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“APPARATUS AND METHOD FOR PROVIDING GASES TO A USER”

FIELD OF THE INVENTION

[0001] The present application generally relates to connectors that attach to
resilient tubing. More particularly, certain features, aspects and advantages of the present
application relate to connectors used to provide an end connection to tubing components.

BACKGROUND OF THE INVENTION

[0002] Tubing connectors are used to join flexible tubing to various components
in the breathing treatment fields. Because the tubing is generally a softer, flexible
material and the connector is generally a harder plastic material, these connectors
generally are joined to the tubing using adhesives or the like. In situations where the
connectors are joined to the tubing without the use of adhesives, it has been found that

material creep can loosen the union between the connectors and the tubing over time.

SUMMARY OF THE INVENTION

[0003] Accordingly, this is a need for a connector to can securely join to an end
of tubing.

[0004] The connector can be formed such that it is located entirely outside of
the tubing such that the end of the tubing is not obstructed by the connector. Such a
configuration advantageously allows use of the tubing with standard barbed air
connections even with the connector installed on the end of the tubing.

[0005] The connector can be mechanically secured (e.g., snap fit) together. By
using a mechanical coupling, the use of adhesives, overmolding or the like can be avoided,
if desired. By avoiding adhesives and the like, compatibility of the adhesive materials or
the like does not present any issues. Furthermore, without the use of adhesives, solvents
or overmolding, the assembly time can be shortened, which improves throughput for
manufacturing

[0006] In some configurations, a tubing and connector combination can
comprise a tubing segment and a tubing flange that are connected together, an inner
sleeve, and an outer sleeve with the inner sleeve and the outer sleeve being mechanically
secured together and being positioned outside of a flow path through the tubing segment
and the tubing flange.

[0007] In some configurations, the outer sleeve comprises an inner passage that
tapers in the proximal direction and the inner sleeve comprises a proximal portion with

distally-extending slots that allow compression of the proximal portion of the inner sleeve.
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[0008] In some configurations, the tubing flange comprises an outer peripheral
surface and an inner surface of the inner sleeve forms a seal around the outer peripheral
surface of the tubing flange.

[0009] In some configurations, the inner sleeve comprises a distal portion
having a structure configured to mate with a complementary structure. In some
configurations, the distal portion is formed along an internal surface. In some
configurations, the inner sleeve comprises an inner shoulder, the inner shoulder and a
portion of the tubing segment and tubing flange abutting following connection and the
structure configured to mate with the complementary structure is positioned entirely distal
of the shoulder. In some configurations, at least a portion of the structure configured to
mate with the complementary structure is positioned directly adjacent to the shoulder.

[0010] In some configurations, the outer sleeve comprises a plurality of prongs,
the prongs extending in a distal direction and defining a tapering opening with a larger
proximal crossing dimension and a smaller crossing dimension distally of the larger
proximal crossing dimension. In some such configurations, a portion of the prongs
intersected by the smaller crossing dimension and an inner surface of the outer sleeve are
separated by a gap.

[0011] In some configurations, the outer sleeve comprises a plurality of prongs,
at least a portion of one or more of the prongs being adapted to elastically deflect radially
outward.

[0012] In some configurations, the outer sleeve comprises a plurality of prongs
that are configured to deform to allow insertion of the tubing segment and tubing flange in
a first direction but abut against a portion of the tubing segment and tubing flange to
reduce the likelihood of withdrawal of the tubing segment and tubing flange in a second
direction.

[0013] In some configurations, the outer sleeve comprises a plurality of prongs
that are symmetrically positioned about an inner surface of the outer sleeve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] These and other features, aspects and advantages of the present
invention now will be described with reference to the following figures, which are not
intended to be limiting.

[0015] Figure 1 is a side elevation view of a connector and tubing combination
that is arranged and configured in accordance with certain features, aspects and
advantages of the present invention.

[0016] Figure 2 is an exploded view of the combination of Figure 1, illustrating a
segment of tube, an end adapter, an inner sleeve and an outer sleeve.

[0017] Figure 3 is a side view of the outer sleeve of Figure 2.
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[0018] Figure 4 is a sectioned side view of the outer sleeve of Figure 2.

[0019] Figure 5 is a sectioned side view of the end adapter and the outer sleeve
of Figure 2.

[0020] Figure 6 is a side view of the inner sleeve of Figure 2.

[0021] Figure 7 is a sectioned side view of the inner sleeve of Figure 2.

[0022] Figure 8 is a sectioned side view of the inner sleeve, the outer sleeve and
the end adapter of Figure 2.

[0023] Figure 9 is a partially sectioned side view of the assembled inner sleeve,
outer sleeve and the end adapter of Figure 2.

DETAILED DESCRIPTION OF THE INVENTION

[0024] With reference initially to Figure 1, a connector and tubing combination
100 is illustrated therein. The combination 100 generally comprises a segment of tubing
102 and a connector assembly 104. When assembled, the combination 100 can be used to
couple the tubing to a connector of another component. In some configurations, the
combination can couple to a proprietary connector while also enabling connection to a
standard barbed connection, for example but without limitation.

[0025] With reference to Figure 2, in some configurations, the tubing 102 can
include a tubing flange 106 or other end component. The tubing 102 and the tubing flange
106 can be formed from any suitable material. In the illustrated configuration, the two are
formed from polyvinyl chloride materials and can be solvent bonded together. While other
configurations are possible, forming the tubing 102 and the tubing flange 106 from alike
materials facilitates solvent bonding, which results in a very strong and lasting connection
between the two components 102, 106. In other configurations, the tubing 102 can
include an end that is sized and configured for use with the connector assembly 104. For
example, the tubing could include a shoulder, ridge, protrusion or the like. In some
configurations, the tubing and the tubing flange can be an integral component, such as
when formed as a single piece.

[0026] With reference still to Figure 2, the illustrated connector assembly 104
comprises an inner sleeve 110 and an outer sleeve 112. When the inner sleeve 110 is
positioned over the tubing flange 106 and the outer sleeve 112 is joined to the inner
sleeve 110, the connector assembly 104 can be locked onto the tubing 102. In some
configurations, when the inner sleeve 110 and the outer sleeve 112 are locked together,
the two components 110, 112 form a mechanically mating retention system that locks onto
the tubing 102. In some configurations, the mechanically mating retention system can be
fit together without the use of tools, without the use of adhesives, bonding agents or
overmolding, for example but without limitation. Such a system can simplify manufacture,

can reduce time to manufacture (e.g., eliminate a curing period) while also reducing or
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eliminating material compatibility issues and the like. Furthermore, as will be described,
the mating retention system can adjust such that a grip on the tubing is not substantially
weakened due to material creep over time.

[0027] With reference now to Figures 3 and 4, the outer sleeve 112 will be
described. As illustrated, the outer sleeve 112 comprises an outer surface 114. The outer
surface 114 can have any suitable shape. The shape of the illustrated outer surface 114
provides an aesthetic appearance and has been configured to present a desired industrial
design. In some configurations, the outer surface 114 can be generally cylindrical. In the
illustrated configuration, the outer surface 114 has a generally cylindrical distal portion and
tapers in a proximal direction. The outer surface 114 can have any suitable surface
texture or structures. In the illustrated configuration, the outer surface 114 comprises
generally axially extending ribs 116.

[0028] With reference to Figure 4, the outer sleeve 112 comprises a distal
opening 120 and a proximal opening 122. A passage 124 can extend from the distal
opening 120 to the proximal opening 122. In the illustrated configuration, an inner surface
126 can define at least a portion of the lumen or passage 124. The passage 124 can taper
such that a distal end of the passage 124 has a larger inner diameter than a proximal end
of the passage 124. In some configurations, a proximal portion of the passage 124 has a
greater reduction in diameter than distally of that proximal portion.

[0029] A groove 130 can be positioned along the inner surface 126. In the
illustrated configuration, the groove 130 can be positioned close to the distal opening 120.
The groove 130 generally comprises a recess in the inner surface 126. While the
illustrated groove 130 is generally cylindrical, circular, uninterrupted or the like, in some
configurations, the groove 130 can be formed of multiple discrete segments or the like.

[0030] With continued reference to Figure 4, the illustrated outer sleeve 112
comprises one or more prongs 132. In the illustrated configuration, the outer sleeve 112
comprises four prongs 132. Other numbers of prongs 132 can be used. In some
configurations, the prongs 132 are positioned symmetrically about the passage 124.

[0031] The prongs 132 extend distally in the illustrated configuration. In some
configurations, the prongs 132 extend distally from near the proximal opening 122. The
prongs can be configured such that at least a portion can elastically deform in a radially
outward direction. In some configurations, the most distal portions of the prongs 132 can
elastically deflect radially outward.

[0032] Each of the prongs 132 has an inner surface 134. The inner surface 134
can slope toward an axial center A of the passage 124. The sloping surfaces 134 define a
narrowing portion within the passage 124. A gap 136 can be positioned between at least a
distal portion of each prong 132 and the inner surface 126. The gap 136 allows at least a
distal portion of the associated prong 132 to deflect outwardly away from the axial center
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A. In some configurations, the inner surfaces 134 of the prongs 132 define a crossing
dimension (e.g., diameter), with a larger crossing dimension being positioned proximally
and a smaller crossing dimension being positioned distally of the larger crossing dimension.
The gaps 136 preferably is positioned at least in the region that is intersected by a plane
defined along the smallest crossing dimension.

[0033] As shown in Figure 4, each prong 132 has a distal end 140. In some
configurations, the distal end 140 can taper smoothly toward the distal end 140. In some
configurations, including the illustrated configuration, the distal end 140 can have a step-
like appearance such that the distal end 140 has a recess formed along the outer surface
that defines, in part, the gap 136. In some configurations, the distal end 140 does not
taper at all.

[0034] With reference now to Figure 5, the tubing flange 106 can be inserted
through the outer sleeve 112 along the passage 124. The tubing flange 106 can have a
head portion 150 and a tapering neck portion 152. The neck portion 152 can taper in a
proximal direction such that the outer diameter of the neck portion 152 is greater in a
distal region compared to the outer diameter of the neck portion in the proximal portion. A
transition, shown as a shoulder 154, can be present between the head portion 150 and the
tapering neck portion 152.

[0035] The proximal opening 122 is larger than an outer diameter FD of the
head 150 of the tubing flange 106. Thus, the head 150 can pass through the proximal
opening 122. An inner diameter ID defined by the spacing between the distal ends 140 of
the prongs 132 when relaxed can be less than the outer diameter FD of the head 150.
Thus, in the illustrated configuration, the distal ends 140 of the prongs 132 can deflect
outward, which reduces the gap 136 while the head 150 passes through the prongs 132.
Once the head 150 clears the distal end of the prongs 132, the prongs 132 can return
toward the relaxed position shown in Figure 5. During assembly, the outer sleeve 112 can
be slid over the tubing flange 106 and left on the segment of tubing 102.

[0036] With reference now to Figures 6 and 7, the inner sleeve 110 will be
described in greater detail. The inner sleeve 110 comprises an outer surface 160. The
outer surface can be generally cylindrical. In the illustrated configuration, the outer
surface 160 comprises a distal portion 162 and a proximal portion 164. The proximal
portion tapers slightly such that an outer diameter of the proximal portion 164 reduces in a
distal direction. In some configurations, the taper reflects a draft angle used in formation
of the inner sleeve 110. Other configurations are possible.

[0037] In the illustrated configuration, the outer surface 160 comprises a
protrusion 166. The protrusion 166 can be positioned along the distal portion 162. The
protrusion 166 is designed to cooperate with the groove 130 along the inner surface 126 of
the outer sleeve 112. Other configurations are possible. Some of those configurations can
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include interlocking components. Accordingly, in some configurations, the protrusion 166
can be positioned along the inner surface of the outer sleeve 112 while the groove 130 can
be positioned along the outer surface 160 of the inner sleeve 110. Such a configuration,
however, is less manufacturable. Nevertheless, the groove 130 and the protrusion 166
can be configured in any suitable manner. The groove 130 and the protrusion 166 can be
used to secure the inner and outer sleeves 110, 112 in relative axial position.

[0038] With reference now to Figure 7, the proximal portion 164 can include one
or more slots 170. The slots 170 can extend inwardly from an extreme proximal end of
the inner sleeve 110. The slots 170 can be configured to accommodate the prongs 132.
In some configurations, the number of slots 170 corresponds to the number of prongs 132.
In some configurations, the slots 170 taper in a distal direction from the extreme proximal
end. In the illustrated configuration, the slots 170 taper and assume a V-shaped
configuration. Preferably, the V-shaped configuration of each of the slots 170 has a cross
dimension that is slightly larger than a corresponding dimension of the associated prong
132. Thus, as the inner sleeve 110 is inserted further into the tapering passage 124 of the
outer sleeve 112, the proximal portion 164 can compress along the slots 170 with the
prongs 134 of the outer sleeve 112 positioned within the slots 170.

[0039] The inner sleeve 110 has an inner surface 172 that defines a passage
174. The passage includes a receptacle 176. The receptacle 176 can be sized and
configured to receive the head portion 150 of the tubing flange. In some configurations,
the receptacle 176 can comprise an inner wall 180 that is sized and configured to provide
an interference fit with an outer surface 156 of the head portion 150. The receptacle can
include a shoulder 182 at a distal end such that the distal movement of the head portion
150 relative to the inner sleeve 112 can be limited, as shown in Figure 8. In some
configurations, the shoulder 182 can provide compression to the distal face of the tubing
flange 106 and can oppose forces from the prongs 132.

[0040] At a distal end of the inner sleeve 110, the inner sleeve 110 can be
provided with any suitable connector configuration. In some configurations, the distal
portion 162 of the inner sleeve 110 may be blank without any internal or external features.
In some configurations, the distal portion 162 of the inner sleeve 110 can be configured to
interlock with a complementary connector. In some configurations, the distal portion 162
of the inner sleeve 110 can be configured to interlock with a connector portion such as that
shown and described in U.S. Design Patent Application No. 29/429,467, filed on August 10,
2012 and entitled Connector Assembly, U.S. Design Patent Application No. 29/433,930,
filed on October 6, 2012 and entitled Connector Assembly as well as International
Application No. PCT/NZ2012/000142, filed on August 10, 2012 and entitled Conduit
Connector for a Patient Breathing Device, each of which is hereby incorporated by

reference.
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[0041] With reference still to Figure 7, the inner surface of the distal portion 162
may comprise a contoured recessed region 190. The contoured recessed region 190
comprises a proximal-most portion that is directly adjacent to the shoulder 182. The
contoured recessed region 190 comprises a U-shaped appearance that opens in an
upwardly direction. The recessed region 190 can be formed by a protrusion 192 from the
inner wall of the distal portion 162. A pair of generally parallel tabs 194 can be positioned
within the contoured recessed region 190. In the illustrated configuration, the tabs 194
can be positioned closer to the proximal end of the recessed region than the distal end.
Furthermore, in the illustrated configuration, a further recess 196 can be positioned
between the tabs 194 and the proximal end of the recessed region 190.

[0042] With reference now to Figures 5, 8 and 9, an assembly process for the
tubing and connector combination 100 will be described. The assembly process can take
place all at a single end of the tubing segment 102. As shown in Figure 5, the tubing
segment 102 can be provided with the tubing flange 106 already connected. The tubing
flange 106 can be connected to the tubing segment 102 in any suitable manner. In some
configurations, the tubing flange 106 can be inserted into the tubing segment 102 and
solvent bonded into position within the tubing segment 102.

[0043] In the illustrated configuration, the assembled tubing flange 106 and
tubing segment 102 is inserted through the passage 124 of the outer sleeve 124. The
tubing flange 106 is inserted through the proximal opening 122 of the outer sleeve 124.
Because the outer diameter of the illustrated tubing flange 106 is larger than an inner
diameter defined by the prongs 132, the prongs 132 are deflected outward. As the prongs
132 deflect outward, the gaps 136 become smaller but sufficient movement of the prongs
132 is allowed by the gaps 136 to let the tubing flange 106 pass through the opening
defined between the prongs 132. The outer sleeve 112 can be slid onto the tubing
segment 102 and released.

[0044] As shown in Figure 8, the tubing flange 106 can be slid distally into the
passage 174 of the inner sleeve 110. Further distal movement of the tubing flange 106
into the inner sleeve 110 can place the head portion 150 within the receptacle 176. In this
position, the distal end of the head portion 150 seats against the shoulder 182 defined
within the inner sleeve 110. In some configurations, the head portion 150 can be secured
in position within the receptacle 176 with an interference fit. In some configurations, a
fluid-tight seal or a substantially fluid-tight seal can be defined by the interface of the
tubing flange 106 and the inner sleeve 110. In some configurations, the outer surface 156
of the head portion 150 can form a fluid-tight seal or a substantially fluid-tight seal with
the adjoining portion of the receptacle.

[0045] With tubing flange 106 inserted into the inner sleeve 110, the combined
flange 106 and inner sleeve 110 can be slid back into the outer sleeve 112 as shown in



10

15

20

25

30

35

WO 2014/129911 PCT/NZ2014/000019
-8-

Figure 8. In some configurations, a loose fitting might be accomplished with the assembly
being finger tightened into position. With the components secured together in a finger
tight relationship, the tubing and connector combination 100 can be placed into a fixture
that completes the snap fit assembly so that the components assume the relationship
shown in Figure 9.

[0046] With reference now to Figure 9, the outer sleeve 112 substantially
surrounds and encases the inner sleeve 110. The inner sleeve 110 overlies at least the
head portion 150 of the tubing flange 106. The prongs 132 can be positioned within the
slots 170 and, where the passage 124 of the outer sleeve 112 tapers, the edges of the
slots 170 can close alongside of the prongs 132 as the proximal portion 164 reduces in
diameter.

[0047] In the illustrated configuration, at least a portion of one or more of the
prongs 132 squeezes against the neck portion 152 of the tubing flange 106. In some
configuration, one or more of the distal ends 140 can be sandwiched between the inner
sleeve 110 and the tubing flange 106. In this manner, the prongs 132 and the inner
sleeve 110 can squeeze against the tubing flange 106. In some configurations, the prongs
132 and the inner sleeve 110 can compress the material of the tubing flange 106. In some
configurations, deflection of the prongs 132 can provide a retention force that
accommodates creep within the materials over time. In some configurations, the prongs
132, instead of squeezing the tubing in a radial direction or in addition to squeezing the
tubing in a radial direction, may interact with the shoulder 154 at the proximal end of the
head portion 150 such that the prongs 132 limit the axial movement of the head portion
150 in a proximal direction while the shoulder 182 of the inner sleeve limits the axial
movement of the head portion 150 is a distal direction. Thus, in some configurations, a
protrusion (e.g., the head portion 150) of the tubing can be captured in an axial direction
between a portion of the inner sleeve 110 (e.g., the shoulder 182) and a portion of the
outer sleeve 112 (e.g., the prongs 132).

[0048] With the inner sleeve 110 fully pressed into the outer sleeve 112, the
protrusion 166 of the inner sleeve is received within the groove 130 of the outer sleeve
112. The protrusion 166 and the groove 130 provide a snap-fit connection between the
inner sleeve 110 and the outer sleeve 112. While a snap-fit is used in the illustrated
configuration, other manners of joining the inner sleeve 110 and the outer sleeve 112 can
be used. For example, ratcheting hooks, compression fits or the like can be used.

[0049] In the illustrated configuration, a portion of the inner sleeve 110 can
protrude outward from the outer sleeve 112. As shown, even when fully connected, the
illustrated inner sleeve 110 extends slightly outward from the distal end. Other

configurations are possible.
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[0050] Although the present invention has been described in terms of a
certain embodiment, other embodiments apparent to those of ordinary skill in the art also
are within the scope of this invention. Thus, various changes and modifications may be
made without departing from the spirit and scope of the invention. For instance, various
components may be repositioned as desired. Moreover, not all of the features, aspects
and advantages are necessarily required to practice the present invention. Accordingly,
the scope of the present invention is intended to be defined only by the claims that follow.
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CLAIMS:
1. A tubing and connector combination comprising:

a tubing segment and a tubing flange that are connected together;

an inner sleeve;

an outer sleeve; and

the inner sleeve and the outer sleeve being mechanically secured together and
being positioned outside of a flow path through the tubing segment and the tubing flange.

2. The tubing and connector combination of Claim 1, wherein the outer sleeve
comprises an inner passage that tapers in the proximal direction and the inner sleeve
comprises a proximal portion with distally-extending slots that allow compression of the

proximal portion of the inner sleeve.

3. The tubing and connector combination of Claim 1, wherein the tubing flange
comprises an outer peripheral surface and an inner surface of the inner sleeve forms a seal

around the outer peripheral surface of the tubing flange.

4, The tubing and connector combination of Claim 1, wherein the inner sleeve
comprises a distal portion having a structure configured to mate with a complementary

structure.

5. The tubing and connector combination of Claim 4, wherein the distal portion is

formed along an internal surface.

6. The tubing and connector combination of Claim 5, wherein the inner sleeve
comprises an inner shoulder, the inner shoulder and a portion of the tubing segment and
tubing flange abutting following connection and the structure configured to mate with the
complementary structure is positioned entirely distal of the shoulder.

7. The tubing and connector combination of Claim 6, wherein at least a portion of the
structure configured to mate with the complementary structure is positioned directly
adjacent to the shoulder.

8. The tubing and connector combination of Claim 1, wherein the outer sleeve
comprises a plurality of prongs, the prongs extending in a distal direction and defining a
tapering opening with a larger proximal crossing dimension and a smaller crossing

dimension distally of the larger proximal crossing dimension.

9. The tubing and connector combination of Claim 8, wherein a portion of the prongs
intersected by the smaller crossing dimension and an inner surface of the outer sleeve are
separated by a gap.
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10. The tubing and connector combination of Claim 1, wherein the outer sleeve
comprises a plurality of prongs, at least a portion of one or more of the prongs being
adapted to elastically deflect radially outward.

11, The tubing and connector combination of Claim 1, wherein the outer sleeve
comprises a plurality of prongs that are configured to deform to allow insertion of the
tubing segment and tubing flange in a first direction but abut against a portion of the
tubing segment and tubing flange to reduce the likelihood of withdrawal of the tubing

segment and tubing flange in a second direction.

12, The tubing and connector combination of Claim 1, wherein the outer sleeve
comprises a plurality of prongs that are symmetrically positioned about an inner surface of
the outer sleeve.

13. The tubing and connector combination of Claim 1, wherein the tubing segment and

the tubing flange are an integral component.
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