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500 Perform process to mount connector 100 on spout 200

510 User positions the connector on the side of the spout (as
shown in Fig. 1), with the inner housing 120 (including the tip
inner housing 130) fully retracted

520’ The spread 111S of the collar 111 ma
520 User slides the connector 100 sideways onto the spout, 1 be prov?d ed to be less than the outer y
so that the spout engagement collar 111 is fully engaged diameter of the spout 200 (e.g. retaining
with the retaining collar 213 channel 214} so that the collar 111 "snaps’
I over the spout 200

530 User checks to ensure that the inner housing 120
(including the tip inner housing 130} is aligned with the spout
200 to be received within the spout 200

a
540 User exerts force on the lever arms 161 so as to drive
the cam arm 164 against the cam surface 145 of the inner
housing, so as to convert the rotary motion of the cam to
linear actuation of the inner housing into the spout

550 User exerts further rotation on the lever arms so as fo

further extend the inner housing info the spout (that results in
opening of both poppet assembly 170 and valve 270} in 560 Connector is fully inserted into the
conjunction with O-ring 139 engaging with inner surface spout (as shown in Fig. 7)
(221D) of the spout fo effect seal
A\

570 With connector 100 fully inserted,

spout is fully open to allow contents of
package/bag to flow out of spout,
through connector 100, and onto a

desired destination

Fig. 16
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CONNECTOR DEVICE

TECHNICAL FIELD

[0001] Various aspects of the invention described herein
relate to a removable connector assembly, and methods of
use and manufacture thereof. More particularly, certain
embodiments relate to apparatus and methods to provide a
connection to a spout assembly disposed upon a container,
such as upon a bag holding fluid.

BACKGROUND

[0002] “Bag-In-Box™ flexible liquid packaging has been
used for the packaging and shipping of post-mix syrup to
restaurant, pubs and clubs (and other retailers) for many
years. In general, this form of packaging includes a plastic
bag containing the syrup product, placed within a corrugated
box that provides a protective housing to ease the transpor-
tation, distribution and storage of post-mix syrup during use.
[0003] “Bag-In-Box” packaging has enabled manufactur-
ers of beverages, particularly cold carbonated beverages, to
distribute their product more broadly and to provide a low
cost product to restaurant, pubs and clubs. These venues, in
turn, supply post-mix beverages as a finished product to their
patrons at a higher margin than traditionally packaged
beverages supplied in bottles or cans.

[0004] Historically, such low cost beverages were less
tolerated in the marketplace and were viewed upon by
patrons as inferior products. However, in recent years post-
mix beverages, that is beverages prepared from post-mix
syrup, have been gaining significant popularity. The service
of post-mix beverages has been experiencing greater market
acceptance as countertop post-mix makers have made a
revival in the domestic setting. Consequently, a more diverse
offering of post-mix syrup varieties is now on offer to venues
as boutique beverage makers have been transitioning their
products to a syrup based form to broaden the accessibility
of their product to patrons.

[0005] Post mix beverages are prepared from the “Bag-
In-Box™ packaged syrup product by connecting a “Bag-In-
Box” packaging outlet to an on-site assembly that dilutes,
carbonates, refrigerates and transports the post-mix bever-
age to the venue’s service area. Such assemblies typically
include a carbonation unit, a refrigeration unit and a series
of hoses and connectors to move the fluid between the units
and then, in finished form, to the service area for dispensing;
typically, from a push button “bar gun”.

[0006] It will be readily apparent that the practical diffi-
culties in cleansing or sanitising hoses, connectors and
dispensing equipment causes venues to maintain dedicated
lines for individual varieties of post-mix beverages. Further,
dispensing equipment such as “bar guns” are typically
limited to a fixed number of dispensing outlets. Venues are
therefore limited to a set number of beverage types that can
be dispensed through a single “bar gun”. Consequently,
many venues cannot offer patrons the variety of post-mix
beverages that are available in the marketplace, and fre-
quently smaller boutique beverage producers miss the
opportunity to supply post-mix variations of their beverage
products.

[0007] Restaurants, bars and clubs may nonetheless seck
to switch post-mix beverage varieties to accommodate
changes in patron preferences arising, for instance, from
seasonal changes, demographic changes or changes in mar-
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ket offerings. However, the custom configuration of “Bag-
In-Box™ spouts or their connectors may pose a further
impediment to these venues switching beverage varieties.
[0008] On most “Bag-In-Box” packaging a spout is
attached to the bag, and traditionally, a threaded adaptor is
affixed to the spout which is, in turn, the connector for
connecting the on-site post-mix assembly. While different
connector configurations may be used by different producers
of post-mix syrup, many connectors are typically one of two
types; a threaded connector that engages with a correspond-
ing thread on the spout, or a snap on connector which can be
aligned to the spout and locked into the spout in some other
fashion.

[0009] Several mechanical issues arise from the use of
each of these connectors, many of which are interrelated,
and lead to operational difficulties for the user. First, users
frequently experience difficulty engaging a threaded attach-
ment on the liquid container packaging. For both mating
ends of the threaded connector to engage, the mating ends
must align and the mating ends must catch one another and
turn against one another to engage successfully. A challenge
to either or both of these events frequently arises when the
threaded arrangement on the packaging, or either mating
end, becomes damaged, soiled, twisted or becomes weak-
ened.

[0010] Should the challenges in mating a threaded attach-
ment nonetheless be surmounted, to establish secure or
sealed engagement of a threaded connector, the force
required to screw a connector onto an adaptor may still be
relatively high. This may result in substantial force being
needed to be exerted on the spout or on the soft packaging
upon which the spout is mounted. This issue also arises in
the use of snap on connectors, which must align with and be
placed within the spout opening if successful engagement is
to take place when the connector is “snapped” on.

[0011] If'the spoutis not aligned well with the surrounding
corrugated box packaging, the spout will simply sink into
the soft, flexible bag necessitating the user to hold the spout
in place somehow or maneuver the spout upon a wall of the
box packaging. However, the force and handling increase
the risk of damage to the spout or packaging. For example,
the spout may easily be torn from the package or damaged
to an extent causing a leak between the spout and the
package.

[0012] Frequently, too little grip area is available on the
spout to withstand the force required by the user. In these
scenarios, users may resort to the use of a tool in an attempt
to hold and grip the spout. In turn, the unfortunate slippage
of the tool may also result in damage of the spout or
packaging. The tool may slip and puncture the packaging or
the bulk of the bag or packaging may impede or otherwise
obstruct the needed manipulation when working with the
assembled equipment.

[0013] There is also a significant risk in the use of existing
connectors as soil, dirt or other foreign material that may
find its way on to the spout or connector may impede the
secure engagement of the connector. Such foreign material
may impede proper threading, damage the thread or impede
alignment of snap on fittings. For instance, threads may
become stripped or cross threaded whereby the distortion of
the components caused by the cross threading may result in
the leakage of the product.

[0014] Thus, it is evident that improved connectors are
needed that are broadly configurable to “Bag-In-Box” flex-
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ible liquid packaging and their corresponding fittings,
whereby connectors alleviate one or more challenges asso-
ciated with “Bag-In-Box” adoption, operation or that pro-
vide ease of use.

SUMMARY OF INVENTION

[0015] In a first broad aspect, the invention relates to a
connector assembly for connecting with a spout provided on
a flexible fluid container, wherein the connector assembly
comprises, an elongated outer housing for maintaining an
inner housing substantially therein formed from a wall
having an inner surface and terminating at a first lengthwise
end with an outlet shoulder for maintaining an outlet portion
partially within the outer housing, and terminating at a
second lengthwise end with a spout engagement collar for
aligning the connector assembly above the spout, an inner
housing further comprising an elongated sleeve member
having an outer surface and defining an internal channel for
allowing the passage of fluid therethrough, the outer surface
of the sleeve member facing at least a portion of the inner
surface of the outer housing and configured to have minimal
clearance between the surfaces, the sleeve member extend-
ing at one end with an outlet for directing the flow of fluid
therethrough and at the other end with a spout connector
configured to form a sealed connection with a spout on a
flexible fluid container, and a slider assembly for moving the
outer surface of the sleeve member over the inner surface of
the outer housing wall in a lengthwise motion to position the
spout connector upon the spout and secure the spout con-
nector in said position.

[0016] In specific embodiments, the spout engagement
collar may be configured to grip the spout provided on the
flexible fluid container by fitting within a space formed
between two or more spout threads, annular ridges and/or
other protrusions on the spout.

[0017] The biasing means of certain embodiments may be
adapted to prevent the flow of fluid through the internal
channel defined by the sleeve member, when the connector
assembly is placed in a retracted position. And it may be
adapted to permit the flow of fluid through the internal
channel defined by the sleeve member when the connector
assembly is placed in an engaged position. In particular, the
biasing means may comprise a spring actuated valve assem-
bly.

[0018] More specifically, the slider assembly may be actu-
ated about a fulcrum. The fulcrum may be provided by
forming the outer housing such that it comprises one or more
apertures formed through the wall of the outer housing and
the slider assembly comprises at least one shaft positioned to
occupy the space defined by the one or more apertures,
wherein the shaft provides a hinge about which the move-
ment of the sleeve member within the outer housing is
actuated.

[0019] Slider assemblies configured as such may comprise
one or more levers configured to hinge about the fulcrum to
actuate the movement of the sleeve member within the outer
housing. The one or more levers may, in turn, comprise at
least one aperture formed therethrough and the at least one
shaft is configured to occupy a space defined by the at least
one aperture.

[0020] In more specific embodiments, the levers may each
have a sleeve engagement flange, configured to hinge about
at least a pair of shafts wherein the sleeve engagement
flanges compress the sleeve member against the resistant
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pressure of the biasing means to permit the flow of fluid
through the internal channel defined by the sleeve member.
In this manner, use of the connection assembly concurrently
affecting the connection of the spout connector to the spout
and the opening of the sleeve member fluid channel ensures
that air does not enter the sleeve member channel. Air
pockets within the sleeve member may alter the dosing of
the fluid contained in the flexible container through the
connector assembly. When utilised for the preparation of
post-mix syrup, the presence of air in the connector assem-
bly may lead to unexpectedly dilute post-mix beverages
being prepared for patrons.

[0021] Further embodiments of the connector assembly of
the first aspect may comprise a fastener coupling to maintain
the sleeve member in an engaged position when compressed
against the biasing means. Fastener couplings may comprise
at least one curved protrusion projecting outwardly from at
least one lever and at least one catch on the outer housing for
receiving the at least one curved protrusion wherein the
sleeve member may be moved from a retracted position to
an engaged position by actuating the one or more levers
about the fulcrum to compress the biasing means until the
curved protrusion is received by the catch on the outer
housing to secure the fastener coupling. In some forms of the
connector assembly, the catch on the outer housing may
comprise an annular catch ring positioned about the outer
housing wherein the at least one protrusion is fastened to the
catch ring when the sleeve member is moved to an engaged
position.

[0022] It will be apparent that embodiments of the first
aspect may alleviate one or more of the user challenges
associated with existing connectors by linear actuation of
fluid connector assemblies, for instance, by using one, two
or more lever operated cams or user operated sliding locks.
In other forms or embodiments, connectors described herein
may co-operate with a threaded adaptor of a package in a
similar manner as standard or known screw connectors. It is
anticipated that the embodiments may improve a user’s
experience by directly or indirectly affecting shortcomings
of existing connector devices or their alternatives. It is
understood that many of the challenges that user’s currently
face are interrelated such that one challenge or issue may
exacerbate another. Accordingly embodiments which
address one challenge or issue may, in turn, alleviate several.
[0023] Turning again to particular embodiments of the
outer housing, they may be conformed to provide the
substantially secure placement of the outer housing at a
desired position relative to a spout. The outer housing may
be positioned to make direct physical contact with the spout,
or it may simply be positioned in close proximity to the
spout.

[0024] A secure placement may allow some movement of
the outer housing relative to the spout. It will primarily aid
the user in the placement and positioning of the connector
assembly whilst the user secures the assembly and executes
the linear actuation of the inner housing with respect to the
spout. However, certain embodiments may also comprise a
means for substantially securing the outer housing with
respect to the spout, during placement of the assembly. This
may alleviate the need for the user to maintain a physical
connection whilst fixing the assembly to the spout.

[0025] Embodiment of the connector assembly may com-
prise an outer housing adapted to secure to the spout using
an engagement collar. The engagement collar may be
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adapted to secure to the spout by sliding the engagement
collar onto the spout from a side of the spout.

[0026] However, the outer housing may also conform to
several shapes and/or geometries for locating the connector
assembly substantially in alignment with the opening and/or
for securing the connector assembly with the neck of the
spout.

[0027] Certain embodiments may be adapted for fittings
that are provided in the form of a spout assembly, in
particular, a spout assembly comprising a valve. The inner
housing of such assemblies may be formed wherein, in the
engaged position, the inner housing is adapted to at least
partially open a valve in the spout assembly to provide a
substantially continuous aperture between the spout assem-
bly opening and the inner housing passage.

[0028] In certain embodiments of the connector assembly,
in the engaged position, the inner housing may be received
within the spout assembly.

[0029] Further, in certain embodiments the passage of the
inner housing may also extend through the outer housing.

[0030] It is anticipated that embodiments of the connector
assembly may be adapted to variances in the spout assembly
structure and/or may be tolerant to damage.

[0031] The inner housing of the connector assembly may
be slidably disposed within the outer housing. As such, the
inner and outer housings function to provide the linear
actuation of the connector assembly. Whilst some clearance
is provided between the inner and outer housings, engage-
ment of the contact between the inner housing within the
outer housing is provided such that the awkward or unde-
sirable movement of the inner housing within the outer
housing during sliding actuation of the assembly, such as
that which may cause jerking or catching of the inner
housing during actuation, is reduced or avoided altogether.
However, the clearance between the inner and outer housing
must also be sufficient to avoid any unnecessary friction
between the parts during actuation.

[0032] Further aspects provide for methods of manufac-
ture of connector assemblies embodied in any one of the
aforementioned forms of the first aspect. Certain methods of
manufacture may involve moulding the outer housing,
sleeve member, outlet, spout connector and levers from a
plastic or plastic composite material and thereafter assem-
bling these components together with other components.

[0033] Suitable materials for the construction of the inner
and outer housing may be selected on the basis of the
physical characteristics or qualities required from these parts
for the purpose of the intended use of the connector assem-
bly. For instance, certain materials may cause greater fric-
tion when slid against one another, others may have varying
wear characteristics, others may be amenable to reuse,
sanitization or sterilisation etcetera. Additives, such as lubri-
cants and the like may be used in combination with material
selection to alter these characteristics.

[0034] In particular, the material selected may alter the
force required to actuate the connector assembly. However,
other components may also be incorporated within the
assembly to vary the actuation of the connector to adapt it
for a particular purpose. A mechanism for the actuation of
the inner housing may comprise a spring or similar resistive
element. A spring may be provided within the inner housing
in order to provide resistive pressure to create a seal between
the connector and the fitting sufficient to prevent the egress
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of fluid from the opening. The sealing quality may further be
improved by the incorporation of an o-ring or similar
mechanism.

[0035] The actuating means may also contribute to the
sealing quality of the connector assembly with the spout.
The actuating means may secure the actuator assembly to
the inner housing, the outer housing, or the connector.
[0036] In certain embodiments, the actuator assembly
includes a cam, and the cam engages with a cam surface of
the inner housing. The actuating means may be provided as
a hook and catch wherein either of the hook or catch is
located on the cam and the other is located on an exterior
surface of the inner housing.

[0037] Other embodiments may comprise alternative
actuator assemblies and actuating means. For instance, the
actuator assembly may include one, two or more lugs
secured to the inner housing which may pass through guide
grooves provided through the inner housing. Such embodi-
ments may be user actuated, wherein the user may apply
sufficient pressure to the lugs to actuate the inner housing by
sliding the lugs through one or more guide grooves. The
guide grooves may terminate in an actuating means provided
as a twist lock mechanism, wherein the lugs may be guided
by the guide grooves to hook within a loop provided at the
terminus of the guide grooves.

[0038] Further aspects provide for methods of connecting
a connector assemblies embodied in any one of the afore-
mentioned forms of the first aspect. Preferred methods may
comprise the steps of, placing the spout engagement collar
of the connector assembly around the spout to align the
connector assembly with the spout, and moving the sleeve
member of the connector assembly from a retracted position
to an engaged position to permit the flow of fluid through the
internal channel defined by the sleeve member. The addi-
tional step of placing the spout engagement collar of the
connector assembly around the spout to align the connector
assembly with the spout, and moving the at least a pair of
levers about the about the fulcrum to compress the biasing
means until the curved protrusion is received by the catch on
the outer housing to secure the fastener coupling, wherein
the motion of the at least a pair of levels moves the sleeve
member of the connector assembly from a retracted position
to an engaged position to permit the flow of fluid through the
internal channel defined by the sleeve member.

[0039] While the force required to actuate the inner hous-
ing may equally be provided by the actuator assembly or the
user, for certain uses, particularly in instances where sig-
nificant amounts of force may be required to actuate the
inner housing, level assemblies comprising fulcrum enabled
components, such as cams, may be preferred. However,
simple assemblies that may be actuated without cams, such
as those utilising simply lug and twist lock mechanisms,
may be preferred where low cost connector assemblies offer
market advantages.

[0040] In certain embodiments, the connector assembly
may comprise an inner housing including a hose barb,
adapted to connect a hose. In further embodiments, the
connector assembly may include a threaded coupling.

BRIEF DESCRIPTION OF THE FIGURES

[0041] The invention now will be described with reference
to the accompanying drawings together with examples and
the preferred embodiments disclosed in the detailed descrip-
tion. The invention may be embodied in many different
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forms and should not be construed as being limited to the
embodiments described herein. These embodiments are pro-
vided by way of illustration only such that this disclosure
will be thorough, complete and will convey the full scope
and breadth of the invention.

[0042] FIG. 1 provides a perspective view of a connector
assembly in accordance with at least one embodiment of the
invention, including connector and spout assembly.

[0043] FIG. 2 provides a perspective view of the connec-
tor of FIG. 1, in accordance with at least one embodiment of
the disclosure.

[0044] FIG. 3 provides a perspective view of the spout
assembly of FIG. 1.

[0045] FIG. 4 provides a perspective view of a connector
assembly in a first connecting position, in accordance with
at least one embodiment of the disclosure.

[0046] FIG. 5 provides a further perspective view of a
connector assembly in a second connecting position, in
accordance with at least one embodiment of the disclosure.
[0047] FIG. 6 provides a sectioned perspective view of a
connector assembly in a first connecting position, in accor-
dance with at least one embodiment of the disclosure.
[0048] FIG. 7 provides a further sectioned perspective
view of a connector assembly in a first connecting position,
in accordance with at least one embodiment of the disclo-
sure.

[0049] FIG. 8 provides an exploded view of portion A of
the connector assembly of FIG. 7, showing further details of
a poppet assembly in accordance with at least one embodi-
ment of the disclosure.

[0050] FIG. 9 provides an exploded view of portion A of
the connector assembly of FIG. 7, showing further details of
an adaptor of a spout assembly in accordance with at least
one embodiment of the disclosure.

[0051] FIG. 10 provides a further exploded view of por-
tion A of the connector assembly of FIG. 7, showing further
details of a secondary housing of a spout assembly in
accordance with at least one embodiment of the disclosure.
[0052] FIG. 11 provides an exploded view of portion A of
the connector assembly of FIG. 7, showing further details of
a valve assembly in accordance with at least one embodi-
ment of the disclosure.

[0053] FIG. 12 provides a perspective view of a connector
showing further details of a catch ring, in accordance with
at least one embodiment of the disclosure.

[0054] FIG. 13 provides an exploded view of an outer
housing and cam in a first assembly position, in accordance
with at least one embodiment of the disclosure.

[0055] FIG. 14 provides a further exploded view of an
outer housing and cam in a second assembly position, in
accordance with at least one embodiment of the disclosure.
[0056] FIG. 15 provides an exploded perspective view of
an inner housing in accordance with at least one embodi-
ment of the disclosure.

[0057] FIG. 16 provides a flowchart showing the steps of
an assembly process, in accordance with at least one
embodiment of the disclosure.

[0058] FIG. 17 provides a perspective view of a connector
assembly of an alternative attachment feature designed to
co-operate with a connector according to at least one
embodiment of the disclosure.

[0059] FIG. 18 provides a perspective view of a spout
assembly disposed upon a package, in accordance with at
least one embodiment of the disclosure.
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[0060] FIG. 19 provides a perspective view of a connector
assembly on the package and spout assembly of FIG. 18, in
accordance with at least one embodiment of the disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0061] Several embodiments are described in detail below
with reference to the figures. Exemplary embodiments are
described to illustrate certain aspects and embodiments of
the invention, not to limit its scope, which is defined by the
claims. Those of ordinary skill in the art will recognise that
a number of equivalent variations of the various features
provided in the description that follows may be possible.
[0062] FIG. 1 is a perspective view of a connector assem-
bly 10, in accordance with at least one embodiment of the
disclosure. The connector assembly 10 may include a con-
nector 100 and a spout assembly 200.

[0063] The connector 100 includes an outer housing 110
and an inner housing 120. The outer housing 110 may be
adapted to be secured onto the spout assembly 200. In
particular, the outer housing 110 may be provided with a
spout assembly engagement collar 111. The spout assembly
engagement collar 111, in one embodiment, is secured to the
spout assembly 200 by sliding the spout assembly engage-
ment collar 111 in from a side of spout assembly 200, as
shown in FIG. 1. The spout assembly engagement collar 111
may be secured by a retaining collar 213 on the spout
assembly as described in further detail below.

[0064] The inner housing 120 may be slidably or tele-
scopically received within the outer housing 110. The inner
housing 120, in accordance with an embodiment, is provided
with a passage that extends through the interior of the inner
housing 120. In particular, the passage may extend along the
length of the inner housing 120 so as to provide for fluid
communication through the inner housing.

[0065] The connector 100 further includes a lever assem-
bly 160. The lever assembly 160 may be in the form and
constituted by a cam 160. The lever assembly 160 is
provided to afford the slidable movement of the inner
housing 120 within the outer housing 110. In particular, the
lever assembly 160 moves the inner housing 120, relative to
the outer housing 110, from a disengaged position to an
engaged position with respect to its connection with the
spout assembly. The disengaged position might also be
characterised as a retracted position with respect to the
position of the inner housing relative to the spout assembly.
In the disengaged or retracted position, the inner housing
120 is not engaged with the spout assembly or the attached
threaded adaptor 170. In the disengaged position, a user may
slide the connector 100 onto the spout assembly 200 from a
side of the spout assembly 200; from the position exempli-
fied in FIG. 1. That is, in the retracted position, the inner
housing 120 “clears” the spout assembly 200 when the
connector 100 is slid onto the spout assembly 200 from the
side.

[0066] As described above, the lever assembly 160 moves
the inner housing 120, within the outer housing 110, from a
disengaged position to an engaged position. In such engaged
position, the inner housing 120 is engaged with the spout
assembly 200. In the engaged position, a seal 135 is pro-
vided between the inner housing 120 and the spout assembly
200. Further, in the engaged position, the inner housing is
adapted to be physically positioned to open a valve 138 that
is provided in the spout assembly. As a result, contained fluid
communication is provided between an opening in the spout
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assembly and the channel that extends through the inner
housing 120. Accordingly, fluid is able to pass from a
container (connected to the spout assembly), through the
opening in the spout assembly, through the channel within
the inner housing, and may then exit the inner housing via
another connector, to its final destination of use or to another
destination via some other means. For instance, the inner
housing may terminate with a hose barb 151, which may be
connected to a suitable hose or tube to extend fluid flow to
a desired destination (such a hose or tube is illustrated by
connection tube 800, as shown in FIG. 19).

[0067] FIG. 1 shows an embodiment in which the inner
housing 120 is disposed within and is slidable within the
outer housing 110. However, it is appreciated that in some
embodiments the inner housing 120 may be provided adja-
cent to or alongside outer housing 110, for example, or in
various other configurations.

[0068] FIG. 2 provides a perspective view of the connec-
tor illustrated in the FIG. 1 embodiment. As shown, the
connector 100 includes a lever assembly that slidably or
telescopically moves through the inner housing 120, within
outer housing 110. In the embodiment of FIG. 2, the lever
assembly is provided in the form of a cam 160. The cam 160
includes two lever arms 161, but may include additional
lever arms. A lever arm may be formed with a projecting
catch 165 to maintain the arm in the engaged position by
connecting with catch ring 180 formed on the outer housing
110. In the manner described below, movement of the lever
arms 161 moves the inner housing 120, within the outer
housing 110, from the retracted position to the engaged
position.

[0069] FIG. 3 provides a perspective view of the spout
assembly forming a connection with the connector illus-
trated in FIG. 1, in accordance with at least one embodiment
of the disclosure. As shown, the spout assembly 200
includes a primary housing 210 and a secondary housing
220. The primary housing 210 may be mated to the second-
ary housing 220 (as described in further detail with reference
to FIG. 10). As shown in FIG. 3, the primary housing 210
may be provided with a spout assembly securement collar
212. The spout assembly securement collar 212 may be
configured to provide suitable alignment for the positioning
of the inner housing with a spout assembly opening to
engage the connector upon actuation of the level assembly.
The spout assembly securement collar 212 may thus be used
to secure the spout assembly 200 onto a container or package
as desired (an example is further illustrated at package 700
shown in FIG. 18). Further, the secondary housing 220 may
be provided with threads 221C. In some uses of the con-
nector assembly 10, it may be desirable to connect the spout
assembly 200 to an alternative connector prior to connecting
with connector 100. Accordingly, the threads 221C (pro-
vided on the secondary housing 220) may provide such
adaptability.

[0070] FIG. 4 provides a perspective view of the connec-
tor assembly 10, including connector 100 and spout assem-
bly 200 in a first connecting position, in accordance with at
least one embodiment of the invention. In the arrangement
shown in FIG. 1, the connector 100 is positioned upon the
spout assembly 200. In particular, the spout assembly
engagement collar 111 (of the connector 100) is engaged
with retaining collar 213. As described above, this arrange-
ment may be achieved by sliding the connector 100 over the
spout assembly 200 via an opening in retaining collar 213.
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Accordingly, the outer housing 110 including the spout
assembly engagement collar 111 may be characterized as
being engaged with the spout assembly, as shown in FIG. 4.
However, the inner housing 120 as illustrated in FIG. 4 is not
yet engaged with the spout assembly 200. In particular a
clearance 4', shown in FIG. 4, is provided between the inner
housing 120 and an end of the spout assembly 200. It is this
clearance 4' that allows the connector 100 to be slid upon the
spout assembly 200 from the side, in accordance with at
least one embodiment of the disclosure.

[0071] As described above, in the arrangement shown in
FIG. 4, the inner housing 120 is not yet engaged with the
spout assembly 200. Hand in hand with disengagement of
the inner housing 120 with the spout assembly 200 is the
disengagement of the cam 160.

[0072] FIG. 5 is a further perspective view of the connec-
tor assembly 10 in a second connecting position between
connector 100 and spout assembly 200. In the arrangement
shown in FIG. 1, the connector 100 is positioned upon the
spout assembly 200, in the manner as shown in FIG. 4. In
particular, the spout assembly engagement collar 111 (of the
connector 100) is engaged with retaining collar 213. As
described above, this arrangement may be achieved by
sliding the connector 100 from a side adjacent to the spout
assembly 200 and engaging the inner housing 120 with the
spout assembly 200. In particular, the inner housing 120 is
inserted into the end of the spout assembly 200 and valve
138 within the spout assembly (not shown) is released to
permit the passage of fluid through the spout. Movement of
the inner housing 120 to engage with the spout assembly 200
is actuated by engagement of the cam 160. That is, as shown
in FIG. 5, both lever arms 161 of the cam 160 are positioned
s0 as to engage cam surfaces associated with the lever arms
161. Lever arms 161 may be locked into an engaged position
by connecting catch 165 to catch ring 180 (not shown,
components illustrated in FIG. 2). In connection with seal
135, the locked position may render the connection between
the spout and connect water tight.

[0073] It may be appreciated with reference to FIGS. 4 and
5, that the particular orientation of the lever arms 161 may
be varied in terms of the particular position that engages
associated cam surfaces with respect to the particular posi-
tion that does not engage associated cam surfaces. In gen-
eral, it may be appreciated by skilled persons that the
particular mechanism that positions cam surfaces (of the
cam 160) between an engaged position and a not engaged
position may be varied as desired.

[0074] FIG. 6 is a sectioned perspective view of the
connector assembly 10, including connector 100 and spout
assembly 200, in accordance with at least one embodiment
of the invention. In particular, FIG. 6 shows further details
of inner housing 120. As shown, the inner housing includes
a tip inner housing 130, a sleeve inner housing 140, and an
attachment inner housing 150. The inner housing 120 enable
the flow of fluid through the channel formed in the interior
thereof; that is, from a left extent as shown in FIG. 6 to a
right extent as shown in FIG. 6.

[0075] The tip inner housing 130 may be in the form of an
annular structure that is insertable into the spout assembly
200. The tip inner housing 130 provides for fluid passage
therethrough. In particular, an exterior periphery of the tip
inner housing 130 may engage with an interior periphery of
the spout assembly 200, as shown. To ensure a seal between
such surfaces, the tip inner housing 130 may be provided
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with an 0-ring 139 or other sealing means. The tip inner
housing 130 may be provided to accept and engage with a
poppet assembly 170 (in a manner further described below).
In accordance with at least one embodiment, the poppet
assembly 170 may be supported by the sleeve inner housing
140 so as to extend into the tip inner housing 130.

[0076] The tip inner housing 130 and the sleeve inner
housing 140 may be fitted together and be connected using
a snap collar 131 on tip inner housing 130 that mates with
a snap collar 142 on the sleeve inner housing 140. However,
it should be appreciated that other connection mechanisms
might be utilized, such as threaded arrangement, interfer-
ence fit, other snap fit arrangements, barb, adhesive, or
welding, for example. It will be appreciated by skilled
persons that the housing portions 130, 140, 150 may indeed
be integrally constructed so as to form one integral piece, in
some embodiments of the apparatus of the disclosure.
[0077] As shown in FIG. 6, the tip inner housing 130
further includes a spout assembly engagement collar 132.
The spout assembly engagement collar 132 is proximate to
the snap collar 131. In particular, the spout assembly
engagement collar 132 supports and properly seats the
sleeve inner housing 140 upon the tip inner housing 130.
[0078] The inner housing 120 includes sleeve inner hous-
ing 140, in accordance with at least one embodiment of the
invention. The sleeve inner housing 140 provides for fluid
flow therethrough. The sleeve inner housing 140 may be in
the form of an annular structure as shown. The sleeve inner
housing 140 extends between the tip inner housing 130 and
the attachment inner housing 150. The sleeve inner housing
140 supports poppet assembly 170. In particular, the sleeve
inner housing 140 includes one or more cam surfaces 145.
The cam surfaces 145 engage with the cam 160 so as to slide
the inner housing 120 toward the spout assembly. As a result,
the inner housing 120 is inserted into the spout assembly as
otherwise described herein. The cam surface 145 may be
formed as an annular recess extending around an outer
periphery of the sleeve inner housing 140. In other embodi-
ments, the cam surface 145 may be provided as separate
indents or recesses provided on opposing sides of the sleeve
inner housing 140. The particular shape of the cam surface
145 may be varied dependent on various factors including
amount of force required to slide the inner housing 120 into
the spout assembly 200, the particular mechanism driving
the cam surface 145, the number of cams, the amount of
travel that is desired of the inner housing 120 within the
outer housing 110, or other factors.

[0079] As described above, the inner housing 120 further
includes an attachment inner housing 150. The attachment
inner housing 150 provides for fluid passage therethrough
and includes opening 159. In the embodiment shown in FIG.
6, the attachment inner housing 150 may constitute an end
of the inner housing 120 and be disposed at least partially
outside the outer housing 110, along with a portion of the
sleeve inner housing 140. The attachment inner housing 150
and the sleeve inner housing 140 may be fit together and be
connected using a snap collar 152 on tip inner housing 130
that mates with a snap collar 141 on the sleeve inner housing
140. However, it should be appreciated that other connection
mechanisms might be utilised, such as threaded arrange-
ment, interference fit, other snap fit arrangements, barb,
adhesive, welding, or integral construction, for example. In
some embodiments, the attachment inner housing 150 may
be easily snapped or popped off the sleeve inner housing 140
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s0 as to provide interchangeability of attachment types or tip
types. In the particular example of FIG. 6, the attachment
inner housing 150 is provided with a hose barb 151. How-
ever, this function is not limited to such an attachment
arrangement and other attachment arrangements might be
utilised depending on the particular pipe, hose or other
conduit or receptacle that is desired to be connected. For
example, in lieu of the hose barb 151, a smooth exterior
periphery might be utilised, to connect a pipe or hose for
example, in conjunction with a suitable pipe clamp. FIG. 17,
described below, shows an alternative attachment arrange-
ment or engagement feature.

[0080] FIG. 7 is a further sectioned perspective view
showing additional details of a connector assembly 10, in a
first connecting position. In particular, FIG. 7 shows further
details of the body or outer housing 110 of the connector
100, as well as further details of cam 160 in said position. As
shown, the outer housing 110 may be an annular sleeve. As
described above, the outer housing 110 includes one or more
spout assembly engagement collars 111. The spout assembly
engagement collars 111 engage with the spout assembly 200
and to support the connector 100 upon the spout assembly
200. The outer housing 110 may include a main body 110'.
In manner further described below, the outer housing 110
supports cam 160.

[0081] The outer housing 110 may pivotally support cams
160, with two opposing cams 160 shown in FIG. 7, so as to
provide movement of the inner housing 120 between a first
connecting position in the arrangement shown in FIG. 4 and
a second connecting position in the arrangement shown in
FIG. 5. The outer housing 110 may be provided with pivot
pins or axles 113 as shown in FIG. 13 (not shown in FIG. 7).
[0082] As shown in FIG. 7, cam 160 may include lever
arm 161 that manipulates a cam arm 164 about a pivot hole
163. It is appreciated that the particular dimensions of the
lever arm 161 and the cam arm 164, including the amount
of force applied about pivot arm 163, may be varied as
desired. In particular, such dimensionality may be provided
based on the interrelationship to cam surface 145 of the
sleeve inner housing 140.

[0083] In accordance with at least one embodiment of the
invention, the lever arm 161 may be provided with a catch
165. A catch ring 180 may be disposed about the sleeve inner
housing 140. As shown in FIG. 7, the catch 165 may engage
with a mating catch 180' to secure the lever arm 161 in the
position shown in FIG. 7. In such position, the cam arms
164, including in particular cam surface 164", is engaged
with the cam surface 145 of the sleeve inner housing 140. In
such engagement, the tip inner housing 130 is inserted into
and held in the spout assembly 200. In the embodiment
shown in FIG. 7, the catch ring 180 is a sleeve that fits upon
the main body 110'. However, it is appreciated that the catch
ring 180 and/or the catch 180' may be integrally formed
upon the main body 110'.

[0084] FIG. 7 indicates the view identified as portion A.
Various features of view portion A are described in further
detail with reference to FIGS. 8 to 11 below.

[0085] FIG. 8 is an exploded view of portion A, of the
connector assembly 10 showing further details of poppet
assembly 170. As shown in FIG. 8, the poppet assembly 170
is supported by sleeve inner housing 140 and extends into tip
inner housing 130. The poppet assembly 170 may include a
poppet guide sleeve 172. The poppet guide sleeve 172, as
shown, includes a bore that slidably houses poppet pin 171".
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The poppet guide sleeve 172 may be connected to the sleeve
inner housing 150 utilising suitable support fingers 174,
flanges of other support structure. The support fingers 174
may be integrally formed with the poppet guide sleeve 172
or integrally formed with the sleeve inner housing 140. Such
construction of the support fingers 174 or similar structure
affords connection and support to the poppet guide sleeve
172, while still allowing fluid flow around the support
fingers 174. In accordance with one embodiment, the sup-
port fingers 174 may be provided in proximity to the cam
surface 145, such an arrangement provides a narrowed or
smaller interior periphery which may be conducive to sup-
port fingers 174 or a similar structure.

[0086] Integrally formed, as shown in FIG. 8, to the
poppet pin 171" is the poppet stem 171. The poppet stem 171
is, in turn, connected to a valve head 175. The valve head
175 may include or be associated with head face 177, spring
contact face 178, and poppet sealing face 176. The valve
head 175 includes spring contact face 178. The spring
contact face 178 supports a first end of spring 173 that is
disposed about the poppet pin 171' and poppet stem 171. The
second end of spring 173 is supported by support fingers
174. Accordingly, spring 173 acts to bias the poppet closed,
that is, to “close” the poppet assembly 170. Spring 173
thereby drives poppet stem 171 to the left as shown in FIG.
8. As a result, poppet sealing face 176 is engaged with seal
face 133 (of the tip inner housing 130) to prevent fluid egress
there between.

[0087] Additionally, the valve head 175 includes head face
177. The head face 177 may further include a face recess
177'. The face recess 177" may be a recess, indent, or shallow
aperture cut out of the head face 177. The head face 177 or
the face recess 177" may engage with valve 270, and in
particular valve stem 271 as described in further detail with
reference to FIG. 11.

[0088] FIG. 9 provide an exploded view of portion A of
the connector assembly 10 showing further details of spout
assembly 200. As shown, spout assembly 200 includes a
primary housing 210 and a secondary housing 220. The
primary housing 210 may include snap collar 215 that
engages with snap collar 225 of secondary housing 220.
However, it should be appreciated that other connection
mechanisms might be utilised, such as threaded arrange-
ment, interference fit, other snap fit arrangements, barb,
adhesive, or welding, for example, as well as integral
construction of the primary housing 210 and the secondary
housing 220.

[0089] The primary housing 210 includes a core sleeve
211, as shown in FIG. 9. The core sleeve 211 may be in the
form of an annular pipe, tube or sleeve, for example, as may
be various other components of the connector assembly 10.
A spout assembly securement collar 212 may be provided at
a first end of core sleeve 211 as described above. One or
more retaining collars 213 may also be provided upon core
sleeve 211. The one or more retaining collars 213 may define
or form one or more retaining channels 214. As described
above, the spout assembly engagement collar 111 may be
received into retaining channel 214 so as to secure the
connector 100 upon the spout assembly 200, in accordance
with at least one embodiment of the disclosure.

[0090] As described above, the primary housing 210 may
include snap collar 215. As shown, the core sleeve 211 may
be received into an annular groove 228 provided in the
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secondary housing 220. Such an arrangement may securely
attach and seat the primary housing 210 to the secondary
housing 220.

[0091] FIG. 10 is an exploded view of view portion A of
the connector assembly 10 showing further details of a
secondary housing of spout assembly 200. In particular FIG.
10 shows further details of the secondary housing 220.

[0092] The primary housing 210 may include sleeve 221.
The sleeve 221 may be in the form of an annular pipe, tube,
or sleeve, for example. As shown in FIG. 10, a connector
support flange 225 may extend from an exterior periphery
“EP” of the sleeve 221. The connector support flange 225
may provide further structural support to engage the outer
housing 110 and to align or orient the outer housing 110 with
the spout assembly 200. A secondary sleeve 227 may be
attached and extend from the connector support flange 225.
The secondary sleeve 227 may extend in an annular manner
about the sleeve 221, and specifically about sleeve inner EP
221A. Accordingly, the secondary sleeve 227 in conjunction
with the sleeve 221 (including sleeve inner EP 221A) form
annular groove 228. As described above, the primary hous-
ing 210 may be received into the annular groove 228, in
accordance with at least one embodiment of the disclosure.

[0093] The secondary housing 220 may further include,
disposed on an interior periphery (IP) of the sleeve 221, a
sleeve inner flange 222. The sleeve inner flange 222 includes
a flange inner surface 222 A, upon which is provided a valve
sealing ridge 223. As shown, the valve sealing ridge 223 is
integrally formed with the sleeve inner flange 222. The valve
sealing ridge 223 provides a sealing surface to engage with
valve 270. The sleeve inner flange 222 further includes a
flange outer surface 222B, which engages and seats with tip
inner housing 130. Accordingly, the flange outer surface
222B may provide structural support and may assist in
orienting the tip inner housing 130 with respect to the
secondary housing 220.

[0094] The connector support flange 225 may be charac-
terized as separating an exterior periphery “EP” of the sleeve
221 into an inner EP portion, as well as an outer EP portion.
The sleeve inner flange 222 may be characterised as sepa-
rating an exterior periphery “IP” of the sleeve 221 into an
inner IP portion, as well as an outer IP portion. Accordingly,
this configuration demarcates a sleeve inner EP 221A, as
described above. Further, the sleeve 221 includes sleeve
outer EP 221C. As described above, the sleeve outer EP
221C may be provided with threads.

[0095] The sleeve 221 further includes sleeve outer IP
221D. The sleeve outer IP 221D may provide a collar or
receptacle, in conjunction with the flange outer surface
222B, to receive the tip inner housing 130. In particular, the
sleeve outer IP 221D engages with O-ring 139 of the tip
inner housing 130.

[0096] Yet further, the sleeve 221 includes sleeve inner IP
221B. The sleeve inner IP 221B provides an annular inner
surface to mate or engage with a sealing or positioning
surface or arrangement of the valve 270. Accordingly, a
surface or arrangement of the valve 270 may slide along
sleeve inner IP 221B, in accordance with at least one
embodiment of the disclosure

[0097] FIG. 11 provides and exploded view of portion A,
of the connector assembly 10 showing further details of
valve 270, in accordance with at least one embodiment of
the disclosure.
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[0098] As described above, valve 270 controls the flow of
fluid through the spout assembly 200. As shown in FIG. 11,
the valve 270 is illustrated in an open position, whereby fluid
can flow through the valve. Alternatively, the valve 270 as
shown in FIG. 6, for example, is in a closed position,
whereby fluid cannot flow through the valve 270.

[0099] With further reference to FIG. 11, valve 270 is
engaged with a collection of support fingers 274 or similar
structure such as flanges. The support fingers 274 may also
be connected to, supported by or integrally formed with
sleeve inner flange 222. The support fingers 274 may be
engaged with or connected to and supported about a valve
guide sleeve or bore 272. The bore 272 serves to slidably
receive valve stem 271. As described above, valve stem 271
engages with poppet assembly 170 and specifically head
face 177 of poppet assembly 170. Such engagement, in
conjunction with the cam 160 being engaged, serves to drive
the valve stem 271 to the left as shown in FIG. 11. As a
result, the valve 270 is opened together with the poppet
assembly or poppet 170 being opened. Accordingly, with
such arrangement of valve 270 and poppet 170, fluid flow
upstream and downstream can be contained or stopped,
when the connector 100 and spout assembly 200 are dis-
connected.

[0100] To explain further, the valve 270 includes, in one
embodiment, a connector pad 271'. The connector pad 271'
may be connected or integrally formed at a distal end of the
valve stem 271. The connector pad 271" provides a connec-
tor pad or area to connect valve head 275 to the connector
pad 271" and to valve stem 271. The valve head 275 includes
a sealing face 277. The sealing face 277 is constructed and
provided to engage with valve sealing ridge 223. Accord-
ingly, the engagement of sealing face 277 with valve sealing
ridge 223 affects closure of the valve 270.

[0101] Provided on the outside or outboard of the valve
sealing ridge 223, the valve head 275 may be provided with
head side flanges 275'. The head side flanges 275' may be
provided in the form of fingers, perforated flanges or similar
structure that allow fluid to pass through the head side
flanges 275'. Further, the valve 270 may be provided with a
bias-orientation element 276. The bias-orientation element
276 may provide a mechanism to bias the valve 270 to a
closed position.

[0102] FIG. 12 is a perspective view of a connector 100
showing further details of catch ring 180, in accordance with
at least one embodiment of the disclosure. The catch ring
may be attached to the outer housing 110 using a snap
feature, in accordance with at least one embodiment of the
invention. That is, the outer housing 110 may engage and
retain the catch ring 180 by the catch ring 180 snapping into
place upon the outer housing 110. However, it is appreciated
that other attachment mechanisms may be utilised including
threaded arrangement, interference fit, other snap fit arrange-
ments, barb, adhesive, welding, or integral construction, for
example.

[0103] FIG. 13 provides an exploded view of outer hous-
ing 110 and cam 160 showing further detail of components
in a first assembly position. FIG. 14 provides a further
exploded view of outer housing 110 and cam 160 showing
further details of components in a second assembly position.
[0104] As described above, the outer housing 110 may be
provided with pivot pins 113. Each pivot pin 113 may be
provided with opposing threaded or snap fit ends 113E, for
example, that are received in mating apertures or bores 116
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in the outer housing 110. However, it should be appreciated
that other connection mechanisms might be utilised, such as
interference fit, other snap fit arrangements, barb, adhesive,
or welding, for example. Accordingly, the respective ends of
each pivot pin 113 of this particular embodiment may be
fixedly provided and connected to receiving bores 116 in the
outer housing 110. A central portion 113C may also be
provided with a smooth surface so as to allow free rotation
of'lever arm 161 thereabout. However, it will be appreciated
by those skilled in the art that various pin arrangements or
pivot arrangements may be utilised to pivotally support each
lever arm 161 upon outer housing 110, so as to provide
desired rotation.

[0105] FIG. 14 shows the outer housing 110 which may be
constructed of opposing housings including outer housing
portion 110A and outer housing portion 110B. During
assembly of the connector 100, each pivot pin 113 may be
positioned as shown in FIG. 14, along with lever arms 161.
The outer housing portion 110B may then be slid over the
two pivot pins 113 to secure the assembly. The outer housing
portion 110A and outer housing portion 110B may be
secured together using adhesive or any other suitable con-
nection technique, including those otherwise described
herein.

[0106] FIG. 15 provides an exploded perspective view
showing further details of inner housing 120. In particular,
FIG. 15 shows aspects of assembly of a connector 100. As
otherwise described herein, attachment inner housing 150
may be snap fit or otherwise attached onto sleeve inner
housing 140. Poppet element 170, as shown in FIG. 15, may
be slid onto spring 173. The poppet element 170, with spring
173, may then be inserted into sleeve inner housing 140, to
be supported in the manner shown in FIG. 7. An optional
O-ring 146 may be placed between poppet element 170 and
tip inner housing 130 to provide additional water tightness.
The tip inner housing 130 may then be snap fitted or
otherwise attached onto the sleeve inner housing 140. Lastly,
O-ring 148 may be disposed upon or into O-ring channel
148'. As shown, the assembly of FIG. 15 may provide fluid
flow therethrough. FIG. 15 also shows cam surface 145. As
shown, cam surface 145 may be shaped as an annular
channel extending around the periphery of sleeve inner
housing 140.

[0107] FIG. 16 provides a flowchart showing an assembly
process 500 applicable to the assembly of any number of
embodiments. A first step involves mounting connector 100
on spout assembly 200 and positioning connector 100 next
to spout assembly 200. More specifically, as indicated at step
510 of FIG. 16, a user positions the connector on the side of
the spout assembly, with the inner housing 120 (including
the tip inner housing 130) fully retracted. Then, as indicated
at step 520, the user slides the connector 100 sideways onto
the spout assembly, so that the spout assembly engagement
collar 111 is fully engaged with the retaining collar 213. As
indicated at 520', in accordance with at least one embodi-
ment of the disclosure, the spread 1115 (see FIG. 1) of the
collar 111 may be provided to be less than the exterior
periphery of the spout assembly 200 (e.g. retaining channel
214) so that the collar 111 snaps over the spout assembly
200, which may retain the collar 111 on the spout assembly
200.

[0108] As further shown in FIG. 16, and as indicated at
step 530, the user checks to ensure that the inner housing 120
(including the tip inner housing 130) is aligned with the
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spout assembly 200 to be received within the spout assembly
200. Then, as indicated at step 540, the user may exert force
on the lever arms 161 to drive the cam arms 164 against the
cam surface 145 of the inner housing, so as to convert the
rotary motion of the cam to linear actuation of the inner
housing into the spout assembly. The direction of such force
is shown by arrows 4' in FIG. 4.

[0109] Then, as indicated at step 550, the user exerts
further rotation on the lever arms so as to further extend the
inner housing into the spout assembly (resulting in opening
of both poppet assembly 170 and valve 270) in conjunction
with O-ring 139 engaging with inner surface (221D) of the
spout assembly to form a seal. The opening of both poppet
assembly 170 and valve 270 in conjunction with each other
provides for the advantage that fluid in the attachment inner
housing 150 or other fluid “downstream™ of the poppet
assembly 170 is prevented from flowing upstream into the
spout assembly prior to attachment of the connector 100.
[0110] As shown in FIG. 16 and indicated at step 560, the
connector is fully inserted into the spout assembly (as shown
in FIG. 7). Then, as indicated at step 570, with connector
100 fully inserted, the position of the spout assembly is fully
opened to allow the contents of the connected package or
bag, for example, to flow out of spout assembly, through
connector 100 to a desired destination.

[0111] As described above, FIG. 17 provides a perspective
view of a connector assembly 10' that shows an alternative
attachment feature. The connector assembly 10' includes
various structures similar to those described above. 155'
provides a mechanism to open the one-way valve inside the
connector of a post-mix system. However, in particular, the
connector assembly 10" includes a variance as illustrated by
the attachment of inner housing 150'. In contrast to the hose
barb 151 of FIG. 1, for example, the attachment of inner
housing 150" is threaded 151' around an outer periphery
thereof. Such threading is designed to cooperate with the
connector of the post-mix system. The inner housing 150"
may include knurls 156' or similar structures to aid the
attachment of the connector of the post-mix system to the
inner housing 150'. The cap 155' may also include a valve,
such as one-way valve 155'. The inner housing 150' may
feature a projection 155' that is designed to engage with and
open the one-way valve within the connector of the post-mix
system.

[0112] Various other structures may be disposed upon or
used in combination with the connector assembly 10' and
other connector assemblies described herein.

[0113] As described above, FIG. 18 provides a perspective
view of a spout assembly 200 disposed upon a package 700.
FIG. 19 provides a perspective view of the connector
assembly 10 of FIG. 18. The connector assembly 10 includes
a connector 100 positioned on the spout assembly 200. The
connector 100 may be engaged with the spout assembly 200
in the manner described above. Additionally, FIG. 19 shows
a connection to tube 800 connected to and in fluid commu-
nication with the connector assembly 10. The connection to
800 is secured using hose clip 801. In lieu of connection to
tube 800, is appreciated that a wide variety of devices may
be utilised in connection with connector assembly 10.
[0114] It is appreciated the specific connection or attach-
ment mechanisms or methodologies used to connect two
particular components of the connector assembly, as
described herein, may be utilised to connect other compo-
nents of the connector assembly, as may be desired.
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[0115] The various components described herein may be
made from any of a variety of materials including, for
example, plastic, plastic resin such as polyethylene, poly-
propylene, nylon, composite material, or rubber, for
example, or any other material as may be desired. For
example, the connector or the spout assembly of this dis-
closure may be produced from a plastic resin, such as
polyethylene, and by injection moulding. However, it is
appreciated that safe material consideration should be con-
sidered in the case that the assembly of this disclosure is to
be used with a consumable. The apparatus of the disclosure,
as described herein, is used in the context of a bag or
container that contains a liquid. However, the apparatus of
the disclosure may be used in conjunction with other sub-
stances, such as gases or vapor, for example.

[0116] A variety of production techniques may be used to
make the apparatuses and components described herein. For
example, suitable injection molding and other molding
techniques and other manufacturing techniques might be
utilised. Also, the various components of the apparatuses
may be integrally formed, as may be desired, in particular
when using moulding construction techniques. Also, the
various components of the apparatuses may be formed in
pieces and connected in some manner, such as with suitable
adhesive.

[0117] Fastener arrangements, such as those needed to
connect the spout assembly securement collar to a support-
ing bag, used in the invention might include welding,
compression fit, D-zip, tape and/or adhesive, for example.
Suitable faster arrangements acceptable for the intended use
(for example to comply with regulations such as food
standards or that are fit for the intended purpose) will be well
known to persons skilled in the art. Thus, such persons may
select between alternative fastener arrangements, as
required.

[0118] The various apparatuses and components of the
apparatuses, as described herein, may be provided in various
sizes and/or dimensions, as desired. Suitable sizes and/or
dimensions will vary depending on the specifications of
connecting components or the field of use, which may be
selected by persons skilled in the art.

[0119] It will be appreciated that features, elements and/or
characteristics described with respect to one embodiment of
the disclosure may be used with other embodiments of the
invention, as desired. It will also be appreciated that the
effects of the present disclosure are not limited to the
above-mentioned effects, and other effects, which are not
mentioned herein, will be apparent to those skilled in the art
from the disclosure and accompanying claims.

[0120] Although the preferred embodiments of the present
disclosure have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope and spirit of the disclosure and
accompanying claims.

[0121] It will be understood that when an element or layer
is referred to as being “on” another element or layer, the
element or layer can be directly on another element or layer
or intervening elements or layers. In contrast, when an
element is referred to as being “directly on” another element
or layer, there are no intervening elements or layers present.
[0122] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items.
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[0123] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another region, layer or section. Thus, a first
element, component, region, layer or section could be
termed a second element, component, region, layer or sec-
tion without departing from the teachings of the present
disclosure.

[0124] Spatially relative terms, such as “lower”, “upper”,
“top”, “bottom”, “left”, “right” and the like, may be used
herein for ease of description to describe the relationship of
one element or feature to another element(s) or feature(s) as
illustrated in the figures. It will be understood that spatially
relative terms are intended to encompass different orienta-
tions of structures in use or operation, in addition to the
orientation depicted in the drawing figures. For example, if
a device in the drawing figures is turned over, elements
described as “lower” relative to other elements or features
would then be oriented “upper” relative the other elements
or features. Thus, the exemplary term “lower” can encom-
pass both an orientation of above and below. The device may
be otherwise oriented (rotated 90 degrees or at other orien-
tations) and the spatially relative descriptors used herein
should be interpreted accordingly.

[0125] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the disclosure. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “including,”
“comprises” and/or “comprising,” when used in this speci-
fication, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

[0126] Embodiments of the description are described
herein with reference to diagrams and/or cross-section illus-
trations, for example, that are schematic illustrations of
preferred embodiments (and intermediate structures) of the
description. As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
embodiments of the description should not be construed as
limited to the particular shapes of components illustrated
herein but are to include deviations in shapes that result, for
example, from manufacturing.

[0127] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this description belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and will not be interpreted in an idealised or
overly formal sense unless expressly so defined herein.
[0128] Any reference in this specification to “one embodi-
ment,” “an embodiment,” “example embodiment,” etc.,
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in
at least one embodiment of the description. The appearances
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of such phrases in various places in the specification are not
necessarily all referring to the same embodiment. Further,
when a particular feature, structure, or characteristic is
described in connection with any embodiment, it is within
the purview of one skilled in the art to effect and/or use such
feature, structure, or characteristic in connection with other
ones of the embodiments.
[0129] Embodiments are also intended to include or oth-
erwise cover methods of using and methods of manufactur-
ing any or all of the elements disclosed above.
[0130] While the invention has been described above in
terms of specific embodiments, it is to be understood that the
invention is not limited to these disclosed embodiments.
Upon reading the teachings of this disclosure many modi-
fications and other embodiments of the invention will come
to the mind of those skilled in the art to which this invention
pertains, and which are intended to be and are covered by
both this disclosure and the appended claims.
[0131] All publications mentioned in this specification are
herein incorporated by reference. Any discussion of docu-
ments, acts, materials, devices, articles or the like which has
been included in the present specification is solely for the
purpose of providing a context for the present invention. It
is not to be taken as an admission that any or all of these
matters form part of the prior art base or were common
general knowledge in the field relevant to the present
invention as it existed in Australia or elsewhere before the
priority date of each claim of this application.
[0132] Itis indeed intended that the scope of the invention
should be determined by proper interpretation and construc-
tion of the appended claims and their legal equivalents, as
understood by those skilled in the art relying upon the
disclosure in this specification and the attached drawings.
1. A connector assembly for connecting with a spout for
connecting with a spout provided on a flexible fluid con-
tainer, wherein the connector assembly comprises,
an elongated outer housing for maintaining an inner
housing substantially therein formed from a wall hav-
ing an inner surface and terminating at a first length-
wise end with an outlet shoulder for maintaining an
outlet portion partially within the elongated outer hous-
ing, and terminating at a second lengthwise end with a
spout engagement collar for aligning the connector
assembly above the spout,
the inner housing further comprising an elongated sleeve
member having an outer surface and defining an inter-
nal channel for allowing the passage of fluid there-
through, the outer surface of the elongated sleeve
member facing at least a portion of the inner surface of
the elongated outer housing and configured to have
minimal clearance between the outer surface and the
inner surface, the elongated sleeve member extending
at one end with an outlet for directing the flow of fluid
therethrough and at the other end with a spout connec-
tor configured to form a sealed connection with the
spout on the flexible fluid container, and
a slider assembly for moving the outer surface of the
elongated sleeve member over the inner surface of the
wall of the outer housing in a lengthwise motion to
position the spout connector upon the spout and secure
the spout connector in said position.
2. The connector assembly according to claim 1, wherein
the spout engagement collar is configured to grip the spout
provided on the flexible fluid container by fitting within a
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space formed between two or more spout threads, annular
ridges or other protrusions on the spout.

3. The connector assembly according to claim 1 compris-
ing a biasing means adapted to prevent the flow of fluid
through the internal channel defined by the elongated sleeve
member when the connector assembly is placed in a
retracted position and adapted to permit the flow of fluid
through the internal channel defined by the elongated sleeve
member when the connector assembly is placed in an
engaged position.

4. The connector assembly according to claim 3, wherein
the biasing means comprises a spring actuated valve assem-
bly.

5. The connector assembly according to claim 4 wherein
the slider assembly is actuated about a fulcrum.

6. The connector assembly according to claim 5 wherein
the elongated outer housing comprises one or more apertures
formed through the wall of the outer housing and the slider
assembly comprises at least one shaft positioned to occupy
a space defined by the one or more apertures, wherein the at
least one shaft provides a hinge about which the movement
of the elongated sleeve member within the elongated outer
housing is actuated.

7. The connector assembly according to claim 6 wherein
the slider assembly comprises one or more levers configured
to hinge about the fulcrum and actuate the movement of the
elongated sleeve member within the elongated outer hous-
ing.

8. The connector assembly according to claim 7 wherein
the one or more levers comprise at least one lever aperture
formed therethrough and the at least one shaft is configured
to occupy a space defined by the at least one lever aperture.

9. The connector assembly according to claim 8 wherein
the slider assembly comprises at least a pair of levers each
having a sleeve engagement flange, configured to hinge
about at least a pair of shafts wherein the sleeve engagement
flanges compress the elongated sleeve member against the
resistant pressure of the biasing means to permit the flow of
fluid through the internal channel defined by the elongated
sleeve member.

10. The connector assembly according to claim 9 com-
prising a fastener coupling to maintain the elongated sleeve
member in an engaged position when compressed against
the biasing means.

11. The connector assembly according to claim 10
wherein the fastener coupling comprises at least one curved
protrusion projecting outwardly from at least one of the one
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or more levers and at least one catch on the elongated outer
housing for receiving the at least one curved protrusion
wherein the elongated sleeve member may be moved from
a retracted position to an engaged position by actuating the
one or more levers about the fulcrum to compress the biasing
means until the at least one curved protrusion is received by
the at least one catch on the elongated outer housing to
secure the fastener coupling.

12. The connector assembly according to claim 11
wherein the at least one catch on the elongated outer housing
comprises an annular catch ring positioned about the elon-
gated outer housing wherein the at least one curved protru-
sion is fastened to the annular catch ring when the elongated
sleeve member is moved to an engaged position.

13. (canceled)

14. A method of manufacture of a connector assembly
according to claim 7 wherein the elongated outer housing,
elongated sleeve member, outlet portion, spout connector
and the one or more levers are moulded from a plastic or
plastic composite material and are thereafter assembled
together with other components.

15. A method of connecting a connector assembly accord-
ing to claim 1 comprising the steps of,

placing the spout engagement collar of the connector

assembly around the spout to align the connector
assembly with the spout,

moving the elongated sleeve member of the connector

assembly from a retracted position to an engaged
position to permit the flow of fluid through the internal
channel defined by the elongated sleeve member.

16. A method of connecting a connector assembly accord-
ing to claim 12 comprising the steps of,

placing the spout engagement collar of the connector

assembly around the spout to align the connector
assembly with the spout, and

moving the at least a pair of levers about the fulcrum to

compress the biasing means until the at least one
curved protrusion is received by the at least one catch
on the elongated outer housing to secure the fastener
coupling,

wherein the motion of the at least a pair of levers moves

the elongated sleeve member of the connector assembly
from a retracted position to an engaged position to
permit the flow of fluid through the internal channel
defined by the elongated sleeve member.
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