bottom of the aperture. In Fig. 20, the edges 272
are thick, flat, and straight. [0065]The profile lead-in is designed to
maintain a relatively low insertion force of the male connector while also
maintaining a robust distal edge of the locking plate so that it
30locks/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 35decoupling from the female receiving connector when
fully inserted and locked is relatively high.  WO
2011/079225PCT/US2010/061892 [0066]It will be apparent to those of ordinary
skill in the art that variations and alternative embodiments may be made
given the foregoing description. Such variations and alternative
embodiments are accordingly considered within the scope of the present
invention. For example, a profile lead-in may be implemented with a curved
portion to form 5a profile, profile lead in. [0067]As used herein, lumen
refers not only to its definition, but also refers to an opening, 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 sealed when
connected together, the connector structures 10may be sealed or unsealed.
The connection between the male dual bayonet connector and female receiving
connectors and their respective tube sections can be by means other than a
barbed fitting, for example, but not limited to, threaded, press-fit
without a barb, John Guest fitting, ferrule, and panel mount. [0068]All
directional references (e.g., upper, lower, upward, downward, left, right,
15leftward, rightward, top, bottom, above, below, inner, outer, vertical,
horizontal, clockwise, 



and counterclockwise) are only used for identification purposes to aid the
reader's understanding of the example of the invention, and do not create
limitations, particularly as to the position, orientation, or use of the
invention unless specifically set forth in the claims. Joinder references
(e.g., attached, coupled, connected, joined, and the like) are to be
20construed broadly and may include intermediate members between a
connection of elements and relative movement between elements. As such,
joinder references do not necessarily infer that two elements are directly
connected and in fixed relation to each other. [0069]In methodologies
directly or indirectly set forth herein, various steps and operations are
described in one possible order of operation, but those skilled in the art
will 25recognize 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.  WO 2011/079225PCT/US2010/061892 CLAIMS What is claimed
is: 1. A female receiving connector for connecting sections of tubing
comprising a housing further comprising a top housing portion;
a bottom housing portion coupled to the top housing portion; and 5a button
moveably coupled within the housing; and         a locking plate coupled to
the button and configured to move with the button, the locking plate having
a profile lead-in further comprising an interfacing surface located at a
proximal side of the profile lead-in for interfacing with a male connector,
wherein the interfacing surface extends along at least a 10portion of at
least three sides of an aperture of the locking plate and the interfacing
surface is tapered along one or more of the at least three sides; a locking
surface located on a distal side of lateral edges of the profile lead-in
for securing the male connector within the housing of the female receiving
connector; and 



a substantially flat surface located between the interfacing surface and
the 15locking 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 5the female receiving
connector is configured to allow 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.  WO 2011/079225PCT/US2010/061892         7. The
female receiving connector of claim 6, wherein the interfacing surface
expands in thickness distally as the substantially flat surface tapers.
8. The female receiving connector of claim 1, wherein the substantially
flat surface has a substantially constant profile defined by a radius of a
circle that corresponds to a radius of an outer surface of the male
connector. 9. A female receiving connector for transporting fluids
comprising a housing defining at least one lumen for fluid flow, the
housing further comprising a top housing portion; and a bottom housing
portion coupled to the top housing portion; and 5a button moveably coupled
within the housing and retained by the top housing portion, the button
further comprising              a locking member coupled to the button and
configured to displace in conjunction with the button when force is applied
to the button or to a surface of the locking member, the locking member
defining an aperture having a profile lead-in defining an edge 



10of the aperture, wherein the profile lead-in further comprises
a curved surface located at a proximal side of a bottom surface of the
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; 15and 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-  WO
2011/079225PCT/US2010/061892        14. The female receiving connector of
claim 9, wherein the substantially flat surface has a substantially
constant profile defined by a radius of a circle that corresponds to a
radius of an outer surface of the male connector.        15. The female
receiving connector of claim 9, wherein the locking surface is
perpendicular to the substantially flat surface.        16. The female
receiving connector of claim 9, wherein the locking surface of the profile
lead-in is the same as a distal surface of the locking member. 


